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New Airfuge
Ultracentrifuge-

macro forces for
micro samples.

SURE

of any rotor we make — large or small.
When you have small samples to

You're looking at a versatile separate by centrifugal force-lipo-
new laboratory tool: a miniature, plastic tubes, and accelerates to top proteins, amino acid samples for
low-cost ultracentrifuge capable speed in seconds. Sedimentation deproteinizing, rapidly changing or
of speeds to 100,000 rpm and forces takes place rapidly in these small short-lived subcellular components, or
to 160,000 g. tubes—so the whatever—remember: there's an ultra-

Called the Airfuge, this overall run times  centrifuge that’s the right size for
little ultracentrifuge is may be hours them-the Airfuge.
driven by ordinary labora- less than you'd Send for NPI-134 to Beckman
tory air. The tiny rotor expect. In fact, Instruments, Inc., Spinco Division,

holds up to six 175-ul
samples in individual

the Airfuge rotor 1117 California Ave., Palo Alto,
has the highest CA 94304.
efficiency rating
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From our maxi

comesamini

-

From the people
whose large scale hybrids
helped put man on the moon

By S

Introducing the first MiniHYBRID computer.

i

Forreal world simulation at an affordable price.

First came our maxi analog computers. Then the
maxi digitals. Followed by our maxi hybrids. Now a
new addition to the family. The very first fully integrat -
ed mini-hybrid computer.

We gave our engineers the problem. Design a
sophisticated hybrid computer that just about any-
one in educdtion, science and industry can afford
—with virtually all the features its big brothers offer.
Like high speed. Continuous parallel solutions. Mass
memory. Stored programs. Full automation. Hands-
on user inferaction. Complete graphics.

And they came up with the first of a new
breed. High in technology. Compact in size. Low in
cost. The MiniHYBRID.

.
va

Aachen ® Brussels ® Burgess Hill

Now there's an economical way to model real
world phenomena in fast, real or slow time. Or do
simulation with man and/or hardware in the loop.
Or data acquisition and analysis.

Andhere’s the best feature of all. The standard
MiniHYBRID sells for less than $35,000. Now even
those who thought hybrid computation was a luxury
can afford it. Our new MiniHYBRID is the least expen-
sive, most efficient, complete and ready to go hy-
brid system available anywhere. Anywhere.

To obtain more information, call our Product
Manager, Gary Kaplan, collect: (201) 229-100, ex-
tension 263, He'll be glad to answer any questions
you might have.

"Electronic Associates, Inc.

185 Monmouth Parkway, West Long Branch, N.J. 07764 (201) 229-1100

® Paris ® SaoPaulo ® Singapore ® Sydney ® Toyko
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Solid animal figurines, probably repre-
senting deer, found in excavations at
Snaketown, southern Arizona. The av-
erage length of each figurine is 13 cen-
timeters. The figurines are ‘‘so much
alike they could only have been made
by a single craftsman. . . . The repeti-
tiveness of the form seems to have had
some value in the mind of the maker. If
connected with productive magic, the
greater the number of figures, the more
potent and coercive the plea.”” [From
The Hohokam: Desert Farmers and
Craftsmen by Emil W. Haury, re-



In Radiometer pH Meters...

Carefully Matched

and Tested Components

Greater accuracy —

proven reliability —

consistently dependable Ultra-Stable Amplifier

results. Virtually drift-free
long-term stability.

Precise Tolerance Resistors

Wire wound resistors at

critical points for accuracy. High Impedance

Input Design

Matches modern

high impedance electrodes.

Advanced Circuit Design
Dependable state-of-the-art
components and
integrated circuits.

Radiometer Precision Ele
Over 100 different types,
designed for diverse,

routine and special applications.

It's the "Guts that Count!

Looking for superior performance in a pH you will also receive the Radiometer Elec-
meter? — Look inside a Radiometer. You'll trode Catalog, listing over 100 electrodes
see fine components, superbly assembled for thousands of ap- ooy

and thoroughly tested in their application. plications.

You will also see why stability, accuracy and Call your London

dependability have been a traditional part of Company Represen-

Radiometer pH meters and electrodes for tative or contact us

almost 40 years. today...

