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NEW LIGHT ON
CRYO-ULTRAMICROTOMY

The LKB CryoKit opens up new fields for research
in biology and ultrastructural cytochemistry.

Cryo-ultramicrotomy totally or partially eliminates
all the preparative steps of treatment with
chemical fixatives, dehydration and plastic embed-
ding, which can introduce artefacts and distor-
tions into a biological system. Specimens are
stabilized in their “natural” state and can be

sectioned without further treatment.

Write for information about how you can enter the
field of cryo-ultramicrotomy, at low cost, with the
LKB CryoKit.

LK

Circle No. 2 on Readers’ Service Card

LKB Instruments Inc.

12221 Parklawn Drive, Rockville MD. 20852
11744 Wilshire Bivd. Los Angeles Calif. 30025
6600 West Irving Park Road, Chicago 1il. 60634
260 North Broadway, Hicksville N.Y. 11801




For the money,
you'll never buy a better

electron microscope
than the Corinth 275.

Ataround $31,500, the Corinth 275 doesn’'t come cheap.

But when you consider that it has more innovative
features than many electron microscopes costing thousands
more, we think you'll give it a careful appraisal.

Corinth 275 is an entirely new electron microscope de-
signed to meet the requirement for a simple, high-per-
formance instrument of compact design.

Developed primarily for the investigation of biological
problems, the Corinth 275 is the only $31,500 electron
microscope available with full specimen handling facilities.

It allows specimen f|lts of upto #=30° —with a guar-
anteed resolution of 7A at all angles.

And no other electron microscope in this price range of-
fers both a serial section and a multi-specimen holder.

Both specimen holders fit into the same stage without the
need for modification.

Specimen loading is the simplest yet devised for an elec-
tron microscope. The specimen holder fits loosely over
a guide peg in the specimen airtock, and when the airlock is
closed it is evacuated automatically.

The dominant feature of the instrument is an extremely
large viewing screen measuring 6 2 in. square (275 cm?)
and positioned at the correct height and angle for optimum
viewing by the operator. This viewing screen is ideal
for teaching and demonstration purposes.

Furthermore, there is a full double condensor lens so
specimens susceptible to damage by a high intensity
beam can be investigated and still provide a bright image
on the screen.

Circle No. 5 on Readers’ Service Card

The Corinth 275 takes up a minimum of floor space, and
offers modular solid-state circuitry to ensure trouble-free
operation—an essential requirement of an instrument de-
signed for heavy work loads.

With its high performance, unique viewing screen and
compact design, the Corinth 275 is the only instrument
in its class that offers many of the same facilities found in the
large ultimate*performance electron microscopes.

To learn more about the Corinth 275, just complete the
coupon below and mail it today.

AEl Scientific Apparatus Inc. |
500 Executive Boulevard
Elmsford, New York 10523 {

Dear AEI

Tell me more about the best COI'II"Ifh 275

electron microscope that sells for less.

Name

Title
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LETTERS
Still Specifications

Kenneth Hickman, Ian White, and
Egon Stark, in their article “A dis-
tilling system for purer water” (6 Apr.,
p. 15), make the important point that
purer distilled water is necessary for
scientific research and describe an
elegant methodology for obtaining
high-quality water. However, the solu-
tion is impractical for most of us
because we are not in a position to
construct or test such equipment.
Having worked on the design of high-
purity glass stills and other types of
water purification equipment for many
years, I would like to add a practical
postscript to the article by Hickman
et al.

An effective still cannot be con-
structed by simply linking a number
of stages together. A still is a system
in which many stages are inter-
dependent, and a great deal of em-
pirical testing and redesign lie between
the best theoretical concept and an
operating model. For example, a
seemingly minor detail, such as selecting

a vertical, rather than a horizontal,
orientation of boiler heater elements,
can dramatically alter the effectiveness
of a still (1).

From a practical standpoint, the
greatest potential for improving the
quality of water purification equipment
no longer lies with the inventor or
engineer, but with those leaders in the
scientific community who are contem-
plating means of specifying perform-
ance. Still specifications must reflect
the broad spectrum of still performance,
and they must permit duplication and
verification under controlled conditions,
or no amount of innovation will cut
through the current stagnation resulting
from an uninformed market. The
widely accepted “tap water” test is no
test at all, since tap water represents
such a hopelessly complex and variable
matrix that duplication of test con-
ditions is impossible, and specifications
cannot be challenged in a scientific
manner. The use of standards which
cannot be verified and the use of
vague expressions such as triple dis-
tilled, pyrogen-free, ultrapure, and so
forth has led to widespread product
misrepresentation.

Water purification equipment should
be tested with a set of binary solutions
made from carefully defined pure
water and containing sufficient solute
to swamp background effects. The
impurities should be selected so that
information is obtained about the
weaknesses as well as the strengths of
a given type of equipment, and they
should be amenable to convenient mea-
surement. Ideally, a broad set of tests
could be established which would also
permit comparison of the relative effi-
cacies of differing methods of water
purification, that is, deionization versus
distillation, or versus reverse osmosis. I
have applied this type of testing in a
comparison of six popular, commercial,
all-glass laboratory water stills, and
the results showed extraordinary, and
often unexpected, differences between
the designs (2). Obviously, this type
of testing may not always tell the
whole story, but it would represent a
first step.

The burden of developing meaning-
ful specifications lies with the scientific
community, not with the industrial
community. Industry has long been
aware that the profit margins for estab-




lishing pioneering standards in the
absence of consumer demand are slim.
Standards acceptable to an industry
are very likely to reflect an element of
“standards fixing.”

EricH L. GiBBS
Ultrascience, Inc.,
Evanston, Illinois 60201
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Gibbs’s letter treats two related sub-
jects: the alleged impracticality of our
prototype still and the present state of
the art of testing and appraising water
stills and the pr Jducts thereof. We con-
cur with m. st of his suggestions as

well as ot ars in the literature (/) for
improvin the latter but do not feel
compet-  to offer additions or correc-
tions.

Conce ~ng the prototype still, we
wrote i1, the last sentence of the caption
for our figure 4, “Our purpose has been
less to provide an engineered design of
commercial proportions than to demon-
strate the utility of a system for pro-

viding improved water” (italics added).
Our reasons for offering it in that state
of development were linked to our
interpretation of the applicable patent
regulations . . . that all information,
uses, products, processes, patents, and
other developments resulting from such
research developed by Government ex-
penditure will . . . be available to the
general public” (2).

One can scarcely quarrel with the ap-
plication of such a ruling to public
funds and the world’s chief operating
fluid. Unfortunately, the common good
is not always best served by this ar-
rangement. If proprietary rights may
not be acquired, there ensues little pro-
tection for a firm otherwise willing to
market an invention.

With this opinion in mind, we pur-
sued two interrelated themes: one, some
suggestions to manufacturers and in-
stallers of distilling equipment; the
other, the prototype still which a handy-
man-mechanic, “Admirable Crich-
ton” of many laboratories, could put
together from common bits and pieces
(that is how we made ours). Since
describing the still in Science, we have
added four thermal switches (3) which

allow the still to operate without at-
tention. This it has done for the past
6 months, with the specific resistance
of the product water hovering between
93 and 97 percent of the calculated
specific resistance of pure water. The
prototype still is thus eminently practi-
cal for any laboratory that cares to
put it together. The main purpose of
our article—to outline a methodology
for producing purer water—appears to
have been served, if we judge by the
letters and requests for reprints received
(from 16 countries and 31 American
states) in the past 2 months.

Now, for two further disclaimers;
in figure 12 of our article there are
four points, A, which lie above the
calculated curve for pure water. The
points, selected from the literature, are
to show how admittedly impure water
would compare with our results. We
have apologized to C. G. Malmberg
(4) for omitting mention that the
preparation of ultrapure water was not
the prime concern of his work.

The second disclaimer concerns a
recheck of sterility done in May 1973.
Bacterial contamination was found in
13 of 40 tubes of Trypticase soy broth
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inoculated with product water and in-
cubated at 37°C for 48 hours. Refer-
ence to the daily log showed that air
had entered on three occasions when
power failure (endemic) had shut
down the still, and, during one such
failure, a glassblowing adjustment had
been made. Although the still restarted
without aid upon restoration of cur-
rent, it is evident that a means for
instant in-process resterilization should
now be devised.

Perhaps the most important point, as
Gibbs observes, and our inquirers
have emphasized, is the worldwide need
for convenient sources of highest-quali-
ty water that has been exposed. Credit
for ventilating the matter remains with
M. S. Favero, L. A. Carson, W. W,
Bond, and N. J. Petersen (5).

KENNETH HICKMAN
WiLLiaM KAYSER
Distillation Research Laboratory,
Rochester Institute of Technology,
Rochester, New York 14614
EGON STARK
Department of Biology,
Rochester Institute of Technology,
Rochester 14623
IAN WHITE
Department of Chemical Engineering,
University of Pennsylvania,
Philadelphia 19174
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The Case of Nina Strokata

At the 1973 annual meetings of the
American Society for Microbiology,
held during the second week of May
in Miami Beach, Florida, hundreds of
American microbiologists signed a peti-
tion in defense of Nina Strokata, a
Ukrainian microbiologist who has been
sentenced to 4 years imprisonment be-
cause of her refusal to denounce her
husband, a writer. Among the signers
of the petition were university depart-
ment chairmen, heads of medical, in-
dustrial, and governmental laboratories,
university professors, clinicians, scien-
tists from various laboratories, and
students. Also among the signers were
scientists from Belgium, Canada,

France, Germany, India, Iran, Israel,
Pakistan, Portugal, and Sweden.

The petition was presented to the
Commission of Human Rights of the
United Nations on 17 May 1973. Ad-
dressed to the Honorable Kurt Wald-
heim, Secretary-General of the United
Nations, the petition describes the
plight of Nina Strokata and states

We microbiologists are compelled to
urge the government of the USSR, a
signatory of the Universal Declaration of
Human Rights, to review the case of Nina
Strokata immediately. We request that the
Soviet government allow the presence of
representatives of international microbiol-
ogists, journalists and the United Nations
at an open trial where Nina Strokata
would have a chance to defend herself
according to Articles 10 and 11 of the
Universal Declaration of Human Rights.

