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a L #4... Technicon Research Grants
for Biomedical and Industrial Instrumentation
Technicon Instruments Corporation announces its second annual competition for grants in
support of research in biomedical and industrial instrumentation. initiated last year in North

America, the program is now being expanded to include researchers in Western European
and Mediterranean nations.

PURPOSE

To identify and support research on novel con-
cepts or technologies in biomedical and in-
dustrial instrumentation with a view toward
commercial application of the results of the
research.

AWARDS

Meritorious proposals will be considered for
grants covering direct and indirect costs for
one year, to a maximum of $100,000 for each
grant. In most cases grantees will be eligible
for renewal of their grants for a second vyear,
and in exceptional circumstances support for a
third year may be considered.

ELIGIBILITY

Open to faculty members and scientists from
colleges, universities, medical centers, and
nonprofit research institutes.

SCOPE

Basic and applied research proposals will be
considered, including those for a new concept
or support for development of a process or de-
vice. Each submission will be judged for scien-
tific merit as well as for its potential for practical
utilization.

The following examples are illustrative, and do
not represent the limits of suitable proposals:

In the biomedical and diagnostic area:

New and improved diagnostic procedures of
broad utility adaptable to automation for the
determination of the chemical constituents of
body fluids (e.g., blood and urine), for meas-
urement of enzyme activities, for the differen-
tiation of cells and viruses, and for other
common and important medical laboratory
tests.

New methods of imaging or diagnosing inter-
nal organs via x-rays, ultrasonics, or other
non-invasive techniques.

Instruments for the detection and diagnosis
of dental pathology.

In the industrial area:
Automated instrumentation and methods for
the analysis and characterization of a wide

variety of materials, including agricultural
products, drug preparations, minerals, and
other industrial products.

Instrumentation for industrial process con-
trol, for pollution analysis and control, and
novel procedures for the analysis of food
products.

INVENTIONS AND PATENTS

Ownership of inventions will be determined
by the policies of the institutions. However,
Technicon will be granted an option to acquire
an exclusive license to inventions, the terms of
which will be negotiated at the time of the grant
award.

EVALUATION

Proposals will be reviewed by distinguished
academic scientists outside of Technicon.
Those proposals recommended by these re-
viewers will then be evaluated with respect to
their importance to the medical and industrial
communities served by Technicon.

DEADLINE
Final proposals must be submitted by Decem-
ber 15, 1975.

FURTHER INFORMATION

Interested investigators are advised to obtain
full details, including a short-form “prepro-
posal” application prior to submission.

In North America, write Technicon Research
Grant Program, c/o Dr. Morris H. Shamos,
Technicon Instruments Corporation, Tarrytown,
New York 10591,

In Western Europe and the Mediterranean area,
write Technicon Research Grants Program, ¢/o
Dr. Harry W. Holy, Technicon International Divi-
sion S.A., 12-14 Chemin Rieu, 1208 Geneva,
Switzerland.

"—"‘-—I—l- Technicon

Instruments Corporation,
Tarrytown, NY. 10591

™
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Pictures
you see in

seconds
can save you

hours.

In scientific detection.

When photography is used for scientific de-
tection, special lighting and filtration is often re-
quired. Just coming up with the right combination
using conventional methods (shooting, develop-
ing, adjusting light and filters, and reshooting)
can take hours, even days.

Fortunately, there’s a faster, more economical
way — by using Polaroid’s Type 105 or Type 55
positive/negative films on standard view cam-
eras. With Type 105 (314 x 4Y4 inch pack format)
and Type 55 (4 x 5 inch sheet format), seconds
after the picture has been taken you can evaluate
the results, make adjustments and reshoot. Until
it’s just right.

And since both films provide a high-resolu-
tion negative along with the positive print, en-
largements can be made for closer scrutiny, or
multiple copies for distribution.

The picture on the leftisan ultraviolet reflect-
ogram that tells the art conservationist that the
e | painting in question has badly deteriorated be-




neath the surface. The deterioration took dec-
ades. The proof took seconds.

In record keeping.

How can a laboratory assure that it has accu-
rate visual records of thousands of experimental
results? One way is to use a central photo lab,

MP-4 MULTIPURPOSE CAMERA W

which is costly, time consuming and sometimes
impossible.

A better way is to take pictures with a cen-
trally-located Polaroid MP-4 Multipurpose Land
camera. It can be operated by just about anyone
with a little training. No darkroom is required. And
there are 15 different Polaroid self-developing
films (from black and white slides to 4x5 color
prints) to choose from. Best of all, the pictures are
available instantly — to clip into a lab notebook,
to be routed, or to be filed.

The picture above, for example, was one of a
series taken on our brilliant new Polacolor 2 film.
It illustrates the effect of a specific amount of
ozone on a tobacco cultivar.

In making a diagnosis.

This is Jeffrey’s malocclusion. A year from
now, it will be considerably improved. And pic-

CU-5 CLOSE-UP CAMERA

tures taken at every stage will tell just how the
treatment is progressing.

Many dentists now make such pictures on the
spot to study, then to show at consultation meet-
ings and later to file for reference — using

Polaroid’s hand-held CU-5 Close-up Land cam-
era. [t requires virtually no experience to operate
and there’s little or no guesswork involved.

The CU-5 can be used effectively anywhere
that same-size, 2 : 1 and 3 : 1 magnification
photographs are needed in color or black and
white. Everywhere from patrol cars to computer
readout terminals. Perhaps you have an applica-
tion we haven’t thought of.

In rapid communication.

How can you describe the need for more care
in shipments? The best and by far the fastest way
is to send a photograph.

Our SX-70 Land camera makes it very simple.
Just focus (as close as 10.4 inches without any at-
tachments), aim and shoot. Minutes later you
know you have a permanent, color record.

The SX-70 has become a new kind of tran-
sistorized business machine. Because it’s the most
compact, versatile, easy-to-use instant-picture
camera made. Chances are it can make some
function in your organization function better.

THE SX-70 CAMERA

In today’s world, time is more valuable than
ever So the need for instant photography is
greater than ever.

If you have a need for visual records, we can
probably show you how to get them faster. Write
to: Industrial Marketing, Dept. A305, Polaroid
Corporation, Cambridge, Mass. 02139. Or you
can call us collect: (617) 547-5176.

Polaroid

Instant
Photographic
Systems

*“Polaroid"” and “Polacolor”® SX-70™ © 1975 Polaroid Corporation



Origins:

Speculations and facts on the sources of planets,
Earth, and life by Robert Jastrow, Philip Morrison,

Cyril Ponnamperuma, George Wald.

Universe

What is man’s deepest mystery?
Perhaps it is his own origin and that of
his world. How did life begin? Where?
... How did primitive life evolve into
man? ... How did the earth form? ...
How was the universe created? ... What
of the genesis, life, and death of stars?
... What do pulsars and quasars signify?
How were elements created?

Four of the world’s leading scientists
probe these questions in ORIGINS.

They talk of experiments that recreate the
conditions for life . .. speculations on

the forces of evolution . .. clues to life
origins found in meteorites . . . the
underlying order in the chaotic formation
of stars and solar systems . .. the search
for the true age of the earth.

The quest to understand our beginnings
is an eternal one. We've used our
intuition, our reasoning ability, and the
steady accumulation of scientific tools
to follow that quest. Through these four

AIAAIS

Department O-2

talks, the listener learns how far we've
come, what we now understand, and
where we have to go.

ORIGINS is an attractive album with
four 50-minute cassettes and an
accompanying booklet. Ideas, facts, and
speculations are given in layman’s
language—just as they were originally
given in public lectures in

Washington, D.C.

This album is ideal for the inquisitive
mind that wants to understand the
nature of stars, the universe, the earth,
and life. For the science student,
ORIGINS shows how scientific method
and tools—those of chemistry, physics,
astronomy and geology—can be applied
to this basic mystery. And for everyone,
ORIGINS is the opportunity to listen

to scientific work-in-progress.

Price: $34.95 to AAAS members.
$39.95 to nonmembers.

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, N.W., Washington, D. C. 20005

Please send me ______ albums of ORIGINS at $39.95 each ($34.95 for AAAS members).

] Check enclosed

[ Please bill me later

(Member orders must be accompanied by remittance.)

Name

DESIGN IN THE UNIVERSE
George Wald, Harvard University

TO THE THRESHOLD OF LIFE
Robert Jastrow, NASA Institute for
Space Studies

THE ORIGIN OF LIFE
Cyril Ponnamperuma, University of
Maryland

INTELLIGENT LIFE BEYOND THE
UNIVERSE

Philip Morrison, Massachusetts Institute
of Technology
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RMANY

Six reasons Leitz polarizing microscopes
are now the easiest to use.

We have gone to special lengths to make
our research polarizing systems as easy as
possible for you to employ. Here are six of the
ways we do it:

1. The analyzer rotates 360° by means of
adrum with a vernier reading to 1/10°

2. The compensator slots have been
widened to 20mm to permit the use of more
accurate compensators. There are two slots at
90° to each other, eliminating the need to
reorient the specimen by 90° for compensation.

3.The centering pins for the objective face
the microscopist. The objectives point away to
give you unobstructed access to the specimen.

4. The conoscopic image can be viewed
through the binocular tube, and there is a
pinhole diaphragm located in an intermediary

Circle No. 342 on Readers’ Service Card

image plane for isolation of small particles.
5.The controls to focus and center the
Bertrand lens are in easy reach.

6. A new set of strain-free plano-achro-
matic objectives which produce absolutely flat
images, is available. The reflected-light plano-
achromats are available with rotatable quartz
(oil) or sapphire (methylene-iodide) plates
mounted before the front lens. This dramatically
improves contrast of specimen structures.

Our completely redesigned line of
polarizing microscopes ranges from the large
research Orthoplan Pol to the student HM Pol.

For details call our answering service
800-325-6400 (in Mo. 800-342-6600) toll-free

orwrite E. Leitz, Inc.,
Rockleigh, N.J. 07647. !2 .!

Where most new developments start.



The Sauce
of Life

Saunders Biology Texts
For a well-seasoned curriculum



Villee & Dethier: BIOLOGICAL PRINCIPLES AND
PROCESSES Second Edition

Now in a revised second edition, this introductory biology text
reveals the basic mechanisms of life and the interrelationships
of life forms. Designed primarily for full-year courses for science
majors, the text can be adapted to shorter courses in biology and
introductory zoology. The new edition includes: major reor-
ganization of material on intermediary metabolism and the
immune system; up-dated discussions of evolution and cell
membranes; new material on mechanisms of hormone actions;
and added information on the cell cycle and eukaryotic protein
synthesis. The book follows a five-kingdom phylogenetic
scheme. SI units are used throughout.

By Claude A. Villee, Harvard University; and Vincent G. Dethier,
University of Massachusetts. About 925 pp., 500 ill. (in two colors).
Ready March 1976.

Harner: STUDY GUIDE TO ACCOMPANY VILLEE
& DETHIER: BIOLOGICAL PRINCIPLES AND
PROCESSES

Students using the Villee and Dethier text can make the most of
their biological studies by using this detailed guide. For each
chapter in the text, it provides a preliminary “conceptual brief-
ing”’ and a section-by-section selection of review questions.
Thought-provoking summary questions and answers to all exer-
cises are also included.

By W. Holt Harner, Broward Community College. About 200 pp. Soft
cover. Ready March 1976.

McCormick & Thiruvathukal: ELEMENTS OF
OCEANOGRAPHY

Readable and highly graphic, this survey text for non-science
majors paints a vivid picture of the sea and oceanographic
phenomena. The authors discuss the physical, chemical and
biological factors that combine to make the ocean a functioning
ecological system. Coverage includes food webs, marine ecol-
ogy, human use and abuse of the oceans, and tsunamis. Plate
tectonics are central to discussions of ocean geology. An in-
teresting chapter on “political oceanography’’ touches on in-
ternational, diplomatic and political issues including marine
resources and navigation. Throughout the book, oceanographic
discoveries are presented in historical context.

By J. Michael McCormick and John V. Thiruvathukal, both of Montclair
State College. About 350 pp., illustd. Ready March 1976.

DeWitt: BIOLOGY OF THE CELL: An Evolutionary
Approach

By emphasizing evolutionary patterns rather than the standard
“catalog”’ approach to cell features, this new text provides a
modern understanding of cellular structure and function. It
gives students a well-rounded overview of basic chemistry,
pH, basic biochemical information, and introductory aspects of
cytology and molecular genetics. The author adopts a ‘“narra-
tive approach’ featuring an eclectic account of the evolution of
living systems.