There’s a digital or analog model to match
your application — research or routine, in- THE LONDON COMPANY
lab or on-site. Our new pH meter catalog is 811 Sharon Drive * Cleveland, Ohio 44145
yours for the asking. Request it now and Telephone (216) 871-8900

Radiometer . . . Masters of pH measurement since 1937.
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FLURAM' =% orimaryamine:

(fluorescamine)

You can use it for
m quantitative amino acid analysis
m thin layer chromatography
m gel electrophoresis P
m enzyme and pharmaceutical assays
m solid phase peptide synthesis

= = m and that’s just

scratching the surface







The new HP 9815 and HP
9825 computer controllers
make interfacing practical and
inexpensive. If you haven’t
automated your instruments
yet, hook them up to one of
these HP controllers and up-
grade your system’s perform-
ance. You'll get results and
reports faster and easier. In-
crease your system’s through-
put. Control variables in
real-time. Free yourself from
manual readings, adjust-
ments, and calculations.

No matter what your inter-
facing requirements are—
simple data logging, dedicated
instrument control, data com-
munications or large-system
integration—you’ll find these
controllers can save you time
and money while increasing
your productivity.

Interface cards and
simplified programming
make interfacing easy.

You can choose from the
commonly used interfaces—
BCD, bit-parallel/byte-serial,
RS-232C, or HP-IB (the inter-

Automate
your instruments.

Our new
computing controllers

make the connection friendly.

face bus that conforms to
IEEE Standard 488-1975).
You simply connect your
instrument or black box to
the cable of the appropriate
HP interface card and plug
the card into the controller.
Then, using simple high-level
commands, you program

the computing controller to
monitor and control your in-
struments and analyze the
data. You don'’t have to hire
a computer programmer to
set up and use an automated
instrumentation system.
That’s the friendly, direct
approach to interfacing.

The HP 9825:
unexpected power
for systems control

Though the 9825 retains the

friendliness and programming
simplicity of a calculator, it has
the power and performance of
a minicomputer. Features

like vectored priority inter-
rupt, buffered I/0, live key-
board, and direct memory
access allow it to do several
interfacing jobs simulta-
neously: transferring data and
commands, accepting inputs,
analyzing data and printing or
plotting results. And the
9825 can run application pro-
grams and solve keyboard
calculations at the same time.
Using HP-IB, it can control as
many as 45 instruments and
peripherals at once. That’s
big system performance.

Let an HP 9815

supervise your instrument.
The 9815 at a base price of
$2,900* (1/0 option andinter-
face cards/cables extra), is
the inexpensive alternative to
manual monitoring of an in-
strument or small system.

It can even run control appli-

cations unattended. And it
can handle a variety of so-
phisticated compuations as
well. Truly, the 9815 pro-
vides a lot of performance
for the price.

Improve your system
and become more
productive, too.

No matter what kinds of instru-
ments you use-—scanners,
counters, spectrometers,
meters, converters, chromato-
graphs or your own black
box—an HP computing
controller can help you utilize
them and their outputs more
effectively. And in the process,
free you for more produc-
tive, creative work. _
We have a brochure that
details the features and
techniques of simplified inter-
facing using HP computing
controllers. Call your local HP
representative for your
copy, or circle our number on
this publication’s reader
service card.
*Domestic U.S.A. price only

406/10

HP computing calculators put the power where the problems are.
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HEWLETT @7 PACKARD

Sales and service from 172 offices in 65 countries.
P.O. Box 301. Laveland. Colorado 80537
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TIAA-CREF
Supplemental
Retirement
Annuities

TY 4

for tax-deferred
annuity programs

Supplemental Retirement Annuities (SRA’s) are new forms of TIAA and CREF contracts
designed expressly for use by persons who want to set aside tax-deferred retirement
funds over and above amounts being accumulated under their institution’s basic
retirement plan. They are available for employees of colleges, universities, private schools
and certain other nonprofit educational organizations with tax-deferred annuity
(salary-or-annuity option) programs. Through a properly drawn agreement

with their institution, staff members may divert part of their compensation before

taxes to the purchase of these new contracts.