We urge, therefore, that the Commis-
sion of Human Rights of the United Na-
tions demand the implementation of these
rights in the case of Nina Strokata.

This petition was not sponsored by
any scientific or political organization,
but was initiated by a handful of micro-
biologists who were familiar with Nina
Strokata’s case. It may be of interest to
all scientists, not just to microbiologists,
that interpational cooperation among
scientific groups is a fact and entails
many aspects of their professional lives.

A. A. ZWARUN
7 Dell Court,
Baltimore, Maryland 21207

Postscript

B. Grzimek (Letters, 22 June, p.
1232) rightfuily condemns the crew of
R.V. Searcher for writing the ship’s
name on the rocks of Tagus Cove in
Galapagos National Park, but their ado-
lescent action is far from the only ex-
ample of a scientific expedition’s failure
to respect the beauty and wildness of
these islands. Scientists, although seem-
ingly in the best position to recognize
the importance and vulnerability of the
Galdpagos Islands, have often set a
poor example of behavior there. Grzi-
mek does not point out, however, that
the Searcher sank to the bottom of the
sea (with no loss of life) shortly after
leaving her graffiti at Tagus Cove. Ves-
sels bound for Galdpagos in the future
are invited to draw a moral from this
tale.

ToM SIMKIN
Charles Darwin Foundation for the
Galdpagos Islands and Department of
Mineral Sciences, Smithsonian
Institution, Washington, D.C. 20560
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Psychophysical Literature

Reports and articles issued by the
Harvard Psycho-Acoustic Laboratory
and Laboratory of Psychophysics are
available on request as supplies permit.
Preference will be given to foreign
laboratories and libraries.

GERALDINE STEVENS
Room 984, 33 Kirkland Street,
Cambridge, Massachusetts 02138

The University and R & D

The article by John D. McCrone
and Margery E. Hoppin discussing re-
search contract solicitation by the fed-
eral government (9 Mar., p. 975) sug-
gests, although it does not mention, a
question that is of profound impor-
tance in these times of research-sup-
port evaluation: What is the proper
role of the university in publicly sup-
ported research?

The traditional role of the university
as source of fundamental new knowl-
edge, growing from its responsibility
for storing and diffusing existing
knowledge, seems unassailable. I ques-
tion, however, the unlimited extrapola-
tion of this role to the application of
existing knowledge through applied re-
search and development (R & D).

McCrone and Hoppin competently
discuss the fact that present practice in
applied research support displays a con-
tinuing trend toward more dependence
on contracts (which by definition re-
quire explicitly stated performance)
and less dependence on grants (which
make performance requirements im-
plicit). I cannot quarrel with this trend;
it increases both the objectivity with
which researchers and institutions are
chosen by funding organizations and
the probability that useful results will
be produced.

My quarrel is with the changing
nature of the institutions themselves,
with the growing emphasis upon the ac-
quisition of services “business” rather
than upon the acquisition of knowl-
edge, upon services to “customers”
rather than to humanity.

This change apparently assumed seri-
ous proportions during and after World
War II, when the federal government
determined that new information, meth-
ods, and devices were needed and cor-
rectly concluded that (with few excep-
tions) only institutions of higher learn-
ing had the intellectual resources to
provide applied research and develop-

27 JULY 1973

ment services that were organized and
disciplined.

During the last three decades, com-
petent R & D organizations have de-
veloped in the private enterprise sector.
Thus one basic and valid motivation for
seeking R & D services from universities
has vanished. During the same period,
however, many universities have
spawned “office of research” (O/R)
subsidiaries which compete with R & D
vendors and which do not resemble at
all the popular image of the university
research team as a group of scholars
earnestly probing at the boundaries of
human knowledge.

A typical O/R group consists mainly
of ad hoc employees hired for, and
only for, the purpose of working on
contract R & D activities, usually under
the titular supervision (rather than,
alas, under the intellectual leadership)
of a member of the faculty. Some
faculty members may work on the
“project,” usually on a part-time basis,
and seldom with any real intellectual
involvement in terms of their academic
department responsibilities.

Should the universities be in the
marketing business, retailing services
in competition with privately financed
vendors of comparable services? As an
officer of such a vendor, I have found
universities to be among the most ag-
gressive competitors for the acquisition
of R & D contracts. As a consultant to
government agencies taking part in the
evaluation of R & D organizations and
their work, I have found that an ad
hoc university O/R group is sometimes
inferior in performance, and not neces-
sarily lower in cost, in comparison with
its commercial competitors.

The well-known financial squeeze of
a few years ago placed many educa-
tional institutions in serious straits. In
some cases the financial pressure was
generated by the need to support
academic overhead organizations which
were overexpanded during the frenetic
1960’s.

It is not evident that a proper an-
swer is to support universities from the
sale of applied R &D services per-
formed by either faculty members or
nonfaculty. In particular, the notion
that universities must find ways to sup-
port ad hoc extra-academic business
organizations, some of which may well
have completed their proper missions,
seems not worthy of public support.

HERBERT S. BRIGHT
Computation Planning, Inc.,
7840 Aberdeen Road,
Washington, D.C. 20014
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Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
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on which a consensus has been reached. Accord-
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SCIENCE

An Era of Global Scarcity

Not so many years ago, the United States was embarrassed by surplus
food, exported petroleum, enjoyed leadership in mass production, and
took pride in the expression, “sound as a dollar.” A comfortable era has
passed. Indeed, it would be all too easy to lose perspective and to panic.
That would be foolish. Many of the current troubles will seem less
worrisome before the year is out. Moreover, in having problems we are
not alone.

If we extrapolate present trends, we can see that most lands are
more likely candidates for turmoil and extreme misery than are we. The
peoples of the world are demanding more food, more energy, more raw
materials, and more goods. We have entered an era of scarcity.

The United States is remarkably blessed in a number of fundamental
ways. It has great human and material resources. Our people are well
educated, energetic, and disciplined. They respond to movements that are
in the long-term interest of society—population control, environmental
protection, and conservation. Few nations, if any, enjoy as good a long-
term potential for production of food, energy, and raw materials. In the
light of our present population and current rates of reproduction, the
situation compared to that of most countries is excellent.

The advanced countries are vulnerable in one or more respects. For
example, Japan has been enjoying a great boom. However, Japan must
import food, fossil fuels, and raw materials. The sudden ban on ship-
ments of soybeans from the United States is a tiny foretaste of what
Japan is likely to face in the future.

But the coming problems of scarcities in the advanced countries are
small in comparison to those in store for some of the lesser-developed
countries. Most are without adequate potential for production of food,
energy, or a variety of raw materials; they lack sufficient scientists and
engineers and have not acted decisively to control population growth.

A country of particular interest is Mexico. There was born the Green
Revolution. Over the course of 25 years, grain production doubled. But
at the same time, the population also doubled. Last year, Mexico
imported substantial amounts of feed grain. The country has considerable
mineral resources, but its energy reserves are small. Currently it is im-
porting oil, and its coal seams are few, thin, and deep. What about the
human resources? The visitor to Mexico seeking answers to that question
is likely to depart puzzled. The Mexicans clearly have the capacity for
excellence. We have nothing that approaches their anthropological muse-
um. Other aspects of Mexico City—for example, the metro—compare
favorably with those of cities in advanced countries. The streets are
clean and safe; the populace is alert and energetic. An observer, however,
cannot escape the impact of two aspects of unchecked growth—babies
and automobiles. During the past year the Mexican government has
quietly begun to open birth control clinics. The effects, if any, are not
evident. If something is not done quickly about automobile parking and
traffic, Mexico City will come honking to a standstill.

The city is only a minor part of the country. Within a few kilometers
of the city, the population lives under conditions much like those of
100 years ago, with a disregard for sanitation, but with Coca Cola
signs and transistor radios everywhere.

Much of the world is aware of our standard of living and of our
gadgets. They yearn for both, while the population explosion continues.
We are soon going to witness dramatic and miserable confrontations of
aspirations, expectations, and limitations,.—PHiLiP H. ABELSON



How to
measure
depth,
height or
thickness
with
Gaertner
optical
instruments.

—in the lab
or shop

—in plhysics,
metro f
biomegi?;l
engineering,
vision,
psychology...
you name it.

Manufacturers
ot metric
instrumentation
since 1896

GAERTNER®

GAERTNER SCIENTIFIC
CORPORATION

1218 Wrightwood Ave.,
Chicago, Hl. 60614
Phone: (312) 281-5335
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Measuring Depth?

Depth Measuring
Microscopes

Simple to use for precision
depth measuring, without
special training. Non-
destructive, requiring no
contact with the object.
Incorporates two important
features: 1) high magnifica-
tion (for a short depth of
field that lets you precisely
““zero in” on the points of
interest on the object being
measured —the top and
bottom of a hole, for
example, —and 2) a means
of determining the position
of the draw tube relative
to the object. Changes in
position as the microscope
is focused on one point and
then another are “translated”
into measurement readings
in several ways:

Methods of measurement.
The draw tube scale is
the simplest. The scale is
engraved on the draw tube,
with a vernier attached to
the microscope body. It
reads to 0.005", or 0.1mm.
For some applications you
might prefer a dial gage,
actuated by a contact linked
with the draw tube, and
reading to about 0.0001".
For greater range and
accuracy, you can have
your microscope mounted
in a micrometer slide with
its axis parallel to the slide’s
precision micrometer screw.
Gaertner offers a variety of
micrometer slides to solve
many measuring problems,
plus an extensive selection
of accessories for special
needs. One example: A
Parfocal llluminator, par-
ticularly useful where the
surface to be focused is
difficult to “zero in” on
because of roughness.