By William DeWitt, Williams College. About 450 pp., 200 ill. Ready
April 1976.

DeWitt & Brown: BIOLOGY OF THE CELL:
Laboratory Explorations

Designed to complement the DeWitt text, this innovative lab
manual follows the book’s evolutionary approach and features
experiments never before adapted for undergraduates. Several
interesting experiments relating to theories on the chemical
origin of life are included. Extensively class-tested, experiments
can easily be adapted by departments lacking sophisticated
equipment. Valuable instructor’s notes fully explain the proce-
dures used.

By William DeWitt and Eleanor R. Brown, both of Williams College.
About 200 pp., illustd. (with report sheets). Soft cover. Ready April
1976.

Norstog & Long: PLANT BIOLOGY

This compact introductory text stresses the economic and cul-
tural aspects of plants, within the context of an informative
evolutionary survey of the plant kingdom. Data on the physiol-
ogy and ecological significance of botanical species is inte-
grated into chapters on morphology. Botanical jargon and Latin
terminology are kept to a minimum. Superbly detailed plates by
Priscilla Fawcett of Fairchild Tropical Gardens are included. A
Teacher’s Guide is available.

By Knut Norstog, Northern lilinois University; and Robert W. Long,
University of South Florida. About 448 pp., 360 ill. Ready January 1976.

Long & Norstog: PLANT BIOLOGY: A Laboratory
Manual for Elementary Botany

Versatility is the hallmark of this lab manual. Experiments in-
volve a number of different organisms and approaches and the
authors outline demonstrations which are instructive, yet easy
to set up and run. Although designed as a lab companion to the
authors’ text; the manual will complement any standard botany
text. Appendices include suggested student research projects,
lists of needed materials, and a list of equipment vendors.

By Robert W. Long, University of South Florida; and Knut Norstog,
Northern lllinois University. About 200 pp., illustd. Soft cover. Ready
March 1976.

WBéaunders cO

West Washington Square, Philadelphia, PA 19105
833 Oxford Street, Toronto, Ontario M8Z 5T9 Prices subject to change.
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New Lauda C-3T
Constant
Temperature
Circulator

with dial-in
temperature
control.

Only $375.

Your laboratory could be using a
new Lauda Constant Temperature Cir-
culator with dial-in temperature con-
trol, and for as little as $375.

That's the price of the new Model
C-3T, with 1,000 watt heater, 8-liters
per minute pumping capacity, easy-
to-set one-knob thermostatic control,
built-in coil for external cooling, all
stainless-steel components, reading
thermometer, and 30-100°C operating
range (0-100°C using external cool-
ing) with 0.2°C control accuracy.

Need greater control accuracy?
Model C-3B has it (%0.03°C), plus
pre-set temperature selection (25°, 37°
and 56°C) and fine adjustment within
#+1.0°C, all for $495.

For literature on these and other
Lauda models, write: Lauda Division,
Brinkmann Instruments, Cantiague
Rd., Westbury, N.Y. 11590. In Canada:
50 Galaxy Blvd., Rexdale (Toronto), Ont.

Lauda
Circulators
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LETTERS

Organic Farming Methods

The Science article by Nicholas Wade,
“Boost for credit rating of organic farm-
ers” (5 Sept., p. 777), accurately reflects
the content of the report (/) of the Center
for the Biology of Natural Systems
(CBNS) of Washington University, St.
Louis. However, because of the way the
report is presented, I would expect a high
proportion of readers to misinterpret it
with respect to the most fundamental
points. All of the comparisons between or-
ganic and conventional farms are on a per
acre basis. The only valid comparison is on
a whole-farm basis, inasmuch as the re-
searchers report that the quality of soil
and numbers of livestock are similar. I
note that the organic farms had 14 more
total acres (476 versus 462) but harvested
92 fewer acres of cropland (266 versus
358). Using the report’s figures on crop
production returns [table 9 in (/), p. 40], I
calculate the total for the average organic
farm to be $35,644 ($134 per acre x 266
acres) compared to $46,256 ($132 x 358
acres) for conventional farms. This is
about 30 percent more for conventional
farms on 2 percent fewer acres per farm,
which translates into slightly more than 30
percent more food being produced on
conventional farms.

The CBNS report contains a single sen-
tence (/, p. 50) which recognizes the defi-
ciency, but few persons are likely to catch
its significance: ““But because the crops
produced on both samples of farms are pri-
marily livestock feeds, not food, a study of
the total output (crops and livestock) of
both kinds of farms would be needed to de-
termine the actual contribution of each
kind to total food production.” The same
concept is recognized indirectly in item 6
(1, p. 55): ““A thorough assessment of how
the total level of food production would be
affected if there were an appreciable degree
of adoption of organic methods.” In-
asmuch as the authors indicate that live-
stock are similar in the two systems, it
seems unlikely that a study of total farm
production would alter my economic anal-
ysis to any great extent. Such might not be
the case if there were substantial differ-
ences in the amount of “‘feed purchases or
sales to balance crops and livestock™ (I, p.
13). No data on this matter are presented.

The CBNS report states that most of the
additional costs on conventional farms is
for fertilizers. A difference in nitrogen re-
quirements is the only valid difference be-
tween the two systems in fertilizer costs.
The authors make a gross error when
they include an additional charge for
phosphorus and potassium for conven-

tional farms. An equal charge should be
made against organic farms because, un-
less supplemented by off-farm sources
of phosphorus and potassium, organic
farm soils will gradually be depleted of
these important elements.

The point made above also applies to
the CBNS comparison of energy intensive-
ness. Related to the fertilizer comparison
is the use of rock phosphate (energy
intensiveness of 0.19 million Btu’s) on or-
ganic farms versus triplesuperphosphate
(energy intensiveness, 0.67 million Btu’s)
on conventional farms. Based upon many
years of research, we expect 3 to 4 pounds
of phosphorus in untreated rock to be
equivalent to 1 pound in rock that has
been acidulated to break the apatite bond.
This is a generalized ratio that is adjusted
for soil pH, type of crop, and soil test level.
The failure to recognize the difference in
utility of the phosphorus in rock versus
triplesuperphosphate unfairly penalizes
the conventional system.

In relation to the additional costs on
conventional farms attributed by CBNS
mainly to fertilizers, I think it significant
that the difference would have been much
less had the comparison been made in any
of the previous 20 years.

SAMUEL R. ALDRICH
Agricultural Experiment Station,
College of Agriculture,
University of lllinois at
Urbana-Champaign, Urbana 61801
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Excess Bladder Cancer in Beauticians?

The scientific literature is replete with
instances of misstatements and over-
simplifications in secondary sources be-
coming accepted as fact. A recent example
occurs in a review article on “Cancer of
the urinary tract” (/), in which the fol-
lowing statement occurs in the course of
a discussion of bladder cancer: “The
Leeds, New York, and New Orleans series
all noted an excess of hairdressers and
beauticians, who, as indicated by Williams
(1962), might have had exposure to dye-
stuffs” (1, p. 321).

In fact, this conclusion is hardly sup-
ported by reference to the three original
papers.

1) The Leeds study (2) reports an excess
in incidence of bladder cancer among
“male hairdressers” (the English term
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“hairdresser” translates to ‘“‘barber’ in the
American language)—a total of 5 cases
versus an ‘“‘expected’’ value of 1.8. For fe-
male hairdressers, the observed number
was 0, the expected value, 0.6.

2) In the New York study (3), the 70 fe-
male bladder cancer patients included one
beautician; there were also four male hair-
dressers among the 300 men. In their con-
clusions, the authors state ‘““Also under
suspicion are painting, hairdressing, cer-
tain textile operations, coal mining, and
perhaps plumbing; there is possible ex-

posure to dye in the first 3 occupations” (3,
p. 1405). The statement implies that male
hairdressers practice hair coloring, which
is not common practice in this country.

3) The New Orleans study (4) does not
refer to hairdressers or beauticians at all; it
speaks only of barbers. It concludes that
the comparatively small difference be-
tween the number of cancer patients (five)
and control patients (two) may have been
due to chance only.

The misstatement dissected above may
seem trivial. However, in the current con-

THIS NEW ALL STAINLESS, ALL-IN-ONE
BENCH TOP FREEZE DRYER DOES ITALL

The new VirTis 3-liter bench top gives you a// the options.
Up to 36 port manifold for ampules and flasks. 3-shelf
heated bulk dryer. Clear lucite chamber with internal
stoppering for serum bottles from 5 to 125ml. Nitrogen
backfill. Even tissue fixation and embedding.

It comes complete with direct reading Thermocouple
Vacuum Gauge, wide range Temperature Indicator — and

an extra thermocouple for product temperature readout.

The stainless steel condenser pulls down to —500C in just
5 minutes —and you can observe ice build-up through the
clear lucite trap top. A built in shell freezer rounds out

the system and gives you everything you need:

a complete all around
freeze drying facility
injust 22”of counter

SPACE -suLk-BATCH-

MANIFOLD PROCESSING
AND BUILT IN
SHELLER!

THE VIRTIS COMPANY P.O.BOX V284 GARDINER, N.Y.12525
Circle No. 341 on Readers’ Service Card

98

troversy on hair dyes, it has been cited in
the public press (3, 6) as raising questions
concerning the safety of these dyes. One of
the articles (5) has, in fact, been dignified
by double inclusion in the Congressional
Record (7).

Two points in conclusion: First, a report
(8) on a recent epidemiological study in
Massachusetts concludes, ““Although sug-
gested by earlier studies [presumably those
just discussed] no excess risk was found for
... [female] hairdressers (one observed, 0.9
expected).” Second, even if beauticians
had been observed to incur excess bladder
cancer, there would be no justification for
linking this to exposure to hair dyes. Tests
in which the skin of animals was painted
throughout their lifetime with dye com-
posites (9) and numerous skin painting and
feeding studies in which single ingredients
of dyes were tested have shown no such as-
sociation.

JOHN MENKART
Clairol, 2 Blachley Road,
Stamford, Connecticut 06902
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Succulent Stalks

So, that’s what does it! Robert H. White
[“Occurrence of S-methyl thioesters in
urines of humans after they have eaten as-
paragus” (5 Sept., p. 810)] should now
guide his research to a really meaningful
conclusion by attempting to establish a
correlation between asparagus quality and
urine odor specificity, something many an
asparagus devotee can do without the ben-
efit of laboratory facilities. (One friend
goes so far as to insist that the effect is
modulated by the vintage of the compan-
ion wine.)

I, for one, choose to remain uncon-
vinced. The uniqueness of the succulent
stalks must be due to a certain wonderful
and mysterious magic, not to some sub-
stance with a name I can’t pronounce.

G. N. TSANDOULAS
Lincoln Laboratory, Massachusetts
Institute of Technology, Lexington 02173
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Making photomicrographs is not
like making pictures of landscapes

Conventional films are designed
for pleasing the average ‘“‘eye.” But
film which does well in rendering
grass, sky, and flesh tones may not
perform so admirably with the hues
of hematoxylin and eosin. As the
chart indicates, the green sensitivity

~
S
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PERCENT TRANSMITTANCE
£ B

A comparison of film sensitivities with
the spectral transmittance of H & E stain.
Vertical lines are peak-wavelength sensi-
tivities of KopacHROME II Professional
Film (Type A [solid lines]) and Kopak
Photomicrography Color Film 2483
(dashed lines). The spectral-
absorption curve is from
hematoxylin and
eosin stain on a
S-micrometer section
of adult guinea pig
liver, read on a
General Electric
Recording
Spectrophotometer.
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or people. Different films are needed.

of Kopak Photomicrography
Color Film 2483 is a good match
for the peak transmittance of the
common H & E stain.

The contrast of ordinary color
films is not really adequate for faintly
stained or low-contrast subjects. In
short, films excellent for routine
photography may have serious short-
comings in the specialized world of
photomicrography. But Kobak
Photomicrography Color Film 2483
is a film fit for the job.

It has very high resolving power
(200 lines per mm) ; extremely fine
grain; green sensitivity which fits
biological stains, as shown in the
chart; and high contrast and color
saturation.

Combined, these features make
2483 Film capable of producing
sharp, brilliant, beautiful photo-
micrographs. It brings out fine detail
and faint color with excellent clarity.