$s0,
Fung 4o
* 100y,

And SRA’s are cashable at any time. this means that

if the money accumulated by salary reduction is needed before retirement, the SRA
contracts can be surrendered for their cash value. Benefits, whether payable in cash or
as income, are taxable as ordinary income when received.

For more information and answers to questions send for your copy of the booklet on
Supplemental Retirement Annuities.

Send me a booklet describing TIAA

TIAA-CREF Supplemental Retirement Annuities.

Name

Street

City State Zip

Nonprofit
Employer

Teachers Insurance and Annuity Association wi
730 Third Avenue, New York, New York 10017 !

-
|
|
|
|  Address
|
I
|
L

R |

L IR B R g ——
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Books you

RESEARCH AND DEVELOPMENT
IN THE FEDERAL BUDGET:
FY 1977

by Willis H. Shapley. for the
Committee on Science and Public
Policy

Retail $5.50. AAAS member
(prepaid) $4.95.

How are decisions really made on
federal funds for research and devel-
opment? What important changes are
being implemented in the Congres-
sional budget process, and how will
they aftect future R & D budgets?
How was the 1977 Federal Budget
prepared. and what may happen to
it? Few scientists and engineers know
the answers to these crucial questions,
even though the future of their
projects, their programs and institu-
tions, and even whole fields of science
or technology are heavily influenced
by government funding for R & D.
RESEARCH AND DEVELOPMENT
IN THE FEDERAL BUDGET:

'Y 1977 is a report and commentary
by an cxperienced former budget of-
ficial. It provides current and authori-
tative treatment of R & D in the
federal budgeting process. with im-
portant information for scientists,
engineers, rescarch institutions, ad-
ministrators, and students of public
policy. In the changing climate of
government support for R & D, this
book is essential reading!

should know about....

...from AAAS

SCIENTIFIC FREEDOM AND
RESPONSIBILITY

by John T. Edsall, for the
Committee on Scientific
Freedom and Responsibility
Retail $3.45.4AAS member
(prepaid) $2.95.

Are vou concerned with the present
and future uses and misuses -of sci-
ence and technology? If so, be sure to
read this report. It studies and reports
on the conditions required to give sci-
entists and engineers the freedom and
responsibility to speak out. It pre-
scribes criteria and procedures for the
objective and impartial study of con-
flicts concerning scientific freedom
and responsible scientific conduct.
And it encourages the development
of mechanisms for resolving such dis-
putes. This cogent and meaningful
report deals frankly with the value
questions facing the scientific and
technical communities and does not
straddle the hard ethical choices.

Please send me

AAAS member, prepaid, $4.95. (1976, 112 pages, paperbound)

prepaid, $2.95. (1975, 64 pages, paperbound)

. copy(ies) of Culture and Population Change. Reiail $3.50: AAAS member, prepaid,
$3.00. (1975, Revised Edition, 80 pages, paperbound)

Bulk Order Rates Available on Request

O Check or money order enclosed (pavable to AAAS).

Name

CULTURE AND POPULATION
CHANGE

A revised edition by Irene Tinker,
Priscilla Reining, Warren Swidler,
and William Cousins. Preface by
Margaret Mead.

Retail $3.50. AAAS member
(prepaid) $3.00.

This widely read position paper
originally was prepared for the World
Population Conference held in Bucha-
rest in August 1974, It examines the
cultural factors impinging on popula-
tion matters and points to the need
for governments to integrate such
factors into their official population
policies. The revised edition has been
expanded to include a commentary-on
the World Population Plan of Action
formulated at Bucharest. This is an
interesting and informative report for
everyone concerned with the complex
interactions of culture and population

policy.

ada
American Association for the Advancement of Sgience_ (7 S

copy(ies) of Research and Development in the Federal Budget: FY 1977. Retail $5.50:

copy(ies) of Scientific Freedom and Responsibility. Retail $3.45: AAAS member,

Remittance must accompany orders under 35.00

[7] Pleasc bill me.

Address

City

State

Department H

Washington, D.C. 20005

American Association for the Advancement of Science

1515 Massachusetts Avenue, N.W.

(Please allow 6-8 weeks for delivery.)

Zip Code
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INTRODUCING NANOpure.