Applications. Depth
measuring microscopes are
most effectively used where
accuracy in the general
range of 0.005" to 0.0001"
is required. Typical applica-
tions include measurements
of hole depth, depth of
slots, coating thickness,
thickness of transparent
materials, thickness of TV
tube faces, and etching
depth. With a parfocal
illuminator, microscopes
are ideal for measuring the
radii of curvature of lens
surfaces and other spherical
reflecting objects.

For complete information
on Gaertner Measuring
Microscopes and accessories,
write for Bulletin 161-72.8

Need finer unit
measurements?

Microinterferometer

Gaertner also makes a
Microinterferometer for
highly precise, non-
contacting measuring of
surface configuration and
thickness of coatings and
deposits. This instrument
is simﬁle to operate. It
uses the principle of inter-

ference of light to optically
measure in terms of the
wavelength of light—
measurements to about
1/5th of a wavelength or

2 millionths of an inch.
Ask for Bulletin 209-73. 1

F

Ellipsometers

For measurement of ultra-
thin films or study of
surface phenomena requir-
ing even smaller unit
measurements, or for many
chemical, biological and
biomedical research studies,
you'll find a Gaertner
Ellipsometer does the job.

It uses plane polarized light
to achieve readings to a
few angstroms. Ask for
Bulletin 203-73.0

How to measure
vertical distances or
displacements. . .
remotely, precisely,
without contact.

Cathetometers

You can measure the
height of objects not
accessible to measurement
by other means, with a

cathetometer. Measure
things you can't touch,

like the height of liquids

in a tube. Or the deflection
of a quartz spring. Or the
vertical extension of ma-
terial under stress—all
without physical contact.

A cathetometer consists
of a viewing scope (hori-
zontal) mounted on a
carriage which moves on
an accurate vertical guide.
Gaertner cathetometers are
offered in a variety of
designs with modifications
to solve all kinds of difficult
vertical measurement
problems. The conventional
design has a one meter
(40") scale with vernier
reading to 0.01mm (0.001").
You can focus on objects
from 12" to infinity, or
shorter distances by sub-
stituting a microscope
objective.

Versatility. If you wish,
we'll provide a small laser

_in place of the scope, to

project a spot precisely at
a predetermined level on a
large or irregular object
such as an automobile body.
If you want an optical level
reader for more precise
leveling, we have it. Or you
might want to order your
cathetometer with an align-
ment telescope. And if you
want your cathetometer with
two scopes, carriages, and
verniers, they’re available
too. Write for Bulletins
162-73 and 162-66A.0

-

Alignment
. Telemicroscopes.

Gaertner also offers
alignment telemicroscopes
which, when used with
precision height gages,
provide a means of measur-
ing heights without me-
chanical scriber blade; or
for accurately checking
alignment of points, aper-
tures, etc., along an axis.
Write for Bulletin 161-73F2.1

Information.

We'll be pleased to send
specifications and literature
on any Gaertner optical
measuring instrument of
interest to you. Or just
ask for our recommendation
for an instrument designed
specifically to solve your
precision measuring problem.



AT LAST:

A social sciences reference tool
that’s easy to use, highly current,
and multidisciplinary too!

Beginning in 1973 it will be
a lot easier to search the
social sciences journal
literature if your library
has the new Social
Sciences Citation Index™
(SSCI™).

SSC/ will offer an
integrated search system
designed to overcome the
ambiguous terminology
and wide scatter of related
articles that used to make
social science searches so
difficult. It will take
advantage of two powerful
retrieval methods:
Citation Indexing—which
utilizes the fact that an
article’s reference

~ citations to earlier
publications are excellent
indicators of the subject of
the article, and
Permuterm® Indexing—a

that pairs every significant
word in an article’s title
with every other word in
that title to produce
extremely specific, two-
level indexing entries.

With SSC/, all you'll need
to start a search on any
subject is the name of a
key author in the field of
interest or any English
word that is descriptive of
the subject. There’s no
need to master specialized

search vocabularies or
complex classification
schemes.

With SSC/ you won’t have
to use a half-dozen
discipline-oriented indexes
to assure comprehensive
searches. A single look-up
lets you search the entire
output of over 1,000
journals from all the fields
relevant to the social
sciences including
anthropology, community
health, demography,
economics, educational
research, ethnic group

studies, geography,
history, law, linguistics,
management, marketing,
political science,
psychiatry, psychology,
sociology, statistics, and
urban planning and
development.

And because SSC/ will be
computer-produced, it will
be the most current index
of its size. That means
you’ll find new articles
while they’re still new.

Send the coupon for
more information.

29-335

Please send me
more information
on your new

SOCIAL
SCIENCES
CITATION
INDEX™.

NAME
POSITION

CITY.

STATE ZIP

=2 =®
D@D Institute for Scientific Information

LIBRARY
ADDRESS

325 Chestnut ‘Street, Philadelphia, Pa. 19106, USA
Tel: (215) 923-3300 Cable: SCINFO, Telex: 84-5305
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Here's the new
Bausch & Lomb

Spectronic 4004

See for yourself
the degree of precision
now available inan
automated analysis system.

Start with the Bausch & Lomb Spectronic 100 Spectrophotometer.
Note first the four-place digital readout of three modes: linear
Transmittance and Absorbance, plus Concentration. The
wavelength range extends from 335 nm to 925 nm. This range is
uninterrupted because our photo detection system utilizes two
automatically interchanged phototubes. The 8nm bandpass assures
you of exceptional resolution in a large number of applications.
And you are assured of less than 0.2% drift in a day. You also will
get unprecedented versatility in measurement because we offer
interchangeable single, multiple and micro flow-thru sample
compartments. It also has a computer interface capability and
provision for a variety of recording or printout devices—analog or
digital. This kind of precision and accuracy is just the beginning
in our total system.




Automation where you need it

Pipetting with the 400-4 is a pushbutton operation.
Reagents and substrates are added automatically.
Prepared samples are mixed automatically. They are
incubated at the time interval you set, analyzed for the
length of time you choose—again, automatically.
Final data, for up to 360 samples per hour, is printed out
with complete sample identification, automatically.

Total temperature regulation

Because you require maximum linearity in kinetic
studies, we have provided for temperature control
throughout the entire operation. This applies from the
start of incubation all the way through to the point

of analysis. Also, this system gives you a wider range
of temperature control than you will find in any

other system.

Unmatched flexibility

There are many important options already built in.

You can do colorimetric studies or kinetic studies, either
manually or automatically. You have a wide choice in
reagents, including making your own from bulk
chemicals. You select precisely the lag time that is
critical to your method—from a range of 8 seconds to

45 minutes. And when you use the system as shown you
get direct readings in Transmittance, Absorbance or
Concentration—with both the digital readout and

a tape printout.

Other important benefits

Cross contamination is never a problem. The hand probe
is purged by reagent flow-thru following each sample
aspiration. And an exclusive vacuum scrubber cleans

the dipper tube after each sample aspiration.

The glassware you will use, for the most is standard—
the kind you either already have on hand or can get
readily. This keeps costs down and eliminates concern
over availability.

Over 4 years ago we exhibited the first engineering
model of the 400-4. We listened and evaluated
comments and suggestions from people who used all
the components together, as a system. Then we
incorporated all the constructive ideas into an updated
system. This in turn was put to the test in actual use
for over 2 years. The results of such rigorous field testing
are very excellent. All the components that go into
the system work together, flawlessly. They were
designed to be a total system and that is what they are.
And we now can assure you of reliability that you
can completely depend on.

We have a number of methods already available,
and have more on the way.

Choice for you

You can start off with the Spectronic 100 Spectropho-
tometer and do a substantial amount of highly accurate
work. Then when you are ready you can easily add on in
order to achieve the degree of automation you require.
You can add the Data Processor, Automatic Sampler,
and Diluter/Pipetter—one at a time, or in combination.
When you have all four, you have the complete

system, the precision 400-4, from Bausch & Lomb.

See your dealer for full information,

EUROPEAN HEADQUARTERS

Bausch & Lomb GmbH
Analytical Systems Division
Munchner Strasse 72

8043 Unterfohring, Germany

The people who sell more spectrophotometers
than any other manufacturer.
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new
absorbance

monitor ' |

The 1SCO Model UA-5 absorb-
ance monitor gives you the high sen-
sitivity, stability, and response speed
required for high speed, high pres-
sure chromatography — plus the wide
absorbance ranges and specialized
flow cells required for conventional

chromatography, density gradient
fractionation, electrofocusing, and
gel scanning. Stationary cuvettes al-
low recording of enzyme and other
reactions.

High sensitivity. 8 full scale ab-
sorbance ranges from .01 to 2.0A,
plus %T. 13 wavelengths include
254 and 280nm supplied in the basic
instrument; 310nm, 340nm, and 9
other wavelengths to 660nm are
available at low cost. Options in-
clude a built-in 10cm recorder, a
Peak Separator to automatically de-
posit different absorbance peaks into
different tubes, and a multiplexer-
expander which allows monitoring
of two separate columns or one col-
umn at any two wavelengths. Auto-
matic 4X scale expansion prevents
oversized peaks from going off scale.

The current ISCO catalog de-
scribes the Model UA-5 as well as
ISCO fraction collectors, metering
and gradient pumps, and additional
instruments for chromatography and
other scientific research. Your copy

e

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 434-0231
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Prostaglandins

The prostaglandins (PG’s) are a
family of lipid acids, originally dis-
covered in semen and seminal vesicles;
they have since been shown to be as-
sociated with most mammalian tissues.
Their physiological roles are not yet
clearly defined, but it seems unlikely
that they are hormones in the classical
sense. Instead, they may be “local hor-
mones,” formed within tissues in re-
sponse to some stimulus; they then exert
their effects locally. Their potency and
activity in many apparently unrelated
biological systems, coupled with ready
availability in research quantities, has
resulted in much new information about
these agents.

Schering AG, Berlin, sponsored an
international conference on the pros-
taglandins in Vienna on 24 to 28 Sep-
tember 1972. Except for reports of
analytical methods, the conference em-
phasized the biological and clinical
aspects of the prostaglandins. Among
nearly a hundred scheduled presenta-
tions and three round-table discussions,
nearly every facet of the known activi-
ties of prostaglandins was considered.