Of course, all high-contrast
materials demand precise exposure.
For best results with 2483 Film,
uniform illumination of the field
is essential, and bracketing
exposures is recom-
mended.

To try the film yourself, go to \'

your usual source of Kodak products
and ask for Kopak Photomicrog-
raphy Color Film 2483. It comes

in 36-exposure 135 magazines,

35 mm x 125-foot rolls, and 4 x 5-
inch sheets. If your dealer doesn’t
have it on his shelf, he can order it.

He probably will have chemical
kits for Process E-4, so you can
process the film yourself in about an
hour. Or you can have it done by
any commercial processing
laboratory that processes Kobak
Ektachrome Films.

Or for prepaid processing,
choose Kodak mailer PK36, and
send the film to us.

More information? Just fill in
and mail the coupon.

A better b/w film, too.
Excellent though color photomicro-
graphs may be, there are times when
black-and-white is preferable. The
use of black-and-white may provide
optimum visualization of detail via
contrast control and color filtra-
tion. Or it may simply reflect the
economics of reproduction in
journals and monographs.

In such cases, the film of
choice may well be Kopak
Photomicrography Mono-
chrome Film SO-410. To find
out more, use the coupon.
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Topson
anybody’s bottle,
whatever the
size,whatever
the reagent.*

Laboratories use many different
reagents, made by many different
manufacturers, packaged in many different
size containers. Now there’s a bottle-top
dispenser that fits almost all, the Brinkmann
Dispensette.

Instead of transferring reagents,

. just mount a Dispensette on the

|\ original bottle.
Dispensettes are designed to fit virtually
any bottle, can or container with standard-
size screw neck, and many non-standard
sizes as well, using optional adapters.
Dispensettes come in 3 adjustable and
7 fixed-volume models, work with all
reactive chemicals (*except HF)

and may be autoclaved without
disassembling.

The Dispensette is the
smoothest-working, least
fragile bottle-top dispenser .
yet designed. (No external ’
glass tubing to break off;
no tip-over problems). It
dispenses exact quantities
of liquid quickly and easily,
with better than 0.2%
reproducibility.

For literature on these
“Indispensable Dispensers”’,
write: Brinkmann Instruments,
Cantiague Road, Westbury, N.Y. 11590.
In Canada: 50 Galaxy Boulevard, Rexdale
(Toronto), Ontario.

Brinkmann
Dispensette’

Available from: Ace Scientific / Curtin Matheson Scientific
Fisher Scientific / Preiser Scientific / Sargent-Welch Scientific
Scientific Products / SGA Scientific / Arthur H. Thomas Co.
VWR Scientific.

Dispensette® is a regisiered trademark
of R. Brand Co., Wertheim, W. Germany.
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Grade Inflation

College transcripts are becoming so crowded with A’s and B’s that chapters
of Phi Beta Kappa are reported to be raising the minimum grade average re-
quired, to safeguard the honor society’s traditional exclusivity. A case study of
grades in one community college found that the proportion of the school’s stu-
dents receiving an A in the first semester rose from 9.7 percent in 1963-1964 to
12 percent in 1968-1969 and 21 percent in 1971-1972. A 1974 study of recent
grading procedures in 544 colleges across the country found that a student re-
ceiving a poor grade can often take the course over. This held for any grade in
303 colleges, for D or F in 442, and for F alone in 295 out of the 544 schools. In
325 of the institutions studied, when a course was repeated, only the last grade
was taken into account in computing the grade point average.

Grade inflation makes no sense in terms of either of the two prevalent posi-
tions toward grades, the progressive or the traditional. According to the pro-
gressive view, grades are at best unnecessary, at worst harmful. Students should
study because of their interest in the subject, its value for their future career, or
not study at all. Progressives argue that under the grading system students are
treated like Pavlovian dogs—in need of frequent “‘reinforcement.” Feedback,
not reinforcement, is what the student needs. Teachers should write a detailed,
thoughtful commentary on each paper or exam. The teacher’s response to the
student’s work should be part of an ongoing educational process, not merely “‘a
good grade on the final.”” In short, grading is degrading.

The traditional viewpoint is that to expect learning to be its own reward is to
expect too much. While a student who loves a subject is likely to continue to
love it and perform accordingly whether his work is assessed by a grade or
through a written progress report, other students, to whom the subject matter is
like a medicine that must be gotten down, or is a necessary step in a career lad-
der, need something extrinsic to encourage good performance. This is not just a
concession to human nature; it is seen as valuable training in “life.”” A student
who learns to work hard for a good grade is thought to gain a self-discipline that
will later help him adjust to other tasks in the real world which he will dislike
but must perform. A student who cannot learn to live with competition over
grades, however he ranks, will find the much harsher competitiveness of adult
life even more difficult to take. Finally, so long as selecting some people and re-
jecting others is inherent in many fields of activity, it seems preferable to base
the sorting process on an explicit criterion rather than a subjective one. Grades
are less subject to favoritism and paternalism than personal evaluations.

Whichever philosophy one subscribes to, neither provides a rationale for the
kind of wishy-washy grading now on the increase. It has all the disadvantages of
a grade hierarchy with few of its benefits. It does rank and label people, but does
not give them clear performance cues. While theoretically a B— can be as clear a
signal as an F or a D, and a B4 could eventually take on the meaning of a C, the
various letters have just enough cultural and emotional resonance for student
after student to be miscued when A’s and B’s are appearing on nearly every pa-
per. And with the narrowing of the grade range from A to B, the fact that some
professors play the full field while others restrict themselves to the limited range
heightens the arbitrariness of grading and the difficulties of grade average com-
parisons.

What is needed is open discussion leading to departmental or faculty-wide
resolutions endorsing either a relatively standardized system of meaningful
grades or the abolition of all grades-—eliminating grade inflation one way or the
other. At the least, each department should compile and circulate statistics that
would indicate which professors are contributing most to skewing the grading
curve upward (for example, that Professor X’s grades are two sigmas higher
than the department profile). Such publicizing of grade inflation may help to
curb it. Meanwhile, neither students who have really earned their high grade av-
erages nor those who have just had “sympathetic” teachers know what they
got.—Awmital Etzioni, Department of Sociology, Columbia University, and
Director, Center for Policy Research, Inc., 475 Riverside Drive, New York
10027



Programmability for $7995
The new Sinclair Scientific Programmable.

Sinclair’s new Scientific Programmable is no ordinary
calculator. It has only 19 keys—and a very low price—bhut its
problem-solving capability far exceeds that of any ordinary
scientific calculator. Sinclair’s big plus is programmability —
the ability to remember a calculation sequence of up to 24
steps entered directly from the keyboard. Once stored in the
program memory, a calculation sequence can be recalled at
the touch of a single key, and applied to new numbers to
produce new results. So if you carry out repetitive calculations,
the Scientific Programmable will save you key strokes and
lots of time. It will also save you from errors, since the
calculation sequence will be recalled exactly as you entered it,
over and over again.

Programming Entering a calculation sequence into the pro-
gram memory couldn’t be easier. Press the B E key to tell the
calculator to remember a sequence. Then key in the calcula-
tion almost exactly as you normally would. Use VAR at the
points where you'll want the program to stop, so that you can
enter new numbers or display partial results. During entry, the
number of steps is displayed, so you won't exceed the program
memory’s capacity. When you've finished, press B E again to
tell the calculator that the sequence is complete. The program
is now available until you overwrite it with another program or
until you switch the calculator off. Just enter new numbers,
press EXEC, and get new results. Of course, the Scientific
Programmable can be used as an ordinary scientific calculator.
Even half-way through the execution of a program, you can
stop, carry out a calculation from the keyboard, then press
EXEC to continue execution of the program when you're ready.

Sinclair Program Library You don’t have to be a programmer to
use the Scientific Programmable’s full problem-solving capa-
bility. Each calculator comes with a fully documented library
of hundreds of programs to solve standard problems, and
complete instructions on how to use them.

Applications The Scientific Programmable has many applica-
tions in areas of computation other than repetitive calcula-
tions. It can be used for the analysis of experimental data, the
evaluation of integer functions, and with a variety of methods
for the iterative solution of equations. They are dealt with in
detail in the instruction book and Program Library. And,
although the Scientific Programmable is no toy, it does play
games—and wins!

Display 5 digit mantissa, 2 digit exponent. Number entry is
floating decimal point and/or scientific notation; results in
scientific notation.

Logic Reverse Polish Notation.

Functions Sine, cosine, arctangent (radians), log, alog (base

10), square root, reciprocal, change sign, clear/clear entry. Eiﬁclairw THE LOGICAL CHOICE

your requirements return it to us within 10 days for a prompt
refund.

Memory Store, recall, exchange. s‘”Cfﬁfi"_"iisﬂiﬂsiaﬁf‘ﬂfEfl@iNLBOE(_ZEG_BBfe_zs_l
The Scientific Programmable is small enough to hold in your | Pleasesend me_____Scientific Programmable(s) at $79.95 each I
hand and big enough to use on your desk. It measures 6" x 1 (NY 'es'déms add sales tax). . i
2-7/8" x 1-1/4”  has non-slip rubber feet and a big green display. i Enclosed is my check for_________ Please charge my credit card account |
It uses a small, inexpensive 9v battery or the Sinclair AC 1 red N " o |
adapter. I reditcard_—____ Accoun xpires i
$79.95 includes battery, AC adapter, carrying case, instruction 1 Name |
book and the Sinclair Program Library. | signaturs
10 Day Trial Offer If the Scientific Programmable doesn’'t meet |

{ Address

|

|

Mail to: Sinclair Radionics Inc., 375 Park Avenue, New York, NY 10022
LOr call: (212) 688-6623

Warranty The Scientific Programmable is backed by Sinclair's
full one-year parts and labor warranty.
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IBM announces
the new

5100 Portable
Computer

A compact problem-solving aid for engineers,
statisticians, scientists and financial and business analysts.

Now you can have a computer right on your
desk. Exactly where you need it. When you need it.

The new IBM 5100 Portable Computer incor-
porates the latest in semi-conductor technology.
It features a typewriter-like keyboard and numeric
key-pad for simplified data entry,a 1024 character
display screen, an integrated magnetic tape drive,
and 16K characters of memory.

Options available with the 5100 include a bi-
directional 80-characters per second printer,
asecondmagnetic tape drive, and additional mem-
ory uptoamaximum of 64K characters. Also avail-
able is a communications feature which allows the
5100 to be used as a terminal.

The IBM 5100 comes with either APL or BASIC
language or both.

Over 100 often-used analytical routines in math-
ematical, statistical and financial calculations are
available for such functions as forecasting, model-
ing, matrix arithmetic, engineering and design cal-
culations,regressionand correlation analysis,
return on investment and cash flow analysis.

In addition, the 5100 features a self-study train-
ing package that makes it easy to learn and easy
to use without taking any classes or relying on spe-
cially trained experts.

If you'd like to find out more about IBM's new
5100 Portable Computerand arrange for ademon-
stration right at your desk, call your IBM General
Systems Division office or fill out this coupon.

r—"""""""""""""""" —
| . s
I |BM General Systems Division I
® P.O.Box 2068, Atlanta, Georgia 30301
I O1 would like more information about IBM's new 5100. l
| 1 would like a demonstration of IBM's new 5100. |
| Mymajorareaof interest is: |
I CEngineering/Scientific [ Statistical Analysis l
l O Business/Financial Analysis |
l Name |
[ Tite |
} Company {
| Address |
: City State Zip }
Loone——— i
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Pharmacia
Peristaltic
Pump P-3

A compact pump electronically
controlled for constant
liquid flows in
chromatography
and gradient
formation

You can

obtain three different flow rates at the same time through
the three individually tensioned pumping channels

change tubes in seconds with the snap-in cassette

push for maximum flow and clear pump lines rapidly

For free descriptive literature, write or call:

Pharmacia Fine Chemicals Inc. : New England Nuclear
800 Centennial Avenue Pharmacia 549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Piscataway, New Jersey 08854

Phone (201) 469-1222 Fine Chemicals

Steroid Hormone
Paks & Antisera
for RIA

e forget about pulsation thanks to the large driven rollers
e rely on a constant motor speed, electronically compensated
for 1080 Seilf tempBretiire Aldosterone Estrogens (E:/Ez)
e use any flow rate between 0.6 and 400 mi/h per channel with Cortisol . Estradiol
the same gear box Deoxycorticosterone Progesterone
e reverse the flow instantly Testosterone

Complete information in our RIA technical binder—
yours for the asking.

NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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Photomicrograph of an L 292 Fibroblast
taken with the Hoffman Modulation Con-

trast System; Achromat 10X Objective.
Photomicrograph Courtesy: Dr.M.Padnos

Here it is, the basic tool for live-culture
investigators. The Olympus CK. We de-
signed and priced it for Tissue Culture Obser-
vation. Nothing less.

It contains all your basic needs, without
rarely-used or superfluous features found in
some competitive microscopes.

A basic tool should work easily, precisely
and comfortably. That’s the CK precision. It
starts with its Olympus Achromat 4x, 10x and
C20x objectives. Also available is the LWD-
40x (long working distance). All objectives
are corrected for viewing through Petri dishes
or culture bottles and are noted for their high
image contrast, field flatness and superb cor-
rection. We selected these objectives with the

THE OLYMPUS CK:

depth-of-field requirements of live-culture
investigation in mind. Focusing is accurate
and backlash-free, with tension instantly ad-
justable.

The Olympus CK was designed for com-
fortable, fatigue-free use. Its large, un-
obstructed stage and all controls are low down
in the ‘‘ready region’’ to make it easy to
operate.

We inclined its high-eyepoint, wide-field
eyepieces and raised them well above the
working surface for maximum comfort.

Accessories adapt the CK for phase con-
trast or polarizing microscopy. For photo-
micrography, the binocular tube may be re-
placed with a trinocular tube, which will ac-
cept most 35mm, Polaroid or sheet-film au-
tomatic or manual photomicrographic bodies.

A transformer in the CK’s base powers its
variable low-voltage, high-intensity light
source. The lamphouse incorporates a built-in
condenser with iris diaphragm and filter
holder. The light support may be moved to
accommodate any type of culture vessel.

If you want to know more about the CK,
justask us. We’ll be glad to tell you. Afterall,
it’s basic to us.

Write: Olympus Corporation of America,
2 Nevada Dr., New Hyde Park, N.Y. 11040.
In Canada: W. Carson Co. Ltd., 31 Scarsdale
Road, Don Mills, Ontario.

THE BASIC TOOL.
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...tomorrow’s designs today !

08 QH® QS" OF" QU® QI
Hellma—the largest assortment of highest
precision glass and quartz cells.

Standard - Flow-through - Constant-temperature
Anaerobic - Special Designs

Also available—ULTRAVIOLET LIGHT SOURCES
Deuterium Lamps - Mercury Vapor Lamps

Hollow Cathode Lamps - Power Supplies

AIBLE R e

Borough Hall Station
CELLS, INC.

Jamaica, New York 11424
Phone (212) 544-9534

Circle No. 23 on Readers’ Service Card

Fluorescent 1,N6 -etheno-derivatives*

Where: € represents [1,Né-etheno-]
€ Adenosine

€ Adenosine 5’-phosphate M
€ Adenosine 5’-diphosphate

€ Adenosine 5’-triphosphate

€ 2’-Deoxyadenosine 5’-triphosphate
€ Adenosine 3',5’, cyclic phosphate (€ CAMP)
€ Coenzyme A 'o—g_—o—cn, o
€ Acetyl Coenzyme A

OH OH

€ Nicotinamide-Adenine Dinucleotide (NAD)

*The synthesis, properties and applications of these de-
rivatives have been described in a series of articles by
Dr. Nelson J. Leonard and associates at the University
of Illinois, Urbana (eg. see: Biochemistry 11, 3499
(1972). Write or call for full details:

(414) 271-0667, Telex 26881

PLbiochemicdals,inc.

1037 \NEST McKINLEY AVENUE, MILWAUKEE, \NIS 53205
Circle No. 200 on Readers’ Service Card

Ay

Model 1-30b
This 8 cubic foot
lighted table top
incubator with over-
sized evaporator and
low velocity air
circulation will hold
your most delicate
materials without
desiccation. Options
are available for
additional lighting.

Model [-35

25 cubic feet of
precision controlled
incubator. The four
shelves can be fully
loaded without
vertical gradient.
Designed for versa-
tility, this unit offers
five different lighting
configurations.

Pervical has the experience, the know-how and the product line to
serve your needs. Whether it's a simple biological incubator or a
highly sophisticated plant growth chamber, Percival can supply it for
you. We will prepare a recommendation to fit your requirements
whether they be table models or giant waik-ins.

Consider your requirements carefully and then contact us. Write today
for more information and the new complete Percival catalog.

PERCIVAL MANUFACTURING CO.
P.O. Box 249 Boone, lowa 50036 sc-10

Serving Science since 1955
Circle No. 27 on Readers’ Service Card
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SBeF

—AAAS Science Books & Films—

a single selection tool of science trade and
text books and 16mm films for all levels

The newly expanded version of the well-known AAAS Sci-
ence Books is published quarterly. SB&F is a quick,
reliable guide to the latest science books—over 1000 a
year—and, now, science films—over 200 a year. Films
are selected from commercial, government, and university
sources; free loan films are also reviewed.

SB&F saves you time and money.

Complete citations, ordering information, and descriptive
evaluations for both books and films. Qualified scientists
write the evaluations and provide:

e Four ratings from highly recommended (**) through
not recommended (NR)

e Eight explicit level designations (“K”) through (“P”)

Let SB&F be your guide to science materials for students,
general readers, and adults.

By selecting only those books and films you really require,
you will save far more than the subscription cost [$15 to
members ($26/2 years); $16 to nonmembers ($28/2 years)].

American Association for the Advancement of Science
Attn: Keith Rath, Dept. KW-5
1515 Massachusetts Avenue, N.W., Washington, D.C. 20005
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Microprocessor for Spectrometry

The CRT-1000 is a computer-based
data acquisition, control, and readout sys-
tem. It will control spectrometer functions,
calculate percent concentration, average
several analyses, calculate interelement
corrections, and perform other functions
on-line. Software is available for many ap-
plications. Typical packages provide inter-
active editing, multiple alloys and matri-
ces, polynomial equations for percent con-
centration, averages of analyses, magnetic
tape input-output control, one- or two-
point standardization, and other basic re-

quirements. Labtest Equipment. Circle
741.
Blood Cell Counter

The Haema-Count MK-40 system com-
bines electronic counting methods with a
cyanmethemoglobin method for hemo-
globin. In about 2 minutes, the white blood
cell and red blood cell counts, hemoglobin,
and hematocrit determinations may be
made from a single 50-microliter sample.
Two serial dilutions are made automatical-
ly. All parameters are read directly and all
counts are corrected for coincidence. J. T.
Baker Instruments. Circle 737.

Column Packing Material

Partisil-10 PAC is a microparticulate
polar-bonded phase for high performance
liquid chromatography. It features free-
dom from the “memory” effects of the mo-
bile phase. It may be equilibrated quickly
to new mobile phase concentrations or
compositions. Chromatographic quality
results in part from the structure of the cy-

Newly offered instrumentation, apparatus, and labo-
ratory materials of interest to researchers in all disci-
plines in academic, industrial, and government organi-
zations are featured in this space. Emphasis is given to
purpose, chief characteristics, and availability of prod-
ucts and materials. Endorsement by Science or AAAS
is not implied. Additional information may be ob-
tained from the manufacturers or suppliers named by
circling the appropriate number on the Readers’ Ser-
vice Card (on pages 102A and 174A) and placing it
in the mailbox. Postage is free.— RICHARD G. SOMMER

10 OCTOBER 1975

UMY

ano groups on the pendant groups of the
stationary phase. The functional groups
are permanently bonded with Si-O-Si
bonds to microparticulate silica gel adsor-
bent in the 10-micrometer particle size.
Whatman. Circle 738.

Ultracentrifuge

The OTD-50 features an automatic rate
control accessory which controls accelera-
tion from 0 to 1000 revolutions per minute
and reduces ‘‘stirback’ by critical speed
changes. It is programmable for slow de-
celeration. The oil turbine drive eliminates
drag from gears, belts, and motor brushes.
Uneven bearing loads, vibration friction,
and wear have been substantially reduced.
The drive is warranted for 8 billion revolu-
tions. Temperature may be controlled to
within 1 degree from 0° to 40°C. DuPont
Instruments. Circle 742.

Fume Hood

Fume hoods are available that do not
need manual cleaning of the blower, duct-
work, or interior. These perchloric acid
and radiochemical fume hoods use up to 70
percent less heated or cooled room air.
Fumes do not pass through the blower or
the motor. The washdown system cleans
the ducts and interior at the turn of a valve.
Supplementary air is introduced around
the outside perimeter of the hood at a low
velocity. Lab Fabricators. Circle 743.

Blood Lead Screening Fluorimeter

This device measures the red fluores-
cence of zinc protoporphyrin, a substance
in the blood that increases in proportion to
biological damage done by lead in the
body. A drop of blood is placed on a slide
which is inserted in the fluorimeter. The
sample is irradiated with blue light and in-
tensity of the red fluorescence emitted is
representative of the extent of damage
done by lead. Environmental Science As-
sociates. Circle 739.

Aerosol Hologram Analyzer

This system determines size, shape, and
location of every particle of more than a
few micrometers in diameter in up to 1 li-
ter of an aerosol. The Quantimet hologram
analyzer makes the measurements and
controls the mechanical operation. Holo-
grams are obtained with a pulsed ruby la-
ser. A pulse of 30 nanoseconds will stop the
motion of particles traveling at up to 100
meters per second. Thus, aerosols may be
studied without alteration or disturbance.
Image Analysing Computers. Circle 740.

Literature

Specpure Spectrographically Standard-
ized Substances is a 20-page catalog de-
voted to chemicals for spectroscopy and
other analytical techniques. United Miner-
al and Chemical. Circle 744.

Revolutionize Current Measurement de-
scribes the model 1776 digital current me-
ter including specifications. F. W. Bell.
Circle 745. ‘ :

Scanning Electron Microscopy is the
subject of four applications brochures.
Cambridge Instrument. Circle 749,

Bio-Radiations is a technical periodical.
The 19th edition features new products and
describes “cyclic nucleotide purification.
Bio-Rad Laboratories. Circle 747.

Finnpipette includes a line of hand sys-
tems for precise transfer of liquids. Vari-
able Volumetrics. Circle 748.

Lab Products Catalog describes mem-
branes for ultrafiltration and dialysis and
materials for other types of separation.
Spectrum Medical Industries. Circle 750.

Clinical Diagnostics includes color-
imetric reagents, reference controls, and
descriptions of new products. Calbiochem.
Circle 751.

TM 500 Modular Test and Measure-
ment Instruments includes counters, digi-
tal multimeters, signal sources, power sup-
plies, signal processors, and oscilloscopes.
Tektronix. Circle 720.

Microcomputer Assembly Language
Reference Cards are 6-page, pocket-sized
folders for comparing machine codes to as-
sembly language. Control Logic. Circle
734,

Short Form Catalog lists recorders, data
printers, tape transports, data terminals,
and other peripherals. MFE. Circle 735.

Oil-Free, Clean, Dry Compressed Air
discusses causes of trace accumulation and
reviews equipment options. Hankison.
Circle 752. '

The Source for Synthetic Peptides de-
scribes a facility for this product line.
Beckman Instruments. Bioproducts Group.
Circle 753.
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Volume

. Discovering Mars

Evolution and the Descent of
Man

Advances in the Behavioral
Sciences

What is Needed for Peace?
Health Care and Delivery

Advances in the Physical
and Life Sciences

Advances in the Ocean Sciences
Public Understanding of Science
Technology Today

The Finite Earth

. Advances in Astronomy

. Noise and Music

Volume

. The Dilemma of Prisons

Science and Sociology of
Weather Modification

New Dimensions in Human
Genetics

Children and Environment: A
New View

Energy Rationing

Forest Ecology and Management
Environment and Cancer
Patterns of Discovery

The Limits of Growth: A Debate

Tragedy of the Commons
Revisited

. Understanding Perception
Exploring the Universe

dynamic state

176

Averhal
montage
of the State
of science
inthe 70°s

“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
a snapshot of a particular science at
a particular time. But, summed up,
these interviews offer a verbal
montage of the state of science in
the early seventies: progress in
genetics, the difficulties of finding
technological answers to natural
disasters such as earthquakes, vol-
canoes, and hurricanes; the pulsat-
ing need to explore the worlds
beyond—Mars, cosmic puzzles such
as pulsars, the oceans. We continue
to probe ourselves—the basis of
our violent behavior, our evolution,
the nurturing of our young . . .