THE TYPE 1 WATER SYSTEM WITH

NOT-SO-DISPOSABLE CARTRIDGES.

NANOpure deionization cartridges, with twice
the rated ion exchange capacity of comparable sys-
tems, offer the lowest per liter purification cost—
and they require replacement far less often. That
means economy and convenience!

But that’s not all. Here are six other sound
reasons to select the new NANOpure system:

High Flow Rate. NANOpure delivers 3 liters
per minute of pure water with a specific resistance
in excess of 10 megohms-cm. That’s twice the flow
rate of the other popular laboratory system.

Immediate Cartridge Delivery. NANOpure car-
tridges are stocked by top laboratory supply dis-
tributors throughout the U.S. and Canada to assure
availability and help reduce your stocking problem.

Quantitative Purity at a Glance. A direct-read-
ing in-line resistivity meter is standard equipment
with each NANOpure system.

Comprehensive Record-Keeping System. Every
NANOpure is supplied with a clipboard and a two
year supply of log pages designed specifically for

:

recording of all pertinent purity checks and tests to
satisfy accreditation requirements.

Free Water Analysis Service. Barnstead pro-
vides, at no obligation, a comprehensive water
analysis and system recommendation based on your
specific needs. Circle the reader’s service number for
more information or call Barnstead for your sample
bottle and mailing cornitainer.

Barnstead Guide to Reagent Grade Water.
Available free from Barnstead, a concise color guide
outlining everything the modern laboratory need
know about reagent grade water—various purity
specifications, information on distillation, reverse
osmosis and deionization technologies, factors affect-
ing operating costs and much more. The Barnstead
guide will help you make an informed decision when
evaluating pure water systems. Circle the reader’s
service number for your copy.

& BARNSIEAD
‘ SYBRON CORPORATION

225 RIVERMOOR STREET BOSTON, MA. 02132
Circle No. 20 on Readers’ Service Card
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THE
ONSIDERATE
NIKON

Inverted MS Microscope

The Nikon Inverted MS takes into consideration just
about every problem you might encounter in tra-
ditionally tedious and painstaking culture cell and
histocompatability studies; then goes about resolving
each and all of them.

It gives you a lot of room to work. A full 2.0mm for a
40X objective; 30-60mm for a turret condenser.
Thick-walled flasks cease to be a problem.

The MS considers photomicrography, too. A special
built-in phototube insures precise documentation
of specimens. A changeover lever quickly switches
the image from observation to photography.

[llumination? Diascopic and episcopic both. This
capacity to accommodate different light sources
simultaneously or independently gives you un-

matched adaptability for a variety of needs. .
Adaptable also to polarized light microscopy. >

Focusing? Exact, sure, and fatigue-free with coaxial
coarse- and fine-focus knobs. The stage moves, for
example, not the eyepiece and objectives. And the
eyepiece is positioned above the stage so you have
only to shift your eyes —not your head —for viewing
of the specimen and the magnified image. If you
want, we can make the stage stationary and move
the optics for micromanipulation.

The MS, in short, considers you. Your comfort. Your
convenience. Making effortless your adjustments and
focusing. Keeping the equipment —and you —stationary
by restricting mobility to the stage and the specimen.
The result is less-fatiguing work; more accurate results.

Now, if the MS has taken all these things into con-
sideration, shouldn't you consider owning one?

Sure you should.

Write or phone for details. Nikon Instrument Division,
Ehrenreich Photo-Optical Industries, Inc., [{:f

623 Stewart Avenue, Garden City, N.Y. 11530.
Phone: (516) 248-5200.

Nikon

The first name — and the last word —in optics.
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The idea

How to make a thermostatic liquid bath which uses
an uninsulated glass tank for optimum visibility and
still controls temperature to +0.01°C as a function
both of time and of space within the tank.

The secret is adequate
circulation— circulation
which (1) processes the
entire volume of liquid
uniformly, (2) eliminates
stratification and gradi-
ents, (3) keeps the heat-
er(s) at a low tempera-
ture, (4) minimizes posi-
tive thermal lag in the
heater(s), (5) maximizes
rate of heat transfer from

222 B

sanGenTwiLOr | THERMONITOR®

heater(s) to thermoregu-
lator, and (6) compen-
sates heat loss at tank
walls and liquid surface
by an equal rate of ther-
mal transfer to those
areas. With adequate cir-
culation other system
requirements are mini-
mized and can be easily
realized.