Analytical methods suitable for de-
termining prostaglandin in plasma or
tissue must be sufficiently sensitive to
detect a few nanograms, Until recently,
only biological assays in which iso-
lated smooth muscle was used were suf-
ficiently sensitive. For some of the natu-
ral prostaglandins there are now radio-
immunoassays and a chemical mass
spectrometric method. Because of their
simplicity, radioimmune methods are
most suitable for general use, but are
limited by specificity of the antibodies.
The antibodies against PGF,, are the
most specific. The chemical method is
specific but complex, requiring com-
bined vapor phase chromatography and
mass spectrometry, with the use of
deuterated prostaglandins as internal
standards and multiple-scanning tech-
niques coupled with on-line computer
control. Its greatest utility will proba-
bly be to check other analytical meth-
ods.

It was pointed out that the concen-
tration of natural prostaglandins in
plasma may not always be the most
relevant value. Prostaglandins formed
in ‘tissues may be converted to a 15-
keto metabolite before reaching the
bloodstream. Indeed, amounts of this
metabolite in the blood are much higher
than those of the parent prostaglandin.

Both mass spectrometric and radioim-
munoassays for 15-keto PGF,, were
described.

Until the recent discovery of PGA,
esters in the sea whip (Plexaura homo-
malla), prostaglandins have been re-
ported only in association with verte-
brates. A number of insects and marine
invertebrates were surveyed for biosyn-
thetic potential. The gills of carp and
lobster were especially active in con-
verting precursor unsaturated fatty acids
to prostaglandins. If we assume that
these enzymes function to form prosta-
glandins in the living animal, these
findings suggest not only that prosta-
glandins may play a role in salt and
water transport (as has been suggested
for the mammalian kidney) but also
that prostaglandins may have some
fundamental physiological roles through-
out the animal kingdom.

After ovulation, the corpus luteum
forms in the ovary and produces the
hormone progesterone. If the ovum is
not fertilized, the corpus luteum then
degenerates and another reproductive
cycle follows.

There is much evidence that degen-
eration of the corpus luteum is brought
about by a luteolytic factor produced
in the uterus. Because PGF,, is a
powerful luteolytic agent in rodents, it
has been postulated that it may be
“the” luteolysin. Proof of such a role,
among other things, demands demon-
stration of production in the uterus, in
quantities sufficient to induce luteolysis
(and a concomitant fall in progeste-
rone), and also that production be
temporally related to luteolysis. In
sheep and some rodents, such a role
now seems well established. However,
in the human the evidence is conflict-
ing. During the menstrual cycle, luteo-
lytic activity may be evident only at
certain times, and in any event is not so
obvious as in sheep and rodents. Dur-
ing early pregnancy, progesterone from
the corpus luteum is required to main-
tain pregnancy, but this sustained
progesterone production continues only
so long as pregnancy continues. A
prostaglandin-induced fall in proges-
terone at this time may not necessarily
be luteolysis, but may only reflect pla-
cental damage secondary to direct
stimulant actions of prostaglandin on
the uterine muscle.

Prostaglandins E, and F,, have been
tried for termination of pregnancy from
postcoital contraception to induction of
labor at term. With respect to inducing
abortion, the majority opinion was that
PGE, or PGF,, would have advantages

SCTENCE, VOL. 181



over standard methods during the sec-
ond trimester. Suction curettage is, at
present, the favored method during the
first trimester. Those investigators who
had used both PGE, and PGF,,
thought that there were fewer side ef-
fects (vomiting and diarrhea) with
PGE,. However, if the prostaglandin
were administered directly into the
uterus, either into the amniotic fluid or
into the space between the uterine wall
and the fetal membranes, side effects
could be reduced. Indeed, incidence of
side effects parallels concentrations of
prostaglandins in the blood. Simul-
taneous administration of PGE, or
PGF., with oxytocin resulted in more
than an additive response, enabling the
usual abortifacient dose of prostaglandin
to be reduced to about 20 percent and
also avoiding side effects.

One of the problems attending suc-
tion curettage is adequate dilatation of
the cervix. Preliminary studies indicated
that dilatation was facilitated by ad-
ministration of prostaglandin the day
before. Suction curettage could then
be performed easily as late as the 11th
to 12th week of pregnancy. Whether
this facilitation is due to relaxation of
cervical muscle (as observed in vitro)
or to contraction of the body of the
uterus is not clear.

A promising improvement in pros-
taglandin-induced abortions lies in
intra-amniotic injection of an analog.
With the natural prostaglandins, multi-
ple injections during several hours are
usually necessary. The human placenta
is" especially rich in a prostaglandin-
metabolizing enzyme, prostaglandin 15-
hydroxy dehydrogenase. The (15§)-15-
methyl- analogs of PGF,, or PGE,
methyl ester have, at carbon-15, a
methyl group in addition to a hydroxyl.
These analogs have been reporied not
to be substrates for the dehydrogenase
enzyme. When such an analog was in-
jected into the amniotic fluid, abortion
time was shortened, and usually only a
single injection was needed. The side
effects were no more than those with
the natural pros'aglandins.

The parenteral administration of
PGE,, PGE,, or PGA, inhibits gastric
secretion in man, dogs, and rats. This
inhibition seems to be on the secretory
process itself, and seems not to be due
to secondary changes in gastric blood
flow. In dogs, two synthetic prostaglan-
dins,  (155)-15-methyl-PGE, methyl
ester and 16,16-dimethyl-PGE, methyl
ester, were' found to be many times
more potent and longer acting than
natural PGE,. Furthermore, the latter
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Sources for
nuclear

Instrument
calibration

All nuclear counting systems and most radio-
analytical procedures require the use of calibrated
reference sources to determine the efficiency of
sample preparation, the absolute counting effi-
ciency of the detection system, or to provide a
convenient check on the proper performance of
the instruments.

In the current catalog New England Nuclear lists
over 100 reference sources of the most commonly
used radionuclides—alpha, beta, gamma, simu-
lated, electron, X-ray, and liquid scintillation;
calibrated and uncalibrated; in rod, disc, and vial
form. Each calibrated reference source is accom-
panied by a Certificate of Radioactivity Calibration
which describes the method of fabrication and the
method of assay and lists an analysis of the errors
associated with the calibration measurement.

Orders for custom reference sources of other
radionuclides are welcomed—we can supply
sources of over 100 different radionuclides. Send
for our free catalog.

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Telephone (617) 426-7311 Telex: 094-6582
Canada: NEN Canada Ltd, Dorval, Quebec. Tel: (514) 636-4971

Europe: NEN Chemicals GmbH, D6072 Dreieichenhain,
Siemensstrasse 1, Germany. Tel: Langen (06103) 8353
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PARR®
CELL DISRUPTION BOMB

For Rapid
Cell and T

Extractions [

With samples held ugg
gen blanket, rapid df
a reliable PARR® baghb offers the ideal
way to release the Wontents of cells,
tissues and micro-organisms without
heating, without ionization and without
high mechanical stress. Either large or
small samples can be treated easily with
the action varied to produce either par-
tial rupture or complete homogeniza-
tion by simply adjusting the nitrogen
pressure,

Ask for Product Sheet 4635 describing
this convenient extraction method.

sue

er an inert nitro-

' PARR INSTRUMENT COMPANY
211 Fifty-Third St. Moline, 1ll. 61265
Telephone (309) 762-7716
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SCIENCE and the Evolution
of PUBLIC POLICY

Edited by JAMES A. SHANNON

A provocative book based on twelve lectures delivered at The
Rockefeller University by an eminent group of scholars who
address themselves to crucial problems affecting science and
public policy today. The authors and questions discussed are:

THE PurPose AND UTILITY OF SCIENCE []
Caryl P. Haskins, William D. McElroy

DEVELOPMENT AND GoaLs [ ] Harold Himsworth, Robert S.
Morison

THe UNiversitY [] Walter A. Rosenblith, Ivan L. Bennett, Jr.

THE FEDERAL SUPPORT OF ScIENCE [] Harvey Broéks, Henry W.
Riecken, Joseph S. Murtaugh, Patrick E. Haggerty

SupporT oF SciENCE [} Edward E. David, Jr., Gerard Piel
288 pages 17 illus. $11. cloth (postage extra)

$10. complete if check is with order

} Order from THE ROCKEFELLER UNIVERSITY PRESS
1230 York Avenue, New York, N.Y. 10021
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analog was orally effective in dogs. An
unscheduled presentation confirmed that
the (155)-15-methyl-PGE, methyl ester
was orally effective in man. All pros-
taglandins thus far described from ver-
tebrate sources have an asymmetric
carbon atom at position 15 at which
there is a hydroxyl group with the §
configuration (sometimes, less accu-
rately, described as “alpha”). Among
many other naturally occurring optically
active compounds, the so-called un-
natural isomers often have much less
biological activity. Such was the case
with the depressor activity of (15R)-
PGA.,, isolated from certain strains of
the sea whip. It was, therefore, very sur-
prising to learn that (15R)-15-methyl-
PGE., methyl ester was also an orally
effective gastric antisecretory agent in
man. The (15S) isomer was more
potent, but was associated with vomiting
and diarrhea. However, at larger but
fully effective doses the (15R) isomer
was without side effects. These data
suggest that the gastric antisecretory
action of prostaglandins may now have
practical application.

Several years ago the principal acute
vasodepressor lipid from the medullary
portion of the kidney was identified as
PGE.. An antihypertensive role of the
kidney, which seems to be associated
with the renal medulla, has also been
proposed for many years. Since PGE,
is not only a vasodepressor substance
but also has potent natriuretic and di-
uretic actions, a physiological role for
renal prostaglandins has been postu-
lated. Evidence in favor of this hy-
pothesis continues to accumulate.

A pure culture of rabbit renal medul-
lary interstitial cells synthesized pros-
taglandins. This culture was obtained
free from fibroblast contamination by a
novel method. Medullary tissue from
one kidney was first grown as an auto-
transplant in the donor rabbit and then
used later to establish the cultured cell
line.