Each of these interviews—like
fragments of a jigsaw puzzle—tells
little. Assembled, they give a pano-
rama of science that is revealing of
its depth, its breadth, and its

Volume

1. Eluding the Energy Trap
2. The Earth’s Fire

3. Science, Development, and
Human Values

4. Technological Shock

5. Population Policy and Human
Development

6. Earthquakes: Managua and
Beyond

7. Volcanoes
Hurricanes

9. Malnutrition: A Medical and
Economic View

10. The Green Revolution: An
Assessment

11. Legend and Science in the Early
Americas

12. The Science of Violence

&

Each of the three Speaking of Science
volumes includes six one hour audio-
cassettes, packaged in an attractive
album and accompanied by a booklet
with background on each conversation.
Cost of all three volumes, with slipcase,
is $84.95 to AAAS members; $99.95

to nonmembers. Volume 1,1972,Volume I,
1973, and Volume Ill, 1973 are available
separately at $34.95 each to AAAS
members, and $39.95 to nonmembers.
(Both prices plus $1.50 postage and
handling.)
_________________ 1
: Please send me 3 set albums
with slipcase of Speaking of Science
at $99.95 each. $84.95 for AAAS
members. (Both plus $1.50 postage
and handling.)

Please send me albums of
Speaking of Science Volume _____
at $39.95 each; $34.95 to AAAS
members. (Both plus $1.50 postage
and handling.)

—checkenclosed —pleasebill me

name (please print)

address

city, state & zip

American Association
For the Advancement
of Science

1515 Massachusetts Ave., N.W.
Washington, D.C. 20005
Dept. S-3
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BOOKS RECEIVED

(Continued from page 142 )

Biological Transport. Halvor N. Christensen
with contributions by Dale L. Oxender and
Gunnar Ronquist. Benjamin, Reading, Mass.,
ed. 2, 1975. xxii, 514 pp., illus. $19.50.

A Biologist’s Guide to Principles and Tech-
niques of Practical Biochemistry. Bryan L. Wil-
liams and Keith Wilson, Eds. Elsevier, New
York, 1975. xxii, 256 pp., illus. Paper, $9.95. A
Series of Student Texts in Contemporary Biol-
ogy.

Biology Laboratory Manual. A. M. Winches-
ter. Brown, Dubuque, Iowa, ed. 5, 1975. x, 348
pp., illus. Spiral bound, $7.95.

Cell Membranes. Structure, Receptors, and
Transport. Papers from a seminar, Aspen,
Colo., July 1974. Cecilia Fenoglio, Carmia Bo-
rek, and Donald West King, Eds. Stratton, New
York, 1975. vi, 90 pp., illus. Paper, $7.95. Ad-
vances in Pathobiology, vol. 1.

Changing Family Patterns in the Arab East.
Edwin Terry Prothro and Lutfy Najib Diab.
American University of Beirut, Beirut, 1974
* (U.S. distributor, University of Syracuse Press,
Syracuse, N.Y.). x, 240 pp. $10.

Classical and Quantum Mechanical Aspects of
Heavy Ion Collisions. Papers from a sympo-
sium, Heidelberg, Germany, Oct. 1974. H. L.
Harney, P. Braun-Munzinger, and C. K.
Gelbke, Eds. Springer-Verlag, New York, 1975.
viii, 312 pp., illus. Paper, $12.10. Lecture Notes
in Physics, vol. 33.

Clinical Aspects of Immunology. P. G. H.
Gell, R. R. A. Coombs, and P. J. Lachmann,
Eds. Blackwell, Oxford, ed. 3, 1975 (U.S. dis-
tributor, Lippincott, Philadelphia). xvi, 1754
pp., illus. $79.

The Coast and Shelf of the Beaufort Sea. Pro-
ceedings of a symposium, San Francisco, Jan.
1974. John C. Reed, John E. Sater, and Wade
W. Gunn, Eds. Arctic Institute of North Ameri-
ca, Arlington, Va., 1974. 750 pp., illus. Paper,
$25.

Collecting and Studying Mushrooms, Toad-
stools and Fungi. Alan Major. Illustrated by
Barbara Prescott. Arco, New York, 1975. 268
pp- $12. An Arco Guide.

Communities and Alternatives. An Explora-
tion of the Limits of Planning. Shimon S. Gotts-
chalk. Schenkman, Cambridge, Mass., and Hal-
sted (Wiley), New York, 1975. xx, 170 pp.
Cloth, $9.95; paper, $5.95.

Competition in the U.S. Energy Industry.
Thomas D. Duchesneau. Ballinger (Lippincott),
Cambridge, Mass., 1975. xiv, 402 pp. Cloth,
$17.50; paper, $8.50. A Report to the Energy
Policy Project of the Ford Foundation.

Complexes and First-Row Transition Ele-
ments. David Nicholls. Elsevier, New York,
1975. xiv, 216 pp., illus. Paper, $15. A Macmil-
lan Chemistry Text.

Composite Materials. Lawrence J. Broutman
and Richard H. Krock, Eds. Vol. 8, Structural
Design and Analysis. Part 2. C. C. Chamis, Ed.
Academic Press, New York, 1975. xxiv, 292 pp.,
illus. $35.

Computer Science. A First Course. A. I. For-
sythe, T. A. Keenan, E. I. Organick, and W.
Stenberg. Wiley, New York, ed. 2, 1975. xxii,
742 pp., illus. + appendices. $15.95.

A Conceptual Approach to Moving and Learn-
ing. David L. Gallahue, Peter H. Werner, and
George C. Luedke. Wiley, New York, 1975.
xxii, 424 pp., illus. $10.95.

Consciousness and Creativity. Transcending
Science, Humanities, and the Arts. Bill Romey.
Drawings by Lucretia Romey. Ash Lad Press,
Canton, N.Y., 1975. 278 pp. Paper, $5.
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The Conservation Alternative. Raymond F.
Dasmann. Wiley, New York, 1975. xii, 164 pp.,
illus. Paper, $5.95.

Cooling Tower Environment—1974. Proceed-
ings of a symposium, College Park, Md., Mar.
1974. U.S. Energy Research and Development
Administration, Oak Ridge, Tenn., 1975 (avail-
able as CONF-740302 from National Technical
Information Service, Springfield, Va.). x, 638
pp., illus. Paper, $13.60. ERDA Symposium Se-
ries.

Design of Digital Computers. An In-
troduction. Hans W. Gschwind and Edward J.
McCluskey. Springer-Verlag, New York, ed. 2,
1975. x, 548 pp., illus. $19.50. Texts and Mono-
graphs in Computer Science.

The Design of Electrical Services for Build-
ings. F. Porges. Spon, London, 1975 (U.S. dis-
tributor, Halsted [Wiley], New York). x, 264
pp., illus. $18.75.

Detente. Promises and Pitfalls. Gerald L.
Steibel. Published for National Strategy Infor-
mation Center by Crane, Russak, New York,
1975. xiv, 90 pp. Cloth, $4.95; paper, $2.95.
Strategy Paper No. 25.

Determinants and Origins of Aggressive Be-
havior. Papers from a conference, Monte Carlo,
Monaco, July 1973. Jan de Wit and Willard W.
Hartup, Eds. Mouton, The Hague, 1974. Dfl. 84.
New Babylon Studies in the Social Sciences, 22.

Developments with Thermosetting Plastics.
Proceedings of a symposium, London. A. Whe-
lan and J. A. Brydson, Ed. Halsted (Wiley),
New York, 1975. x, 198 pp., illus. $22.50.

Digital Signal Processing. William D.
Stanley. Reston (Prentice-Hall), Reston, Va.,
1975. xii, 324 pp., illus. $15.95.

Diseases of Cocoa. C. A. Thorold. Clarendon
(Oxford University Press), New York, 1975. xii,
424 pp., illus. $35.25.

The Divided Academy. Professors and Poli-
tics. Everett Carll Ladd, Jr., and Seymour Mar-
tin Lipset. McGraw-Hill, New York, 1975. xviii,
418 pp. $17.50. Sponsored by the Carnegie
Commission on Higher Education.

Dynamic Nuclear Magnetic Resonance Spec-
troscopy. Lloyd M. Jackman and F. A. Cotton,
Eds. Academic Press, New York, 1975. xvi, 660
pp., illus. $48.

Ecological Strategies of Xylem Evolution.
Sherwin Carlquist. University of California
Press, Berkeley, 1975. xii, 260 pp. + plates.
$12.50.

The Economics of Natural Environments.
Studies in the Valuation of Commodity and
Amenity Resources. John V. Krutilla and An-
thony C. Fisher. Published for Resources for the
Future by Johns Hopkins University Press, Bal-
timore, 1975. xx, 292 pp., illus. Cloth, $16.95;
paper, $4.50.

Education and Politics at Harvard. Seymour
Martin Lipset and David Riesman. McGraw-
Hill, New York, 1975. xiv, 450 pp. $15.95. Pre-
pared for the Carnegie Commission on Higher
Education.

Elements of a Two-Process Theory of Learn-
ing. J. A. Gray. Academic Press, New York,
1975. x, 424 pp., illus. $16.50.

Encounter with the Earth. Léo F. Laporte.
Canfield (Harper and Row), San Francisco,
1975. xiv, 538 pp., illus. $12.95.

Entwicklungstendenzen in Ernihrung und
Diitetik. Future Trends in Nutrition and Dietet-
ics. Papers from a symposium, Zurich, Mar.
1973. P. Kopp and K. Trautner, Eds. Karger,
Basel, 1975. viii, 206 pp., illus. Paper, $41.75.
Bibliotheca ‘Nutritio et Dieta,” No. 21. Schrif-
tenreihe des Instituts fiir Erndhrungsforschung,
Band 21.

The Environmental Price of Energy. Alfred J.
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Van Tassel, Ed. Lexington Books (Heath), Lex-
ington, Mass., 1975. viii, 328 pp., illus. $21.

Enzyme Kinetics. Behavior and Analysis of
Rapid Equilibrium and Steady-State Enzyme
Systems. Irwin H. Segel. Wiley-Interscience,
New York, 1975. xxii, 958 pp., illus. $27.50.

Equality and Efficiency. The Big Tradeoff. Ar-
thur M. Okun. Brookings Institution, Washing-
ton, D.C., 1975. xii, 124 pp. Cloth, $6.95; paper,
$2.95. The Godkin Lectures on the Essentials of
Free Government and the Duties of the Citizen.

Equilibrium and Nonequilibrium Statistical
Mechanics. Radu Balescu. Wiley-Interscience,
New York, 1975. xvi, 742 pp., illus. $29.95.

Ergebnisse der Angiologie. Norbert Kliiken,
Ed. Band 8. Papers from a congress, Marburg,
Germany, Oct. 1973. H. C. Friederich and H.
Hamelmann, Eds. Schattauer, Stuttgart, 1974.
viii, 176 pp., illus. Paper, DM 36.

Essentials of Cell Biology. Robert D. Dyson.
Allyn and Bacon, Boston, 1975. xii, 468 pp.,
illus. $14.50.

Exercises in Physical Geology. W. K. Ham-
blin and J. D. Howard. Burgess, Minneapolis,
Minn., ed. 4, 1975. vi, 234 pp., illus. Paper,
$6.95.

A Field Guide to Birds’ Nests. Hal H. Harri-
son. Photographs by the author. Drawings by
Ned Smith and Mada Harrison. Houghton Mif-
flin, Boston, 1975. xxx, 258 pp. $8.95. The Peter-
son Field Guide Series, 21.

Fluid Power. Theory and Applications. James
A. Sullivan. Reston (Prentice-Hall), Reston,
Va., 1975. xx, 460 pp., illus. $18.95.

Forests for Whom and for What? Marion
Clawson. Published for Resources for the Fu-
ture by Johns Hopkins University Press, Balti-
more, 1975. xiv, 176 pp. Cloth, $11.95; paper,
$3.65.

From Village to Suburb. Order and Change in
Greater Beirut. Fuad [. Khuri. University of
Chicago Press, Chicago, 1975. xiv, 272 pp., illus.
$19.50.

Fuels, Minerals and Human Survival. An In-
quiry Concerning the Future of Our Industrial
Society. Charles B. Reed. Ann Arbor Science,
Ann Arbor, Mich., 1975. viii, 200 pp., illus.
$12.50. )

Fundamental Structure. Nature’s Archi-
tecture. David L. Drabkin. University of Penn-
sylvania Press, Philadelphia, 1975. xii, 30 pp. +
plates. $25.