Sargent-Welch high
precision thermostatic
water and oil baths have
a central tower contain-
ing the heaters and a
powerful impeller which
sets up a toroidal pattern

of circulation at such a
rate that the objectives
listed above are easily
accomplished. Located
at the center of the tank,
it treats all parts of the
liquid filling alike, mov-
ing it at high velocity past
the heaters, thus minimiz-
ing temperature rise and
overshoot. The resultis a
temperature control so
close that a Beckmann
thermometer will not
show a change of more
than =0.01°C when moved
from point to point or left
indefinitely at one place.
The various design fac-
tors involved in a high
precision thermostatic
liquid bath are discussed
in a new bulletin which
we would like to send you.

For your copy, phone,
write or circle the reader
service number.

mm» SARGENT-WELCH SCIENTIFIC COMPANY

7300 NORTH LINDER AVENUE « SKOKIE, ILLINOIS 60076 « (312) 677-0600

Anaheim/Birmingham/Chicago/Cincinnati/Cleveland/Dallas/Denver/Detroit/Springfield, N.J./Toronto/Montreal
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New Lauda G-3T
Constant
Temperature
Circulator

with dial-in
temperature
control.

Only $375.

4l

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.

I3 Lauda
ko4 Circulators
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LETTERS

Research Funding for
Completed Work?

I have just returned from a meeting of
a governmental group which is charged
with distributing $200,000 among the sub-
mitters of over $2 million worth of pro-
posals. We are having to go through a lot
of chaff for very little wheat. My ac-
quaintances in the National Science
Foundation and the Energy Research
and Development Administration tell me
that they are overwhelmed by the tre-
mendous number of proposals they must
read over and have evaluated. It some-
times takes many months and telephone
calls to get even an acknowledgment
that a proposal has been received by
them. Too much time and creative ener-
gy are wasted.

Being a reasonably successful re-
searcher who has not been particularly
successful at getting grant money, who
finds it fatiguing and demoralizing to ask
for money with a promise, but who finds
it invigorating and stimulating to do the
work and exhibit the results, | would like
to suggest the following.

A substantial fraction of all govern-
mental grant money should be made
available to pay for work which has al-
ready been completed. The doer of a
worthy piece of work should submit to
the appropriate funding agency a final
publication (hopefully from a reviewed,
archives-type journal) or a final report
which describes his work, together with
a budget which includes the expenses
entailed in its performance, including a
reasonable profit for the investigator or
his organization. Evaluation of work al-
ready performed could be made by tech-
nical peers as it is now, and since it
would be the work itself which is being
evaluated, there would be no need to
identify the worker in this evaluation
process. The work would stand or fall on
its own merit. It is inherently easier to
evaluate work that has already been
done than it is to anticipate the value of a
proposed piece of work.

Some of my most successful col-
leagues advise me that they now spend
as much as half of their time in the
pursuit of funding and a substantial frac-
tion of their remaining time in the per-
formance of peripheral jobs having to do
with the financing of their research. How
much less wasteful it would be if they
and the people in the granting agencies

could be relieved of the need to wade

through tons of proposals that are gener-
ated in a shotgun approach to securing
funds.

It is pertinent that young people need
help in getting started. It is also pertinent
that there are some projects for which
the expenditure is so great that no indi-
vidual or organization could afford to
take the risk involved in performing
them without a guarantee of govern-
mental funding. Such matters could be
handled as they are now. But a substan-
tial amount of research supported by the
government could be handled in the way
that 1 suggest.

Such a system would help make dis-
bursement of federal funding more com-
petitive, fair, and in the spirit of a free
society. It would give creative people
more time in which to work on their
ideas than they now have and make them
less dependent on membership and con-
formity to an establishment for success.