Histochemical techniques localized
prostaglandin synthetase activity in the
renal medulla of several rodents, mainly
along the collecting ducts and papillae.
Prostaglandins E,, E,, and F., were
found in human urine, but it is not
clear whether these were derived di-
rectly from the blood or from bio-
synthetic processes in the kidney.

An active vasodilator role for renal
PGE, was suggested by studies on renal
autoregulation. In such studies, blood
pressure and flow to a dog kidney is
controlled. If the pressure of the blood
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is reduced, the flow at first diminishes,
but then recovers spontaneously toward
the initial value by dilatation of the
blood vessels in the kidney. In parallel
with this autoregulatory dilatation, a
PGE,-like vasodilator appeared in the
renal venous blood. Both autoregula-
tion and the appearance of PGE, were
blocked by indomethacin, an inhibitor
of prostaglandin synthesis.

Prostaglandins of the A series are
A0, 1l prostaglandins formed by de-
hydration .of E series prostaglandins.
Prostaglandin A, has relatively little
smooth muscle stimulating activity, and
so would not be detected by the usual
biological assay methods used for pros-
taglandins. This fact may explain why
little has been published concerning the
presence and possible physiological roles
of this prostaglandin. Published studies
have primarily dealt with the renal and
overall cardiovascular actions of PGA,,
which, at least superficially, resemble
PGE, and PGE,. Evidence for a physio-
logical role independent of the kidney
was presented. Subdepressor infusions
of PGA, in man strikingly increased
plasma aldosterone, a salt-retaining
steroid hormone from the adrenal cor-
tex. This effect was independent of
changes in renin, adrenocorticotropic
hormone, or serum electrolytes. Support
for the concept that PGA,-controlled
secretion of aldosterone came in a
participant’s comment that a radio-
immunoassay has now been developed
and that, in rats and in human volun-
teers, a low-sodium diet increased and
high-sodium diet decreased the con-
centrations of PGA, in the plasma.

Convincing evidence that prostaglan-
dins may be one of several mediators
of the inflammatory response has been
reported, and it has been proposed that
nonsteroidal anti-inflammatory agents
(for example, aspirin and indomethacin)
owe their activity to inhibition of pros-
taglandin synthetase. This conference
added evidence that prostaglandins were
associated with the writhing reaction in
mice following interperitoneal injection
of irritants, were present in the aqueous
humor of rabbit experimental uveitis,
and were formed by the skin after
scalding injury. In contrast, anti-inflam-
matory actions have also been attributed
to prostaglandins. Subcutaneous treat-
ment twice daily of rats with PGE,,
PGE,, PGA,, and PGF,, inhibited
adjuvant-induced arthritis.

JAMEs R. WEEKs

Upjohn Company,
Kalamazoo. Michigan 49002
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What's a Our engineers would respond:
® “A patented feature providing a by-
DUDSEAL ? pass at the seal between rotor and
d -—p= = 1 stator to carry the last increment of
u OOSe<9) air, which may escape the outlet

port, back to the exhaust side, elimi-
nating the possibility of its reentry
into the intake side and thus in-
creasing pumping efficiency.”

But knowledgeable DuoSEAL
users would say: “It’s the best
known, most widely used line
of laboratory high vacuum
pumps because DUOSEALS are
efficient, durable, quiet, and
trouble-free.”

DvuoSEaL Vacuum Pumps.
There are 26 models to choose
from.

SARGENT-WELC
Sargent-Welch Scientific Company
7300 N. Linder Avenue

Skokie, Illinois 60076
(312) 677-0600

Anaheim/Birmingham/Chicago/Cincinnati/Cleveland/Dallas/Denver/Detroit
Springfield, N.J./Toronto/Montreal/Vancouver

Circle No. 80 on Readers’ Service Card

“Revco is. More

thana freezer...

TJts a System.

You get more than dependable ULTra-low®
temperature when you buy a Revco freezer.
We adapt the freezer to your particular use
through the proper accessories from our in-
ventory control systems. Let us show you how
Revco provides the total answer to your
ULTra-low® temperature needs. Available
in sizes from 1-1/2 to 25 cubic feet, including
the standard 6.5, 9, 12 and 17 cubic foot sizes,
in chest models and upright.
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1177 Memorial Drive _
West Columbia, S.C. 29169|| i
Tel. (803} 796-1700
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The world’s leader in ULTra-low® temperature equipment
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Another "‘First''!
Sigma is pleased to announce the availability of
a Tentative Reagent Kit for
The Determination of
PLASMA HEPARIN
Ask for Tentative Sigma Technical Bulletin No. 870

An interesting procedure based on the work of
Yin, et al.!, proposed for monitoring Plasma Heparin
concentrations

— during and following surgical procedures, e.g.,
cardiopulmonary by-pass.

—during the course of therapeutic Heparin ad-
ministration.

— following “'minidose’” Heparin prophylaxis of
post-operative Deep Vein Thrombosis.

Simple and Rapid: Less than 5 minutes required.

Highly Sensitive: Detects as little as 0.01 Unit (10-! ug)

Heparin per ml Plasma.

Unique Principle: Trace omounts of Heparin exert

an accelerating effect on the neutralization reaction

between Activated Factor X and its Plasma Inhibitor.!

After a 2 minute incubation, the Activated Factor X

neuvtralized is proportional to the Heparin concentration.

Ref.: 1. Yin, E. T., Wessler, S., and Butler, J. V.,
“‘Plasma Heparin: A Unique, Practical, Submicrogram-
sensitive Assay,’’ J. Lab. Clin. Med., 81, 299-310 {1973).

Still another "'First"" from Sigma:—
The Histochemical Demonstration of
NITRO BLUE TETRAZOLIUM (NBT)

REDUCTION in NEUTROPHILS
per Sigma Technical Bulletin No. 840.

ADia_gnostic Aid in Differentiating Bacterial-induced
Febrile Conditions, and/or Leucocytosis, from those
of non-Bacterial origin.

Also an aid in Detecting Metabolic Defects of the
Neutrophil (e.g., Chronic Granulomatous Disease.)
based on the work of Park, et al.t,
and Feigin, et al. 2.3,

1. Park, B. H., Fikrig, S. M. and Smithwick, E. M.,
“‘Infection and Nitroblue-Tetrazolium Reduction
by Neutrophils,”" Lancet, 2: 532 (1968).

2. Feigin, R. D., Shackelford, P. G., Choi, S. C.,
Flake, K. K., Franklin, F. A_, Jr. and Eisenberg,
C. S., "'Nitroblue Tetrazolium Dye Test as an
Aid in the Differential Diagnosis of Febrile
Disorders,'" J. Pediatrics, 78: 230 {1971).

3. Feigin, R. D., Shackelford, P. G. and Choi,
S. C., ‘''Prospective Use of the Nitroblue
Tetrazolium Dye Test in Febrile Disorders,
J. Pediatrics, 79: 943 (19_71].

Ask for Sigma Technical Bulletin No. 840, or order

Kit No. 840-W, up to 50 assays, $40.00

C.I.F. Destination Via Air to U.S. with exception of
Alaska and Hawaii.

F.O.B. St. Louis Via Air to Alaska, Hawaii, ond all
foreign countries.

NOTE: Both of the above procedures are new
ond experimental. They are offered to qualified
medical personnel who will evalucte the sig-
nificance of the results obtained.

%O The Research Laboratories of

EIEMACHEMlCAL COMPANY

division of SIGMA INTERNATIONAL, LTD.
P.O. BOX 14508 « SAINT LOUIS, MISSOURI 63178 U.S.A.

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed fthrough:

SIGMA LONDON Chem Co Lid
Telephone: 01549 3171 (Reverse Charges)

» Norbiton Station Yard, Kingston-upon-Thames, Surrey, KT2 78H, England
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Computer users:

When'’s the last time your computer told you
something really interesting?

Most computers just stand around spewing out a lot of numbers.
Make yours tell you what you want to know in easy-to-read charts,
graphs and plots.

With a TSP Plotting System you’ll never have to wade through a
pile of numbers again. wWhy TSP? Because we have

1. Fastest systems on the market—at least
3 times faster than anybody else.

2. Lowest cost—basic system is only $3300.
3. Most versatility—both On Line (10-30
CPS) and Off Line Systems available.

4. Most experience—we were the first in
the field.

Want proof? Just call or write for a free
demonstration in your office, lab or plant
and we’ll show you how much you need a
TSP Plotting System.

Spend a little time with us—you'll spend
a lot less time with your computer.

T P [core.

TIME SHARE PERIPHERALS CORPORATION
Miry Brook Rd., Danbury, CT 06810 (203) 743-7624
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A
perfect cocktail
every time!

SCINTILLATOR
SOLUTIONS

from
BURDICK & JACKSON
LABORATORIES

...refiably uniform
.= ‘Distilled-in-Glass” quality.

Ask for Data Sheet BJ-25b
#Distilied-In-Glass’ Solvents

BJ-21 Liquld Scintillation
Counting

BURDICK
& JACKSON
LABORATORIES. INC

MUSKEGON, MICHIGAN 49442 616 726-3171
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Microscope Culture Chamber

The Dvorak-Stotler controlled en-
vironment culture chamber is circular
in design with opposing ports. The
chamber components that media or
materials would touch are Teflon, stain-
less steel, glass, and a tin-silver alloy
solder. The distance between optical
surfaces does not exceed 1.2 mm and
the chamber is recessed into the stage
which renders the lower optical surface
flush with the top of the stage. The
device offers rapid and reproducible
alterations in chamber environment
and provides for referenced relocation
of areas of interest. The 170-um cover
glasses permit the use of high nu-
merical aperture objectives and they
may be removed cleanly for fixation
and staining of adherent cells. Nichol-
son Precision Instruments. Circle No.
124 on Readers’ Service Card.