Gene-Enzyme Systems in Drosophila. W. J.
Dickinson and D. T. Sullivan. Springer-Verlag,
New York, 1975. xii, 166 pp., illus. $25. Resuits
and Problems in Cell Differentiation, vol. 6.

Genetic Research in Psychiatry. Proceedings
of a meeting. Ronald R. Fieve, David Rosen-
thal, and Henry Brill, Eds. Johns Hopkins Uni-
versity Press, Baltimore, 1975. xvi, 304 pp., illus.
$16.50.

Genetics of Man. Paul Amos Moody. Norton,
New York, ed. 2, 1975. x, 508 pp., illus. $9.95.

Geochemistry of Iron. Henry Lepp, Ed. Dow-
den, Hutchinson and Ross, Stroudsburg, Pa.,
1975 (U.S. distributor, Halsted [Wiley], New
York). xvi, 464 pp., illus. $28. Benchmark Pa-
pers in Geology, vol. 18.

Glacial Deposits. Richard P. Goldthwait, Ed.
Dowden, Hutchinson and Ross, Stroudsburg,
Pa., 1975 (distributor, Wiley, New York). xvi,
464 pp., illus. $29. Benchmark Papers in Geol-
ogy.

Glycosaminoglycans and Arterial Disease.
Robert W. Robinson, Ivan N. Likar, and Lydia
J. Likar. Karger, Basel, 1975. viii, 136 pp., illus.
Paper, $31.50. Monographs on Atherosclerosis,
vol. 5.

Handbook of Naturally Occurring Com-
pounds. Vol. 1, Acetogenins, Shikimates, and

COXFORD

Biology

A Human Approach

IRWIN W. SHERMAN, University of
California, Riverside, and VILIA G.
SHERMAN. For students who are not
majoring in the biological sciences,
this text illustrates basic biological
concepts by reference to areas of
immediate human concern, such as
genetic engineering, abortion, cancer,
pollution, organ transplantation,
immunity and global hunger. A
complimentary Teacher’'s Manual ac-
companies the text. “This is the
finest introductory human biology
text | have seen in a number of years.
The blend of typical factual material
with the text, which is of everyday
concern to many students, is ex-
cellent.””—Thomas W. Lee, Central
Connecticut State College.
“Beautiful text, carefully written.
Deals with pertinent problems in a
sensible way.”—R. Mixter, Wheaton

College
1975 576 pp. 415 illus. $13.95

The Life of Mammals
Their Anatomy and Physiology

Second Edition

J. Z. YOUNG, with the assistance of
M. J. HOBBS, both of University
College, London. Written to provide
an approach to biology for liberal
arts and medical students, this
book presents a comprehensive
treatment of the whole life of the
mammal, with an extensive account
of its development. It includes de-
tailed sections on gross anatomy
that also make it a valuable guide
for dissection. This new edition has
been thoroughly revised and new
illustrations have been added.

1975 528 pp. 431 illus. $22.50

Chemistry Decoded

LEONARD W. FINE, Housatonic
Community College. This innovative
text for liberal arts students shows
the development of scientific ideas
and the relationship between
scientific principles and the practice
of chemistry, by using themes
based on the chemistry in everyday
life—water pollution, nuclear energy,
disease. An Instructor's Manual

is also available.

January 1976

456 pp. 415 illus. $11.50

A laboratory manual to coordinate
with Chemistry Decoded:

Alchemy Revisited
Chemistry Experiments for Today

C. G. VLASSIS,

Keystone Junior College

January 1976 190 pp. paper $4.95

Prices and publication dates are
subject to change.
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Bile Acids

and

Conjugates

A growing family

Chenodeoxycholic acid [carboxyl-'4C]  NEC-635
Chenodeoxycholic acid [*H(G)] NET-485
Cholic acid [2,4-°H] NET-382
Cholic acid [carboxyl-'4C] NEC-241
Cholic acid [*H(G)] NET-315
Deoxycholic acid [*H(G)] NET-454
Glycochenodeoxycholic acid [*H(G)] NET-481
Glycocholic acid [glycine-1-14C] NEC-620
Glycocholic acid [cholic-*H(G)] NET-340
Glycodeoxycholic acid

[deoxycholic-*H(G)] NET-487

Glycolithocholic acid [lithocholic-*H(G)] NET-482
Taurocholic acid [24-14C] NEC-665
Taurocholic acid [*H(G)] NET-322

Write for NEN’s new complete listing of Steroids and
related products.

New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Gemmany.

Make your lab more efficient with

All purpose, self sticking Time Tape is ideal for labeling, marking
and color-coding throughout the laboratory. Time Tape . . . . .
e is vinyl-coated, pressure sensitive tape which will stick
to any surface including glass, plastic, paper and wood.
® has achoice of 17 colors in 5 different widths.
e can be written on with pen, pencil or ballpoint.
e will withstand a temperature range of — 70° F to 250° F.
e is waterproof, oilproof and acid resistant.
e provides an inexpensive way to create instant visual
communications.
Write for free new brochure on Time Tape Systems. We will also
supply you with samples and the name of your nearest dealer.
144 TOWER DRIVE. BURR RIDGE (HINSDALE). IL. 60521

\
TIME Y
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PROFESSIONAL TAPE COMPANY, INC.

The preferred choice—

Thelco® Incubators

It's a preference based on experience. Users
know about Thelco value, best for over half a
century. They depend on Thelco built-in qual-
ity and trouble-free performance. They rely
on Thelco temperature uniformity throughout
the chamber, +0.25°C at 37°C and only
+0.8°C at 56°C. No need to worry about
placement of tests. Thelco Incubators more
than meet the stringent requirements of hos-
pitals, medical schools, research labs, mil-
itary and public health centers.

Ask your GCA/ Precision Scientific Dealer or
write us. GCA/Precision Scientific, 3737 W.
Cortland St., Chicago, IL 60647. Sales offices
in principal cities.
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( @plus

@ spectrophotometric determinations & synthesis \
of enzyme substrates . . . .

PARA NITRO PHENOL, ABSOLUTE GRADE

100 gms. $12.00 1 kilo $80.00

a first in purity and quantity . ...
THE-3-GLUCURONIDE - % Ba. salt
A Primary Standard For Ketogenic Assays

10 mgs. $55.00—-50 mgs. $225.00—100 mgs. $400.00

another long chain peptide . . . .
TYR-MET-GLY-TRP-MET-ASP-PHE AMIDE TFA salt
10 mgs. $40.00 50 mgs. $160.00

neuraminidase inhibitors . . . .
CBZ-NEURAMINIC ACID (93-98%)
25 mgs. $70.00 100 mgs. $125.00

N-(p-NITROPHENYL) OXAMIC ACID

1 gm. $18.00 10 gms. $140.00
Write for our free publications:
o Master Catalog Il - 225 pages of biochemicals
QSteroids for Research - 145 pages for endncrinulogistsj

©plus

RESEARCH PLUS LABORATORIES, INC.
Orders to: P.0. Box 571, Denville, N.J. 07834

Catalogs to: P.0. Box 324, Bayonne, N.J. 07002
(212) 2674496 (201) 823-3592 /
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Save a

BUNDLE
with )
MzniVial

40-218
MiniVial

Standard
20-ml Vial

THE LIQUID
SCINTILLATION VIAL*
THAT CUTS
COUNTING COSTS.

® Uses less scintillator
than any other vial.

® Compatible with all liquid
scintillation counting systems.

MiniVial
in Holder

MiniVials have a 7-ml capacity.
You insert the same amount of
radioactive material as in a 20-ml
vial BUT use only one-third to one-
half of the scintillation chemicals.
THE SAVINGS ARE DRAMATIC.

Made of high-density polyethyl-
ene, they will not leak toluene or
bulge ... even weeks later. They
have a lower background and
higher efficiency than glass. Re-
usable vial holders make Mini-
Vials compatible with all liquid
scintillation counters.

EXTRA SPECIAL
INTRODUCTORY
OFFER
200 MiniVials 31500

12 Holders

Send for your introductory

offer TODAY.
Immediate delivery.

For more details, ask for
Bulletin 95-T.

®
Nuclear Associates Inc. *U.S. Patent 3,888,745

NUCLEAR
ASSOCIATES, INC.

Subsidiary ot
RADIATION-MEDICAL PRODUCTS CORP.

35 URBAN AVENUE, WESTBURY, N.Y. 11590
PHONE (516) 333-9344
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Carbohydrates. T. K. Devon and A. I. Scott.
Academic Press, New York, 1975. xii, 644 pp.,
illus. $32.

Handbook of Organosilicon Compounds. Ad-
vances since 1961. Vol. 1. Vladimir Bazant, Mi-
lan Hordk, Vdclav Chvalovsky, and Jan
Schraml. Dekker, New York, 1975. iv, 762 pp.
$75.

Handbook on Nuclear Activation Cross-Sec-
tions. Neutron, Photon and Charged-Particle
Nuclear Reaction Cross-Section Data. Inter-
national Atomic Energy Agency, Vienna, 1974
(U.S. distributor, Unipub, New York). viii, 560
pp., illus. Paper, $26. Technical Reports Series
No. 156.

The Harvey Lectures. Delivered under the
Auspices of the Harvey Society of New York,
1973-1974. James E. Darnell, Jr., and seven oth-
ers. Academic Press, New York, 1975. xviii, 266
pp., illus. $17. Series 69.

Health Protection of Radiation Workers. W.
Daggett Norwood. Thomas, Springfield, IlL.,
1975. xii, 442 pp., illus. $27.50.

A History of Ethnology. Fred W. Voget. Holt,
Rinehart and Winston, New York, 1975. xii, 880
pp., illus. $17.95.

The Hyperactive Child. Diagnosis, Manage-
ment, Current Research. Dennis P. Cantwell,
Ed. Spectrum, New York, 1975 (distributor,
Halsted [Wiley], New York). xii, 210 pp. $12.95.

The Illusion of Attitude Change. Towards a
Response Contagion Theory of Persuasion. Jo-
zef M. Nuttin, Jr. Published in cooperation with
the European Association of Experimental So-
cial Psychology by Academic Press, New York,
and Leuven University Press, Leuven, Belgium,
1975. xiv, 236 pp. $17. European Monographs in
Social Psychology, No. 6. Louvain Psychology
Series Studia Psychologica.

The Impact of Urban Centers in the Pacific.
Papers from a symposium, Guam, May 1973.
Roland W. Force and Brenda Bishop, Eds. Pa-
cific Science Association, Honolulu, 1975 (dis-
tributor, Bishop Museum Press, Honolulu). xiv,
364 pp. Paper, $10.

Implementing Operations Research/Manage-
ment Science. Papers from a conference, Pitts-
burgh, Nov. 1973. Randall L. Schultz and Den-
nis P. Slevin, Eds. Elsevier, New York, 1975.
xiv, 334 pp., illus. $24.50.

Information Retrieval and Processing. Lauren
B. Doyle. Melville (Wiley), Los Angeles, 1975.
xvi, 410 pp., illus. $17.95. Wiley-Becker and
Hayes Series. Information Sciences Series.

Insect Muscle. P. N. R. Usherwood, Ed. Aca-
demic Press, New York, 1975. xii, 622 pp., illus.
$38.25.

International Conference on Differential
Equations. Los Angeles, Sept. 1974. H. A. Anto-
siewicz, Ed. Academic Press, New York, 1975.
xxii, 834 pp. $26.50.

International Symposium on Purity of Human
Plasma Proteins. Budapest, Sept. 1973. R. H.
Regamey, I. Jod, and W. Hennessen, Eds. Kar-
ger, Basel, 1974. x, 274 pp., illus. $34.25. Devel-
opments in Biological Standardization, vol. 27.

International Symposium on Rabies (II).
Lyon, France, Dec. 1972. R. H. Regamey, W.
Hennessen, R. Lang, F. T. Perkins, and R. Tri-
au, Eds. Karger, Basel, 1975. xii, 396 pp., illus.
$37.50. Symposia Series in Immunobiological
Standardization, vol. 21.

An Introduction to Experimentation. B. J.
Brinkworth. Elsevier, New York, ed. 2, 1975.
viii, 184 pp., illus. $9.95.

Introduction to General Relativity. Ronald
Adler, Maurice Bazin, and Menahem Schiffer.
McGraw-Hill, New York, ed. 2, 1975. xvi, 550
pp. $19.95. International Series in Pure and Ap-
plied Physics.