EpwARD A. FLETCHER
Department of Mechanical Engineering,
University of Minnesota,
Minneapolis 55455

Recombinant DNA Guidelines:
Environmental Impact Statement

In June of this year, the National Insti-
tutes of Health (NIH), with the con-
currence of the Secretary of Health, Edu-
cation, and Welfare and the Assistant
Secretary for Health, issued guidelines
to govern the conduct of NIH-supported
research on recombinant DNA mole-
cules. These guidelines, developed over
an 18-month period, involved the partici-
pation of both the scientific community
and the public. They prohibit certain
kinds of experiments and allow others to
go forward under special safety condi-
tions. The provisions afford protection
with a wide margin of safety to workers
and the environment while permitting
this important research to proceed.

In response to the requests from a
number of public commentators, the
NIH undertook to prepare an Environ-
mental Impact Statement on recombi-
nant DNA research activity, in accord-
ance with the National Environmental
Policy Act of 1969. The development of
the guidelines, as noted in my decision
paper accompanying them, was in large
part tantamount to conducting an Envi-
ronmental Impact Assessment. A formal
assessment was made, however, and a
Draft Environmental Impact Statement
was prepared, with a view to promoting
public understanding of the issuance of
the guidelines. Notice of the availability
of this draft document appeared in the
Federal Register of 8 September (p.
37842). It was also published in full in the
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Big technology
or Mini-computers.

The mini-computer
market has grown to the
point where it demands
“3330” disk technology in
a package that fits.

Introducing:

The Trident Disk Drives.

Greater track density

helped get us down to size.

The new Trident Series
brings you 370 tracks-
per-inch. And up to 6,060
bits-per-inch. Storage
capacities range from
27-82 megabytes.

Designed for the OEM.

The Tridents are each
compact, self-contained
and rack-mountable.

Their start or stop
time is only 20 seconds.
Pack changes take less
than one minute.
Rotational speed is 3600
r.p.m. Track access time
is 6 milliseconds.

The Trident Series
has one of the lowest
cost-per-byte ratios
in the industry.

CJALLICIOIMIP
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These features make
the Tridents easy to buy
and easier to sell. Call
or write California
Computer Products,

Inc., SM-M9-76

2411 West La Palma
Avenue, Anaheim,
California 92801.

(714) 821-2011.




LARGEST
CAPACITY OF ANY
ROUTINE TISSUE
PROCESSOR

Process over 300 routine tissues
on this Shandon Southern Auto-
matic Two-Liter Tissue Proces-
sor, and get the advantages of a
solid wax detector that protects
tissue against damage ... 0to 72-
hour delay timer . . . an option of

single- or double-load schedules . . .
programming. For more information, contact Shandon Southern
Instruments, Inc., 515 Broad Street, Sewickley, PA 15143,

as well as customized

SHANDOIN
SOUTHERN

)

A Southern
Instruments
Holdings Group
Company
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by KOR

THE VERSATILE SLIDE FILING
AND RETRIEVAL SYSTEM FOR
100 OR 100,000 SLIDES

adapts to your specific needs

SEE 20 SLIDES AT A GLANCE
on VPD Slide-Sho Pages, molded of
lightweight, rigid, translucent plastic
with matte, light diffusing back panel.
For file cabinets, ring binders, rear-
screen illuminators.
ASK FOR FREE SAMPLE
and brochure “‘Slide Filing Ideas”

JOSHUA MEIER DIVISION
W.R. Grace & Co., North Bergen, N.J. 07047

ISOTOPES

Kor Isotopes brings a rich background in
isotope technology to the production of a
wide range of commercially available stable
and radioactively labeled compounds. Our
versatility and isotope experience is also
available to provide custom synthesis and
model research and development services.

If your laboratory could use one or more of
our current labeled products:

¢ Amino acids * Steroids
¢ Carbohydrates ¢ Nucleics
* Pharmaceuticals  * Pesticides
¢ Lipids * Reagents,

or if we can develop a derivative for you,
write or call our Customer Service Group.
We would like to send you our current bro-
chure, featuring ?C and '*N labeled com-
pounds, and forthcoming listings of similar,
radioactive products.

ISOTOPES

division of Eco-Control, Inc.
- FIFTY-SIX ROGERS STREET
CAMBRIDGE, MA. 02142

For Customer Service, dial (617) 661-8220
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Federal Register of 9 September (p.
38425) for general comment by the public
and the scientific community.