Photometric Analyzer

Enzyme kinetics and reaction end
points may be studied with the ABA-
100 Bichromatic Analyzer. The dif-
ference in absorbance at two wave-
lengths is measured and the effects of
turbidity and interfering substances are
minimized. Reagent consumption is
reduced because of the system’s sen-
sitivity. A visual display indicates the
sample carousel revolution, the partic-
ular sample station, and the reading.
The operator may select either 30° or
37°C for the incubator and he may
select from five analysis times. The
system is complemented by the com-

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
appropriate number on the Readers’ Service Card
(see pages 306A and 370C) and placing it in the
mailbox. Postage is free.—RICHARD G. SOMMER

27 JULY 1973

\\E

pany’s A-Gent chemical reagents.
Abbott Laboratories, Scientific Prod-
ucts Division. Circle No. 123 on

Readers’ Service Card.

Heated Vacuum Desiccator

Vacutherm can accommodate up to
50 test tubes at a time. The 300-watt
heater has a solid-state proportional
regulator which maintains the tem-
perature of the bottom of the chamber
to within +1°C of any setting from
30° to 150°C. The desiccation cham-
ber is an aluminum cylinder 18 cm
high and 28 c¢m in diameter. There is
a domed Plexiglas lid with a greaseless
silicone rubber seal at the side wall of
the chamber and a greaseless non-
frictional vacuum valve at the center,
22 cm above the floor of the chamber.
Trace moisture may be removed from
samples or small quantities of liquid
may be rapidly evaporated in this
device. Zymel Corporation. Circle No.
122 on Readers’ Service Card.

Automatic Ranging Recorder

The Auto-Attenuator recorder (Fig.
1) eliminates manual switching of
ranges when the pen goes off scale.
An adjustment by the operator sets the

'be offered annually.

points, high and low, at which the
recorder will automatically shift to the
next higher or lower range. The
recorder covers 11 spans from 1 milli-
volt to 2 volts or from 10 millivolts
to 20 volts. A marker indicates the
number and direction of range shifts.
There are 24 chart speeds. Soltec Cor-
poration. Circle No. 121 on Readers’
Service Card.

Literature

Microchemical and Instrumental
Analysis is an 80-page manual that
covers the use of Millipore membrane
filters in a variety of techniques
including microscopy, spectroscopy,
autoradiography, and others. Millipore
Corporation. Circle No. 125 on
Readers’ Service Card.

EM Reagents: Classified Listings of
Laboratory Chemicals is a catalog of
laboratory chemicals. It is indexed in
12 sections, including analytical re-
agents, indicators, buffer solutions,
scintillation chemicals, and clinical
diagnostic reagents. EM Laboratories.
Circle No. 126 on Readers’ Service
Card.

Clinical Laboratory Reference will
It will cover
clinical products and instructions for
laboratory procedures. Litton Publica-
tions. Circle No. 127 on Readers’
Service Card.

Chemical Handbook gives structure,
molecular formula, molecular weight,
and important physical properties of
more than 1000 lipids, pesticides,
amino acids, carbohydrates, hydrocar-
bons, drugs, and other chemicals of
biologic interest. Methods of prepara-
tion of derivatives are detailed also.
Supelco, Incorporated. Circle No. 128
on Readers’ Service Card.

Research  Chemicals for Organic
Chemists offers approximately 1200
compounds and lists their physical
properties. PCR Incorporated. Circle
No. 129 on Readers’ Service Card.

Prescription Chemicals and Narcotic
Products Catalog includes 50 new prod-
ucts among nearly , 500 prescription
chemicals, vitamins, and narcotic
products. J. T. Baker Chemical Com-
pany. Circle No. 130 on Readers’
Service Card.

Fig. 1. The Auto-Attenuator strip-chart
recorder from Soltec Corporation. The
operator designates points at which the
recorder will shift ranges, either up or
down, when the pen goes off scale.
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BOOKS RECEIVED

(Continued from page 338}

New York, 1972. xiv, 336 pp., illus.
$14.95. Century Psychology Series.
Al di la Della Luna, Paolo Maffei.

Mondadori, Milan, 1973. 316 pp., illus.
Paper, Lit, 4000. Biblioteca della EST.

Analyse Existentielle et Psychothérapie
Phénoméno-Structurale. Roger Mucchielli.
Dessart, Brussels, 1972. 304 pp. Paper,
28,50F.

Automatic Data Processing. Principles
and Procedures. Elias M. Awad. Prentice-
Hall, Englewood Cliffs, N.J., ed. 3, 1973,
X, 566 pp., illus. $15.95.

Axiomatic Set Theory. G. Takeuti and
W. M. Zaring. Springer-Verlag, New York,
1973. viii, 238 pp. Paper, $14.80. Grad-
uate Texts in Mathematics 8.

Basic Facts of Body Water and Ions.
Stewart M. Brooks. Springer, New York,
ed. 3, 1973. x, 118 pp., illus. Paper, $4.25.

Basic Microbiology. With Applications,
Thomas D. Brock and Katherine M.
Brock. Prentice-Hall, Englewood Cliffs,
N.J., 1973. viii, 406 pp., illus. $10.95.

Between Two Cultures. The life of an
American-Mexican as Told to John J.
Poggie, Jr. University of Arizona Press,
Tucson, 1973. xviii, 94 pp. Paper, $2.50.

Beyond Jupiter. The Worlds of Tomor-

Schwarz/Mann

Bulletin Board

New Nucleotides From
Schwarz/Mann

Catalog No. Compound Price

90-6796 8-Bromo-Adenosine-3':5'-cyclic $12/10 mg, $26/25 mg,
Phosphate (8-Br-cAMP) $86/100 mg, $165/250 mg

90-6797 8—Azido-Adenosine-3’:5’-cyélic $14/5 mg, $22/10 mg,
Phosphate (8-Na-cAMP) $40/25 mg, $129/100 mg

90-6798 8-Methylthio Adenosine-3":5'- $14/5 mg, $22/10 mg, '
cyclic Phosphate (8-CHs-cAMP) $37/25 mg, $129/100 mg

90-6799 Né-Monobutyryl-Adenosine-3':5"- $11/10 mg, $21/25 mg,
cyclic Phosphate, Monosodium $81/100 mg, $185/250 mg
(Né-Monobutyryl-cAMP)

90-6800 2’0-Monobutyryl-Adenosine-3':5'- $22/10 mg, $44/25 mg,
cyclic Phosphate, Monosodium $146/100 mg
(2'0-Monobutyryl-cAMP)

90-6801 8-Bromo-Adenosine $11/10 mg, $24/25 mg,
5’-Monophosphate, Sodium $61/100 mg, $139/250 mg

90-6809 8-Methylthio Adenosine Mono- $21/10 mg, $46/25 mg,
phosphate $145/100 mg, $318/250 mg

90-6802 8-Methylthio Adenosine $34/10 mg, $72/25 mg,
5'-Triphosphate, Sodium $168/100 mg, $329/250 mg

90-6803 8-Bromo-Adenosine $12/10 mg, $26/25 mg,
5-Triphosphate, Sodium $80/100 mg, $145/250 mg

90-6804 Guanosine-3":5’-cyclic Phosphate $21/25 mg, $59/100 mg,

$185/500 mg, $340/1 gm

90-6805 Inosine-3':5’-cyclic Phosphate, $16/25 mg, $39/100 mg,
Sodium $144/500 mg

90-6806 N¢-20-Dibutyryl-Adenosine- $19/100 mg, $72/500 mg,
3':5'-cyclic Phosphate, Sodium $111/1 gm, $705/10 gm

90-6808 Né-2’0-Dibutyry! Guanosine 3":5 £21/10 mg, $46/25 mg,
cyclic Phosphate, Sodium Salt $148/100 mg, $252,250 mg

90-6807 5-lodocytidine-5'-Triphosphate $32/10 mg, $72/25 mg,

$158/100 mg, $349/250 mg

NOTE WELL: (1) Long stability (>>1 yr. when stored dry at 4° C.). (2) Complete

analytical data supplied including UV absorption and chromatography.

(3) Now in stock.

Schwarz/Mann ) L

Division of Becton, Dickinson and Company All prices FOB shipping point gind

Mountain View Avenue, Orangeburg, New York 10962 subject to change without notice.
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row. Arthur C. Clarke. Paintings by Ches-
ley Bonestell. Little, Brown, Boston, 1973.
xviii, 90 pp. $12.95.

Computational Methods for Large Mol-
ecules and Localized States in Solids. Pro-
ceedings of a symposium, San Jose, Calif.,
May 1972. F. Herman, A. D. McLean,
and R. K. Nesbet, Eds. Plenum, New
York, 1973. xii, 396 pp., illus. Paper,
$19.50. IBM Research Symposia Series.

Computational Seismology. V. I. Keilis-
Borok. Translated from the Russian edi-
tion (Moscow) by Stephen B. Dresner.
Consultants Bureau, New York, 1972. viii,
228 pp., illus. Paper, $37.50.

Computing with the BASIC Language.
Fred Gruenberger. Canfield (Harper and
Row), San Francisco, 1972. x, 140 pp.,
illus. Paper, $5.95.

Digest of Technical Papers. 1973 IEEE
[nternational Solid-State Circuits Confer-
ence, Feb. 1973, Winner, New York.
1973. 236 pp., illus. $20.

Discrete-Time Systems. An Introduction
with Interdisciplinary Applications. James
A. Cadzow. Prentice-Hall, Englewood
Cliffs, N.J., 1973, xxii, 440 pp., illus.
$18.95. Prentice-Hall Computer Appli-
cations in Electrical Engineering Series.

Drug Therapy of Cancer. G. Brule, S.
J. Eckhardt, T. C. Hall, and A. Winkler.
World Health Organization, Geneva, 1973.
(U.S. distributor, American Public Health
Association, Washington, D.C.). 164 pp.
Paper, $5.

Evolving Concepts in Sedimentology.
Robert N. Ginsburg, Ed. Johns Hopkins
University Press, Baltimore, 1973. xii,
192 pp., illus. $10.

Foundation of Scientific Method. The
Nineteenth Century. Ronald N. Giere and
Richard S. Westfall, Eds. Indiana Uni-
versity Press, Bloomington, 1973. x, 306
pp. $10.