Introduction to Geology. Vol. 2, Earth Histo-
ry. Part 2, Later Stages of Earth History. H. H.
Read and Janet Watson. Halsted (Wiley), New
York, 1975. xii, 372 pp., illus. $18.50.

Introduction to Physiological Psychology. In-
formation Processing in the Nervous System.
Jackson Beatty. Brooks/Cole (Wadsworth),
Monterey, Calif., 1975. x, 358 pp., illus. $10.50.

Introduction to Plant Science. A Humanistic
and Ecological Approach. Norman H. Russell.
West Publishing Co.,St. Paul, Minn., 1975. viii,
302 pp., illus. Paper, $8.95.

Introduction to Probability Theory with Com-
puting. J. Laurie Snell. Prentice-Hall, Engle-
wood Cliffs, N.J., 1975. x, 294 pp. Paper, $9.95.

The Invisibile Woman. Joan Abramson. Jos-
sey-Bass, San Francisco, 1975. xvi, 248 pp.
$12.50.

Isozymes. Vol. 4, Genetics and Evolution. Pa-
pers from a conference, New Haven, Conn.,
Apr. 1974. Clement L. Markert, Ed. Academic
Press, New York, 1975. xxii, 966 pp., illus. $35.

Joseph Jones, M.D. Scientist of the Old
South. James O. Breeden. University Press of
Kentucky, Lexington, 1975. xvi, 294 pp. $13.25.

The Jupiter Effect. John R. Gribbin and Ste-
phen H. Plagemann. Vintage (Random), New
York, 1975. xviii, 180 pp., illus. Paper, $1.95.
Reprint of the 1974 edition.

Laser Applications to Optics and Spectros-
copy. Papers from a summer school, Crystal
Mountain, Wash., July 1973. Stephen Jacobs,
Murray Sargent I11, James F. Scott, and Mar-
lan O. Scully, Eds. Addison-Wesley, Reading,
Mass., 1975. xii, 510 pp., illus. $23.50. Physics of
Quantum Electronics, vol. 2.

Lipids and Tumeors. K. K. Carroll, Ed. Karger,
Basel, 1975. x, 400 pp., illus. $67.50. Progress in
Biochemical Pharmacology, vol. 10.

Magnetic Bubbles. A. H. Bobeck and E. Della
Torre. North-Holland, Amsterdam, and Else-
vier, New York, 1975. x, 222 pp., illus. $31.25.
Series of Monographs on Selected Topics in
Solid State Physics, vol. 14.

The Mathematical Praeface to the Elements
of Geometrie of Euclid of Megara (1570). John
Dee. Introduction by Allen G. Debus. Science
History Publications, New York, 1975. iv, 36
pp- + facsimile. $8.95. Primary Sources from
the Scientific Revolution.

Mechanoreception. Proceedings of a sympo-
sium, Bochum, Germany, Oct. 1973. West-
deutscher Verlag, Diisseldorf, 1974. 420 pp.,
illus. DM 160. Abhandlungen der Rheinisch-
Westfilischen Akademie der Wissenschaften,
Band 53.

Mediums, Mystics, and the Occult. Milbourne
Christopher. Crowell, New York, 1975. xii, 276
pp., illus. $6.95.

Methods in Enzymology. Sidney P. Colowick
and Nathan O. Kaplan, Eds. Vol. 39, Hormone
Action. Part D, Isolated Cells, Tissues, and Or-
gan Systems. Joel G. Hardman and Bert W.
O’Malley, Eds. Academic Press, New York,
1975. xx, 608 pp., illus. $39.50.

Methods in Enzymology. Sidney P. Colowick
and Nathan O. Kaplan, Eds. Vol. 43, Antibiot-
ics. John H. Hash, Ed. Academic Press, New
York, 1975. xxii, 838 pp., illus. $39.50.

Molds, Mushrooms, and Mycotoxins. Clyde
M. Christensen. University of Minnesota Press,
Minneapolis, 1975. viii, 264 pp., illus. $11.50.

National Health Insurance. Can We Learn
from Canada? Proceedings of a symposium,
Sun Valley, Idaho, 1974. Spyros Andreopoulos,
Ed. Wiley, New York, 1975. xxii, 274 pp.
$10.95. A Volume on Current Health Care Is-
sues from the Sun Valley Forum on National
Health, Inc. A Wiley Biomedical-Health Publi-
cation.
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NEPEBOLYHKH!

FOR RUSSIAN-ENGLISH
SCIENTIFIC AND TECHNICAL
TRANSLATIONS

You can follow the latest Soviet
research in your field, and supple-
ment your income, by translating
in your home on a free-lance basis.
If you have a native command of
English, a good knowledge of Rus-
sian, and experience or academic
training in a scientific or technical
discipline, you may be qualified for
our translation program. Immediate
openings are available in physics,
materials science, geology and bio-
medical, civil, environmental and
chemical engineering, as well as
other fields. With our constantly
expanding program, we can guar-
antee you a continuous flow of
translations in your specialty.

For additional information contact:
Translations Editor

Plenum Publishing Corporation
227 West 17th Street, New York, N.Y. 10011

'I'I'IE

‘The only 1 gallon Blendor in the
world is a Waring Blendor. The only
Blendor designed especially for
laboratory use is aWaring Blendor.
Formoreinformationontheworld’s
only Waring Laboratory Blendor
write: Waring Products Division,
Dynamics Corporation Of America,
Route 44, New Hartford, Conn.
06057.

waring
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Native South Americans. Ethnology of the
Least Known Continent. Patricia J. Lyon, Ed.
Little, Brown, Boston, 1975. xiv, 434 pp., illus.
+ loose map. $13.95.

New Trends in the Utilization of Educational
Technology for Science Education. Unesco,
Paris, 1974 (U.S. distributor, Unipub, New
York). 248 pp., illus. Paper, $11.55.

Nonlinear Programming 2. Proceedings of a
symposium, Madison, Wis., Apr. 1974. O. L.
Mangasarian, R. R. Meyer, and S. M. Robin-
son, Eds. Academic Press, New York, 1975. x,
362 pp., illus. $19.

Ocean Circulation Physics. Melvin E. Stern.
Academic Press, New York, 1975. x, 246 pp.,
illus. $19.50. International Geophysics Series,
vol. 19.

Occupational Lung Diseases. Wm. Keith C.
Morgan and Anthony Seaton. Saunders, Phila-
delphia, 1975. xiv, 392 pp., illus. $18.

Pharmacology of Lipid Transport and Athero-
sclerotic Processes. E. J. Masoro, Ed. Per-
gamon, New York, 1975. x, 596 pp., illus. $55.
International Encyclopedia of Pharmacology
and Therapeutics, Section 24.

Physical Aspects of Electron Microscopy and
Microbeam Analysis. Papers from a meeting,
New Orleans, Aug. 1973. Benjamin M. Siegel
and Donald R. Beaman, Eds. Wiley, New York,
1975. xiv, 474 pp., illus. $32.50. A Wiley Bio-
medical-Health Publication.

Physics for the Life and Health Sciences. Si-
mon G. G. MacDonald and Desmond M. Burns.
Addison-Wesley, Reading, Mass., 1975. xvi, 750
pp., illus. $14.95. Addison-Wesley Series in
Physics.

The Plant Hunters. B. J. Healey. Scribner,
New York, 1975. x, 214 pp., illus. $8.95.

Poverty and Health. A Sociological Analysis.
John Kosa and Irving Kenneth Zola, Eds. Har-
vard University Press, Cambridge, Mass., ed. 2,
1975. xviii, 456 pp. $15. A Commonwealth Fund
Book.

The Primates. Sarel Eimerl and Irven De-
Vore. Time-Life Books, New York, 1974 (dis-
tributor, Little, Brown, Boston). 200 pp., illus.
Paper, $4.25. Life Nature Library.

Principles of Animal Physiology. Dennis W.
Wood. Elsevier, New York, ed. 2, 1975. x, 342
pp., illus. Cloth, $19.50; paper, $11.75. A Series
of Student Texts in Contemporary Biology.

Progress in Cybernetics and Systems Re-
search. Vol. 1, General Systems, Engineering
Systems, Biocybernetics and Neural Systems.
Proceedings of a symposium, Vienna, 1974.
Robert Trappl and Franz R. Pichler, Eds.
Hemisphere, Washington, D.C., and Halsted
(Wiley), New York, 1975. x, 358 pp., illus.
$24.50.

Psychology and Culture. Richard A. Thomp-
son. Brown, Dubuque, Iowa, 1975. viii, 68 pp.
Paper, $1.50. Elements of Anthropology.

Random Processes, II. Poisson and Jump-
Point Processes. Anthony Ephremides, Ed.
Dowden, Hutchinson and Ross, Stroudsburg,
Pa., 1975 (distributor, Halsted [Wiley], New
York). xii, 352 pp. $24. Benchmark Papers in
Electrical Engineering and Computer Science,
vol. 11.

A Religious History of the American People.
Sydney E. Ahlstrom. Yale University Press,
New Haven, Conn., 1974. xvi, 1158 pp. Paper,
$8.95. Reprint of the 1972 edition.

Run, River, Run. A Naturalist’s Journey down
One of the Great Rivers of the West. Ann
Zwinger. Illustrated by the author. Harper and
Row, New York, 1975. xiv, 318 pp. $10.95.

Science Fair Project Index 1960-1972. Janet
Y. Stoffer, Ed. Scarecrow Press, Metuchen,

| N.J., 1975.vi, 728 pp. $25.

9824
BIALKALI
300-650 NM

9798
S-20
200-850 NM

New 30 mm photomultipliers from EMI
mechanically and electrically inter-
changeable with earlier EMI types
such as 9524, 9592, 9529. 9824 has
a bialkali cathode giving good Q.E.
with very low dark current and high
gain. 9798 has a UV window which
combined with its $-20 cathode gives
a wide spectral range (200-850 nm).
Either type can be had with spectrosil
window for extended UV or low back-
ground applications.

For Photon Counting, RFI/QL-30F slim-
line housings complete with potted
divider chain are available for all
30 mm tubes. Available from stock.
Details from:

EMVMI GENCOM INC.

80 EXPRESS ST., PLAINVIEW, NY 11803
TEL: 516-433-5900. TLX: 510-221-1889

Circle No. 228 on Readers’ Service Card

181



GHEMIGALS

IF YOU ARE LOOKING FOR
HIGHLY PURIFIED
RESEARCH BIOCHEMICALS
WHICH ARE SHIPPED TO YOU
FROM STOCK
AT THE LOWEST PRICES
THEN CHECK WITH US!

C"“-AFLATOXIN B,
100-200 mc/mmole

AFLATOXIN B,; B,; G,; G,
OCHRATOXIN A
PATULIN
PENICILLIC ACID
STAPH. ENTEROTOXIN B

and antisera
ACTINOMYCIN D
CERULENIN

PUROMYCIN
DIHYDROCHLORIDE

VALINOMYCIN

GLUTAMIC
DECARBOXYLASE
Acetone powder of E. coli
0.8-1.0 U/mg

LACTIC DEHYDROGENASE
Chicken Heart —

600 1.U./ mg protein

PENICILLINASE
1600 I.U. [ mg protein

CANNABINOIDS
PURINES

FOR OUR NEW CATALOG,
WRITE:

MAKOR CHEMICALS LTD.
DEPT. S
P.O.B. 6570,
JERUSALEM, ISRAEL
TELEX NO. 2469
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Science, Technology and the Environment.
John T. Hardy. Saunders, Philadelphia, 1975.
xiv, 330 pp., illus. Paper, $8.95. Saunders Gold-
en Series in Environmental Science.

VII Inter-American Meeting on Foot-and-
Mouth Disease and Zoonoses Control. Port-of-
Spain, Trinidad and Tobago, Apr. 1974. Pan
American Health Organization, Washington,
D.C., 1975. xvi, 168 pp. Paper, $2.50. Scientific
Publication No. 295.

Silicate Science. Vol. 6, Silicate Structures
and Dispersoid Systems. Wilhelm Eitel. Aca-
demic Press, New York, 1975. xviii, 820 pp.,
illus. $59.50.

Social Sciences and Humanities in Engineer-
ing Education. Papers from a seminar, Bucha-
rest, Sept. 1972. Unesco, Paris, 1974 (U.S. dis-
tributor, Unipub, New York). 126 pp. Paper,
$6.60. Studies in Engineering Education, 2.