Formalized Music. Thought and Mathe-
matics in Composition. Iannis Xenakis.
Indiana University Press, Bloomington,
1972. xii, 274 pp., illus. $15. "

Fundamentals of Mathematics. Joseph
Marano and Kenneth Kaufman. Prentice-
Hall, Englewood Cliffs, N.J.; 1973. x, 390
pp., illus. $10.95.

Gabriel Kron and Systems Theory. H.
H. Happ, Ed. Union College Press, Sche-
nectady, N.Y., 1973. xviii, 172 pp., illus.
$12.50.

Geology. An Introduction. Robert L.
Bates, Walter C. Sweet, and Russell O.
Utgard. Heath, Lexington, Mass., ed. 2,
1973. xvii, 542 pp., illus. $9.95.

Greenhouse  Gardening. Henry T.
Northen and Rebecca T. Northen. Ronald,
New York, ed. 2, 1973. x, 388 pp., illus.
$9.50.

Guide to Cellular Energetics. Lynne C.
Carter. Freeman, San Francisco, 1973.
xviii, 166 pp., illus. Paper, $2.95. Teach-
er’s Manual, paper, 14 pp. A Series of
Books in Biology.

Handbook of Computer Management.
R. B. Yearsley and G. M. R. Graham,
Eds. Halstad (Wiley), New York, 1973.
xviil, 328 pp., illus. $15.50.

Introduction to Computing. Heinz Din-
ter. Macmillian, New York, and Collier-
Macmillan, London, 1973. xvi, 430 pp.,
illus. $9.95.

Introduction to Lie Groups and Lie
Algebras. Arthur A. Sagle and Ralph E.
Walde. Academic Press, New York, 1973.
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NUCLEPORE®
MEMBRANES

the unique microfiltration tools
e Precise pore sizes: 20 A to 8um
e 10um “thin”; flat, smooth surface

® Millions of straight-through pores
for fast reliable filtration

® Unusually low absorption losses
for higher yields

® Transparent polycarbonate:
non-staining & chemical resistant
the ideal membrane for
Virology
Chemotaxis
Cytology
Tissue Culture
Microbiology
Cellular Separations
Plasmapheresis
Microscopy
Sterilization
Aerosol Sampling

" for more information, contact

a
LSNVeLEPORG

7035 Commerce Cir., Pleasanton, Ca. 94566
(415) 462-2230

Or ask your local Jaboratory supply dealer
(list available)

Circle No. 94 on Readers’ Service Card

The Brush 260
6-channel recorder:
Precise data at low cost
per channel.

Besides being an accurate, reliable instrument,
the Brush 260 is also a real bargain.

You get six 40 mm analog channels and four
event markers. Eight pushbutton chart speeds
and built-in signal conditioners. Plus Brush
exclusives like pressurized ink writing and
Metrisite® servo-loop feedback system that
assures 99%2 % linearity.

Write Gould Inc., Instrument Systems Division,

3631 Perkins Avenue, Cleveland, Qhio 44114. Or

Koutervgldstraat Z/N, B 1920 Diegem, Belgium.
\ e

Circle No. 91 on Readers’ Service Card

Fluorescent 1,N6 -etheno-derivatives*

Where: € represents [1,N¢-etheno-]
€ Adenosine

€ Adenosine 5’-phosphate € AMP Structure Dizgram
€ Adenosine 5’-diphosphate

€ Adenosine 5'-triphosphate

€ 2’-Deoxyadenosine 5’-triphosphate
€ Adenosine 3',5, cyclic phosphate (€ CAMP)

&€ Coenzyme A 'o—g_—o—cu, o

€ Acetyl Coenzyme A o

€ 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 Minois, Urbana (eg. see: Biochemistry 11, 3499
(1972). Write or call for full details:

(414) 271-0667, Telex 26881

PL biochemicdals,inc.

1037 \NEST MCKINLEY AVENUE, MILWAUKEE. \NIS 53205

Circle No. 95 on Readers’ Service Card

New From Klett
4 Vertical Gel Electrophoresis Cells

FEATURES

* Transparent lucite body.

* Full view of gel columns during preparation.

* Full view of dye front.

* All safety features.

* Precision ground channels.

* Leveling legs.

* Rapid, simple and complete removable of gel
columns with spatula.

K le t t Manufacturing Co., Inc.

179 E. 87th Street, New York, N.Y. 10028

Circle No. 90 on Readers’ Service Card m
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Toxicologists

Senior and associate toxicologists are required by the fastest
growing of the world’s major chemicals manufacturers. Loca-
tion is Spring House, Pennsylvania, a suburb of Philadelphia.

Senior Toxicologist

Position requires a Ph.D. degree in pharmacology or physiology

. with emphasis on toxicology or a D.V.M. degree with an ad-

vanced degree in one of the medical sciences. At least 10
years post-doctoral experience in field of toxicology is required.
Skill in handling laboratory animals is desirable. Responsi-
bilities include:

® Design, supervise and evaluate toxicity studies on
raw materials, intermediate and finished industrial
and agricultural chemicals.

® Serve as the company expert relating to government
regulations in preparation of petitions for allowances
by EPA, FDA and USDA.

® Supply toxicity information for inclusion on Material
Safety Data Sheets.

® Interpret end results of toxicity studies done both
internally and by outside agencies under contract.

® Consult with laboratory and engineering personnel
in developing toxicity tests for new processes to
ensure minimum delay in their commercialization.

Salary—to $30,000 or more depending on qualifications.

Associate Toxicologist

Position requires a Ph.D. degree in pharmacology, physiology,
biochemistry or pathology with at least 1 to 3 years post-
doctoral experience in field of toxicology. Responsibilities
include:

® Develop and implement toxicity tests for different
types of industrial, pharmaceutical and agricultural
chemicals.

® Advise on requirements of regulatory agencies for
toxicity studies in different areas of research, manu-
facturing and marketing.

Salary—to $20,000 or more depending on qualifications.

All replies will be treated in confidence. Write, giving full
information on education, experience and salary history, to:

Dr. James D. Burke :

Recruiti d Pl Y

#cj:]r;gmg and Placement BDHM A
:HAARS

PHILADELPHIA, PA. 19105
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X, 364 pp., illus. $18.50. Pure and Ap
plied Mathematics, vol. 51.

An Introduction to Macromolecules.
Leo Mandelkern. English Universities
Press, London, and Springer-Verlag, New
York, 1972, xii, 162 pp., illus. Paper,
$5.90. Heidelberg Science Library, vol.
17.

Landscape Indicators. New Techniques
in Geology and Geography. Proceedings
of a conference, Moscow, May 1968. A.
G. Chikishev, Ed. Translated from the
Russian edition (Moscow, 1970) by IJ.
Paul Fitzsimmons. Consultants Bureau
(Plenum), New York, 1973. x, 166 pp..
illus, $29.50.

Lectures on Photomorphogenesis. H.
Mohr. Springer-Verlag, New York, 1972.
xii, 238 pp., illus. Paper, $14.80.

Let the Entire Community Become Our
University. Philip C. Ritterbush, Ed.
Acropolis, Washington, D.C., 1973, 228
pp. Paper, $3.95. Prometheus Series of
Original Paperbacks.

Life’s Color Code. William J. Hamilton
III. McGraw-Hill, New York, 1973. xii,
238 pp., illus. Cloth, $6.95; paper, $4.95.
McGraw-Hill Series in Population Biology.

Marine Physics. R. E. Craig. Aca-
demic Press, New York, 1973. viii, 84
pp., illus. Paper, $5.

The Mathematical Career of Pierre de
Fermat (1601-1665). Michael Sean Ma-
honey. Princeton University Press, Prince-
ton, N.J., 1973. xx, 420 pp., illus. $20.

The Medical Garden. Geoffrey Marks
and William K. Beatty, Scribner, New
York, 1973. xii, 178 pp. 4 plates. Paper,
$2.65. Reprint of the 1971 edition.

Minimization Algorithms, Mathematical
Theories, and Computer Results. Proceed-
ings of a seminar, Cagliari, Italy, Jan.
1971. G. P. Szegd, Ed. Academic Press,
New York, 1972. xii, 388 pp., illus, $11.

Modern Developments in Audiology.
James Jerger, Ed. Academic Press, New
York, ed. 2, 1973. xvi, 522 pp., illus.
$15.95.

New York City's Last Frontier. Field
Trips on Staten Island. Written and illus-
trated by Arthur M. Shapiro. Staten Is-
land Institute of Arts and Sciences, Staten
Island, N.Y., 1972, 56 pp. $2.

Noise. Potential Danger to Man. Phys-
iological and Psychological Effects. An
Indexed Bibliography, 1960-1972. Virginia
S. DeHaan. Prepared by the Information
Center for Hearing, Speech, and Disorders
of Human Communication, Johns Hopkins
Medical Institutions, Baltimore, 1972. viii,
132 pp. Paper, $3.

Nuclear Energy. Its Physics and Its
Social Challenge. David Rittenhouse Inglis.
Addison-Wesley, Reading, Mass., 1973.
xiv, 396 pp., illus. Cloth, $6.95; paper,
$4.95. Addison-Wesley Series in Physics.

Oenothera. Cytogenetics and Evolution.
Ralph E. Cleland. Academic Press, New
York, 1972. xii, 370 pp., illus. 4 map.
$21.50. Experimental Botany.

Observations on the Biology of the
Protozoan Gromia Oviformis Dujardin.
Zach M. Arnold. University of California
Press, Berkeley, 1973. vi, 168 pp., illus.
Paper, $6.50. University of California
Publications in Zoology, vol. 100.

Oral Physiology. Proceedings of a
symposium, Stockholm, Aug. 1971. Nils
Emmelin and Yngve Zotterman, Eds. Perg-
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amon, New York, 1973. x, 302 pp., illus.
$30. Wenner-Gren Center International
Symposium Series, vol. 20.

Oxidation in Organic Chemistry. Part
B, Walter S. Trahonovsky, Ed. Academic
Press, New York, 1973, xii, 248 pp., illus.
$15. Organic Chemistry, vol. 5, part B.

Physical Constants. Selected for Stu-
dents. W. H. J. Childs. Science Paper-
backs (Chapman and Hall), London, and
Halsted (Wiley), New York, ed. 9, 1972.
108 pp., illus. Cloth, $6.95; paper, $3.50.

Physics. An Introduction for Students of
Science and Engineering. M. Paul Hagel-
berg. Prentice-Hall, Englewood Cliffs, N.J.,
1973, xii, 756 pp., illus. $14.95.

Phytochrome. Proceedings of a sympo-
sium, Eretria, Greece, Sept. 1971. K. Mi-
trakos and W. Shropshire, Jr., Eds. Aca-
demic Press, New York, 1973. xiv, 632
pp., illus. $21.50.

Platelet Function and Thrombosis. A
Review of Methods. Proceedings of a
course, Milan, Italy, Feb. 1972. P, M.
Mannucci and S. Gorini, Eds. Plenum,
New York, 1972. xviii, 358 pp., illus.
$19.50. Advances in Experimental Medi-
cine and Biology, vol. 34.

Point Defects in Solids. Vol. 1, General
and Ionic Crystals. James H. Crawford,
Jr.,, and Lawrence M. Slifkin, Eds. Plen-
um, New York, 1972. xvi, 556 pp., illus.
$37.50.

Pollution. Engineering and Scientific So-
lutions. Proceedings of a meeting, Tel
Aviv, Israel, June 1972. Euval S. Barre-
kette, Ed. Plenum, New York, 1973. xvi,
784 pp., illus. $35.

A Practical Laboratory Manual for Col-
lege Chemistry. Samuel Y. Shen. Barnes
and Noble (Harper and Row), New York,
1973. xii, 212 pp., illus. Paper, $5.95.

Surface Chemistry and Dental Integu-
ments. Andrew Lasslo and Ronald P.
Quintana, Eds. Thomas, Springfield, Il
1973, xii, 446 pp., illus. $19.75. ‘

Textbook of Physiology and Biochem-
istry. George H. Bell, J. Norman David-
son, and Donald Emslie-Smith. Williams
and Wilkins, Baltimore, ed. 8, 1972. viii,
1160 pp., illus. $23.25.

Thermal Radiative Properties. Coatings.
Y. S. Touloukian, D. P. DeWitt, and R. S.
Hernicz. IFI/Plenum, New York, 1972.
xxxiv, 1474 pp., illus. $100. Thermophysi-
cal Properties of Matter, vol. 9.

Transport Analysis. Daniel Hershey.
Plenum, New York, 1973. x, 354 pp., illus.
$25.

Turtles of the United States. Carl H.
Ernst and Roger W. Barbour. University
Press of Kentucky, Lexington, 1973. X,
348 pp., illus. $22.50.

Ultrasonic Rolling and Drawing of
Metals. V. P. Severdenko, V. V. Klubo-
vich, and A. V. Stepanenko. Translated
from the Russian edition (Minsk, 1970)
by Emerson H. Virden, Jr. Consultants
Bureau, New York, 1972. xii, 206 pp.,
illus. Paper, $28.

L’Univers Relativiste. Stamatia Mav-
rides. Masson, Paris, 1973. xx, 384 pp.,
illus. Paper, 198F.

Who Speaks for Earth? Proceedings of
an institute, Stockholm, June 1972. Bar-
bara Ward, René Dubos, Thor Heyerdahl,
Gunnar Myrdal, Carmen Miré, Lord
Zuckerman, and Aurelio Peccei. Norton,
New York, 1973. 174 pp. Cloth, $6.95;
paper, $1.75.
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Our compuct MM-33
micromunipulator
drives hy hand or
motorized

‘joy stick”

»

Ideal for working at magnifications
up to 250X, the MM-33 provides coarse
movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.
All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.

Also available in a motorized version
(MM-33M), with ‘Joy Stick’ remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,
N.Y. 11590.

Brinkmunn
Micromanipulators
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TIMELY THOMAS TITLES

DISEASES OF FISHES (3rd Ed.) by ENVIRONMENT AND HUMAN EFFI-
C. van Duijn, Jr., Zeist, The Nether- CIENCY (2nd Ptg.) by E. C. Poulton,
lands. °73, 380 pp., 388 il., $12.95 Medical Research Council, Cambridge,

England. *72, 336 pp. (6 3/4 x 9 3/4),
RESPONSES OF FISH TO ENVIRON- 74 il., 11 tables, $15.50
MENTAL CHANGES edited by Walter
Chavin, Wayne State Univ., Detroit,
Michigan, (23 Contributors) 73, about
480 pp., 166il., 39 tables

EUGENIC STERILIZATION compiled
and edited by Jonas Robitscher,
Emory Univ. Schools of Law and
Medicine, Atlanta, Georgia. (9 Contrib-
ECOLOGY AND THE QUALITY OF utors) >13, about 144 pp., 1 il.
LIFE edited by Sylvan }J. Kaplan, and
Evelyn Kivy-Rosenberg, Jersey City
State College, New Jersey. (24 Contrib-
utors) 73, about 240 pp., 23 il., 11
tables

THE BIOLOGICAL ASPECTS OF
WATER POLLUTION (2nd Ptg.) by
Charles G. Wilber, Colorado State
Univ., Fort Collins. 11, 308 pp. (7 x
10), 54 il., 85 tables, $23.75
MERCURY, MERCURIALS AND

MERCAPTANS edited by Morton W.
Miller and Thomas W. Clarkson, both
of the Univ. of Rochester, New York.
(33 Contributors) 73,404 pp., 116 il.,
57 tables, $19.75

PROTEIN DEFICIENCY AND PESTI-
CIDE TOXICITY by Eldon M. Boyd,
Queen’s Univ,, Kingston, Ontario,
Canada. 72, 480 pp., 106 il. (1 in full
color), 129 tables, $29.50

CHARLES C THOMAS * PUBLISHER ¢ SPRINGFIELD -« ILLINOIS 62717
301-327 East Lawrence Avenue
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ing unique.

g AQUATIC BIOLOGIST — the applicant should have a strong background in
H aquatic sciences with training in statistics and population dynamics. MS or PhD

required.

TERRESTRIAL ECOLOGIST — the applicant should have a strong background in
the terrestrial sciences as well as familiarity in the design of terrestrial field studies.
MS or PhD required. Duties will include design and evaluation of ecological field
studies for siting and conceptual design of both fossil and nuclear power projects.
Additional duties wilt include coordination of field studies and preparation of ap-
plicable sections of Environmental Reports and other Federal and State permit

, i
STONE & WEBSTER

ENGINEERING CORPORATION

applications.
Send resume,
including salary history,
in confidence to:
David A. Swan

ECOLOGISTS

Stone & Webster has made environmental engineering an essential part of its activi-.
ties, from preliminary planning . . . to detailed engineering.
it is this coordination of scientific disciplines and engineering capabilities . . . ata
single source . . . that makes Stone & Webster's approach to environmental engineer-

A\

P.0. Box 2325, Boston, Massachusetts 02107

It is the product of experience and embraces many highly specialized activities that
must be skillfully implemented and coordinated.

An equal opportunity employer

We're looking for a Ph.D.
with more than impressive
academic credentials.

We're looking for
somebody with three or more
years of experience in polymer
chemistry—preferably,
synthetic polymer chemistry.

More important, we need
to see some concrete evidence
of some rather elusive qualities
—personal leadership,
creativity, productivity.

an
exceptional
opportunity
for an
exceptional
polymer chemist

Because in a few short years
on individual who has
demonstrated these qualities
may find opportunities for
supervisory responsibilities.

We realize we're asking
quite a bit. But we're offering
quite a bit, too. In salary,
benefits, and opportunity.

If you're interested, please
write Dr. D. B. Glass, Eastman
Kodak Company, Rochester,
N.Y. 14650.

(S

An equal-opportunity employer of men and women
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) (Continued from page 332)
ing deep-space probes like the Jupiter-
bound Pioneer spacecraft. Smaller an-
tennas are used at the station for track-
ing unmanned . earth satellites. The
space agency said the deep-space part of
the station will be closed next year and
the rest of it, possibly, by late the follow-
ing year. No decision has been made on
whether the South African government’s
Council of Scientific and Industrial Re-
search (CSIR), which runs the station
under subcontract to NASA, would keep
the facility open by itself after 1975.

In all, the station employs about 280
persons, including 60 blacks; none are
American, Information gathered by
NASA at the request of Representative
Charles C. Diggs (D-Mich.), another
member of the black caucus, shows
that, whereas blacks hold about 25 per-
cent of the jobs at the station, they re-
ceive only about 5 percent of the wages
paid by NASA through the CSIR.
After a visit last year, Diggs reported
that black employees are barred not
only from the station cafeteria but,
more importantly, from most of the
technical and all of the supervisory
jobs, as well as from technical training
programs.

For his part, Rangel charged in May
that *“gross disparities” exist between
fringe benefits given to white and black
employees, such as sick leave, vacation
leave, and medical benefits. Rangel also
said the highest-paid black employee, “a
skilled laboratory assistant,” earns $2005
a year, barely more than the lowest-
paid white employee, a “raw trainee”
who draws $1930 a year.

Under prodding from Diggs and the
others, NASA did extract promises last
year from the CSIR to improve wages
and fringe benefits and to build a pri-
mary school for the children of black
employees, all of whom live on the
4000-acre site.

But the station’s critics in Congress
regarded these improvements as merely
cosmetic, and South Africa seemed not
to think the station important enough
to its own interests to justify making
exceptions to the rules of apartheid.
“The system is so unyielding,” said an
aide to Rangel, “that if the U.S. had
forced the point, South Africa would
have just kicked the station out.”

What about the 60 blacks who stand
to lose their jobs, menial as they may
be? “Human problems have to be con-
sidered.” said the aide. “But Mr. Rangel
felt the station was a moral symbol of
U.S. compliance with apartheid, and it
had to go.”—ROBERT GILLETTE
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