Sociologues Allemands. Etudes de Cas en So-
ciologie Historique et Non-Historique avec le
Dictionnaire de I’Ethique Protestante et I’Esprit
du Capitalisme de Max Weber. Guy G. Ankerl.
La Baconniére, Boudry-Neuchitel, Switzerland,
1974. 316 pp. Sw. Fr. 33.

The Solid State. An Introduction to the Phys-
ics of Crystals for Students of Physics, Materi-
als Science, and Engineering. H. M. Rosenberg.
Clarendon (Oxford University Press), New
York, 1975. x, 236 pp., illus. Cloth, $21; paper,
$7.25. Oxford Physics Series.

Sound. R. W. B. Stephens, Ed. Halsted
(Wiley), New York, 1975. 854 pp., illus. $37.50.
International Dictionaries of Science and Tech-
nology.

The Soviet Union. Yesterday, Today, Tomor-
row. A Colloquy of American Long Timers in
Moscow. Proceedings of a conference, Miami,
Feb. 1975. Foy D. Kohler and Mose L. Harvey,
Eds. University of Miami Center for Advanced
International Studies, Washington, D.C., 1975.
xiv, 220 pp., illus. Cloth, $9.95; paper, $6.95.
Monographs in International Affairs.

The Student Africanist’s Handbook. A Guide
to Resources. Gerald W. Hartwig and William
M. O’Barr. Schenkman, Cambridge, Mass., and
Halstead (Wiley), New York, 1975. viii, 152 pp.
$5.95.

Study Abroad. International Scholarships. In-
ternational Courses. Unesco, Paris, ed. 20, 1974
(U.S. distributor, Unipub, New York). 524 pp.
Paper, $7.50.

Theory of Defects in Solids. Electronic Struc-
ture of Defects in Insulators and Semiconduc-
tors. A M. Stoneham. Clarendon (Oxford Uni-
versity Press), New York, 1975. xx, 956 pp.,
illus. $79.50. Monographs on the Physics and

1 Chemistry of Materials.

U.S. Investment in the Forest-Based Sector in
Latin America. Problems and Potentials. Hans
M. Gregersen and Arnoldo Contreras. Pub-
lished for Resources for the Future by Johns
Hopkins University Press, Baltimore, 1975. xiv,
114 pp. Paper, $4.50.

Voices from the Rapids. An Underwater
Search for Fur Trade Artifacts, 1960-73. Rob-
ert C. Wheeler, Walter A. Kenyon, Alan R.
Woolworth, and Doughlas A. Birk. Minnesota
Historical Society, St. Paul, 1975. xiv, 118 pp.,
illus. Paper, $6.50. Minnesota Historical Ar-
chaeology Series No. 3.

Water Management and Agricultural Devel-
opment. A Case Study of the Cuyo Region of
Argentina. Kenneth D. Frederick. Published for
Resources for the Future by Johns Hopkins
University Press, Baltimore, 1975. xvi, 188 pp.
$10.

Whereby We Thrive. A History of American
Farming, 1607-1972. John T. Schlebecker. Iowa
State University Press, Ames, 1975. x, 342 pp.,
illus. $12.95.

The world’s
most complete

High Voltage

Electrophoresis
System ...and it’s

SAFE, T0O!

SAVANT'S HIGH VOLTAGE

ELECTROPHORESIS ENCLOSURE
WITH TWO LUCITE TANKS.

A fully integrated ELECTRICAL and
FIRE PROTECTED chamber.

(] Fire Detection and CO2 Extinguishing System.

(] Audible Alarm and Remote Alert Signal.

(] Electrical Interlocks for Primary and
High Voltage Protection.

(] Ground Fault Detection and Circuit
Interruption.

("] Flow-Thru Ventilation for Vapor Disposal.

1 Cooling Water Flow Monitor and Visual
Indicator.

(] Unobstructed Visibility.

] Dimensions: 36” Wide x 39" Deep x 80" High.
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RESEARCH NEWS

(Continued from page 136)

RNA polymerase—the enzyme that copies

DNA into RNA when genes are tran-

scribed. This enzyme is composed of five

protein subunits: two copies of a, and one
- eachof 8, 8, and o.

About a year ago, Joel Kirschbaum of
the University of Geneva and his associ-
ates discovered that a phage carrying
genes from the neighborhood of 79 min-
utes carries genes for RNA polymerase
subunits 8 and §'. Subsequently, Jaskunas
and his colleagues found that this phage
also carries genes for several ribosome
proteins and genes for the three rRNA’s.
Since they found ribosome genes at 79
minutes, where initially RNA polymerase
genes were discovered, Jaskunas and his
associates thought it possible that they
might find RNA polymerase genes at 64
minutes, where initially ribosome genes
were known to be located. Accordingly,
they looked for and found the gene for
the o subunit on a phage carrying genes
from that site.

Jaskunas, Burgess, and Nomura report
that not only is the gene for the « sub-
unit of RNA polymerase near genes for
ribosome proteins but it is also regulated
along with some of those genes. They ob-
tained this result when they isolated a cer-
tain deletion mutant of a transducing
phage that carries genes for the « subunit
and three ribosome proteins, along with
other genes. In this mutant phage, the re-
gion of bacterial DNA (the promoter) that
appears to control the initiation of the
transcription of the « gene and these three
ribosome protein genes was missing; these
four bacterial genes were fused to, and
their transcription controlled by, the pro-
moter for phage genes. Genes controlled
by this phage promoter are only expressed
when bacteria infected by this phage con-
tain no phage repressor (a protein that
binds to the DNA and prevents tran-
scription of genes under the control of the
phage promoter). Jaskunas and his asso-
ciates showed that, when bacteria are in-
fected with this mutant phage, the ex-
pression of the genes for the « subunit and
the three ribosome proteins depends on the
presence or absence of the phage repressor.

The evidence that the « gene is regulated
along with ribosome protein genes in-
dicates that the synthesis of RNA polym-
erase, which functions in gene transcrip-
tion, may be coordinated along with the
synthesis of ribosomes, which function in
the translation of the genetic code. How-
ever, although the g and g’ genes are close
to ribosome genes at 79 minutes, it re-
mains uncertain whether these genes are
regulated with ribosome genes. In fact,
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" From
¥ fissue fo
homogenate
in 30
seconds!

For homogenization, disper-
sion, defibration and
emulsification, nothing
works quite like a Poly-
tron. Utilizing the Willems
“High Frequency Principle”’,
the Polytron combines ultra-
sonic energy with mechanical
shearing action to homogenize
virtually any type of tissue . . .
small organs, soft bones, muscle,
cartilage, even an entire mouse.
Because of its unique shear-
ing effect, the Polytron outperforms
any blender, mixer or similar homogenizer,
and requires only 30-60 seconds to do
what other instruments do in 15 minutes or
mare. This rapid action is an important advan-
tage when working with heat-sensitive
biological materials.

The Polytron system offers a wide
selection of models, generators and speeds to
provide ideal conditions for homogenization as
dictated by type of material, experimental
conditions and desired end result. For an
informative brochure, write: Polytron Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy
Boulevard, Rexdale (Toronto), Ont.

Brinkmann
Polytron’
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Proteinase K is
Available only from

EM Laboratories,Inc.

Rl

Proteinase K is useful in RNA, DNA isolation
and for serological purposes.

Proteinase K is chromatographically purified,
and lyophilized. Also available as a carrier-
bound enzyme.

Send for literature, specifications, applica-
tions and prices.
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Density Gradient
Chemicals for
Centrifugation

Suprapur™ chemicals with assayed purity lev-
els. Ideal for UV monitoring, separation and
electrophoresis. Free from RNase and DNase
activity.
Cesium acetate
Cesium bromide

Cesium sulfate
Rubidium bromide

Cesium chloride Rubidium chloride
Cesium formate Sucrose
Circle No. 347 on Readers’ Service Card

®
R

EM Reagents®
I EE—"
EM Laboratories, Inc.

associate of E. Merck, Darmstadt, Germany
500 Executive Boulevard., Elmsford, New York 10623
Telephone 914/592-4680
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Burgess points out that there is some evi-
dence that g and 8’ could be regulated dif-
ferently than « and that the amounts of 8
and 8’ in a cell could be the limiting factors
in determining the amount of RNA polym-
erase. As yet, the location of the gene for
the o subunit of RNA polymerase is not
known.

Since genes for the a, 8, and 8 sub-
units of RNA polymerase are all found
near ribosome genes, it is possible that the
gene for the ¢ subunit is also near ribo-
some genes. The genes located at 64 and
79 minutes account for only about 70 per-
cent of the ribosome protein genes in E.
coli. Thus ribosome genes must be located
elsewhere on E. coli DNA. At least one
gene for a ribosome protein is known to be
located at 84 minutes, and investigators
suspect other such genes may be located
between zero and 10 minutes. Near one of
these other sites of ribosome genes, the
gene for the ¢ subunit may be found. If
the ¢ gene is also near ribosome genes, the
possibility becomes more likely that the
synthesis of ribosomes, which function in
the translation of genetic messages, is co-
ordinated with the synthesis of RNA po-
lymerase, which functions in the tran-
scription of genetic messages.

In addition to genes for RNA polymer-
ase, other genes whose products are in-
volved in gene expression are clustered
with ribosome genes at 64 minutes and 79
minutes. Jaskunas, Burgess, Lindahl, and
Nomura find that the phage that carries
genes from 79 minutes, including genes for
the 8 and 8’ subunits of RNA polymerase
and several ribosome proteins and rRNA
genes, also carries a gene for a protein
(elongation factor EF-Tu) used to trans-
port transfer RNA (tRNA) molecules
carrying amino acids to their proper posi-
tions on ribosomes.

A phage that carries the « gene and
genes for 30 ribosome proteins located in
the neighborhood of 64 minutes also car-
ries another gene for EF-Tu and a gene for
a different elongation factor—EF-G—that
moves the ribosome along the mRNA as
the genetic message is translated. Al-
though it is not carried by this transducing
phage, a gene coding for another protein
used in gene expression—CRP—is also lo-
cated around 64 minutes. A few years ago,
Robert Perlman, Ira Pastan, and their
colleagues, then working together at the
National Cancer Institute, mapped the
position of the CRP gene at about 64
minutes. The CRP gene codes for a pro-
tein that binds 3',5'-adenosine monophos-
phate and is necessary for the initiation of
transcription of a wide variety of genes in
bacteria.

Besides providing new insight into the
possible coordinated control of RNA po-

lymerase and ribosome synthesis, the iden-
tification of genes clustered with ribosome
genes on transducing phages is leading to
other discoveries that may help explain the
molecular biology of protein synthesis. For
example, the discovery that there are two
genes for elongation factor EF-Tu—one at
64 minutes and the other at 79 minutes—is
thought to be significant because few genes
in bacteria are present more than once per
cell. Burgess speculates that the two genes,
generated by gene duplication, may have
diverged slightly and thus may not be iden-
tical, although they certainly code for very
similar proteins. At least three different
functions for EF-Tu have been proposed.
One function is to aid in protein synthesis.
A second is to serve as part of an enzyme
involved in the replication of a particular
virus. The third is to help stimulate the
synthesis of RNA polymerase. It is not
known whether all of these functions can
be carried out by each of the two EF-Tu’s
coded by the two genes.

Nomura and Jaskunas suggest another
hypothesis to explain why there are two
genes for EF-Tu. The gene clusters at 64
minutes and 79 minutes may be physically
close in E. coli cells because of the way the
DNA is folded. The two genes for EF-Tu
could be attached to each other to main-
tain this proximity and, possibly, keep the
two clusters of active genes in a position
where they can be easily transcribed.

Nomura and his associates, including E.
Lund and James Dahlberg, have also dis-
covered that a tRNA gene is located
among and transcribed along with rRNA
genes at 79 minutes. They speculate that
this tRNA may have some additional
function in the cell besides its usual role in
protein synthesis. For example, it could be
involved in the control of rRNA produc-
tion or ribosome assembly.

Although ribosome genes have been
studied for more than a decade, the recent
use of transducing phages to investigate
these genes has led to the first major ad-
vances in understanding how ribosome
genes are organized and controlled. And
since ribosome genes are adjacent to other
genes whose products are crucial to gene
expression, studies of ribosome genes may
help molecular biologists to understand
how the transcription and translation of
genetic messages are integrated.

—GINA Bari KoLATA
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