The NIH also welcomes comments
from the readers of Science. Copies of
the document are available from Dr. Ru-
dolf G. Wanner, Associate Director for
Environmental Health and Safety, Divi-
sion of Research Services. His address is
Room 4051, Building 12A, National Insti-
tutes of Health, Bethesda, Maryland
20014. Comments on the draft statement
should be submitted to the Director, Na-
tional Institutes of Health, Bethesda,
Maryland 20014, by 18 October 1976.

DoNALD S. FREDRICKSON
National Institutes of Health,
Bethesda, Maryland 20014

Fusion as an Energy Option

The recent series of Science articles
on fusion power by William D. Metz
(Research News, 25 June, p. 1320; 2
July, p. 38; 23 July, p. 307) accurately
expresses many of the current concerns
of the utility industry about the U.S.
fusion program. The articles, however,
fail to express the utilities’ belief in the
need for development of fusion as a com-
mercially and environmentally viable en-
ergy source and their confidence that,
with proper management, this can be
carried out successfully. Fusion power is
one of the very few energy options that
can provide central-station electric pow-
er on a scale sufficient to meet our future
needs.

Although the Science articles are ex-
ceptionally well researched and techni-
cally informative, the editorial com-
ments contained therein and in Philip H.
Abelson’s editorial of 23 July (p. 279)
tend to put fusion in an unjustifiably grim
perspective. First, the technological
problems of neutron damage to materials
and of containment and disposal of radio-
active by-products have long been
known to fusion researchers, if not to the
public. It is encouraging that the engi-
neering problems of fusion have been
recognized early and are already being
tackled.

Second, the early design studies of
conceptual fusion reactors—unfortu-
nately mislabeled ‘‘reference’’ designs—
have quite naturally yielded cumber-
some and expensive products. The pur-
pose of these studies was to identify
engineering problem areas; this aim is
almost diametrically opposite to that of
designing a power plant suitable for com-
mercial application. Again, we are en-
couraged that this step has been taken
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Spectrum for copper, zinc and selenium obtained from two micro-
liters of human breast fluid.

The ability to analyze many trace elements simultaneously
and nondestructively is what x-ray energy spectrometry is
all about. Now, new developments by Kevex provide med-
ical researchers, the pharmaceutical industry and process
control engineers with high-speed analytical capabilities
that offer far more potential than traditional techniques
such as AA.

In this instance, the Kevex x-ray energy spectrometer
measured the zinc-to-copper ratio and selenium concen-
tration in two microliters of human breast fluid. A recent
study shows a positive correlation between coronary mor-
tality in 47 U.S. cities and the ratio of zinc-to-copper in
cow milk of’those areas. The connection between low
cancer rate and high selenium diet was also reported for
both cancer of the colon and breast cancer. (C & E News
May 3, 1976).

The new Kevex ULTRA-TRACE' x-ray energy spectrometer
can analyze a fraction of a billionth of a gram of selenium
in human breast fluid—total analysis time per determina-
tion—5 minutes! ULTRA-TRACE'™ is an innovation that
combines many seemingly disconnected analytical para-
meters, each marginally effective, into an integrated sys-
tem of great-usefulness. Are you interested in nondestruc-
tive multi-element trace analysis? For more information
contact Kevex at:

KEVEX CORPORATION
898 Mahler Road
Burlingame, California 94010
Phone (415) 697-6901
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and are confident that future designs will
bear little resemblance to these *‘proto-
zoic’’ behemoths.

Third, the comparison in Abelson’s
editorial between the cost ($10 billion) of
a 10-megawatt fusion plant and that of a
10-Mw solar electric plant ($100 million)
is deceptive. The 10-Mw figure for
fusion is a nominally chosen small posi-
tive number to indicate breakeven; fu-
sion reactors would not come in such
small sizes. If a fusion reactor took 1000
Mw to energize and produced 1010 Mw
of electric power, it would have a net
output of 10 Mw. However, if the plasma

confinement time turned out to be twice
as long as assumed (and this is well
within the present range of uncertainty),
the same reactor would produce 2020
Mw, for a net of 1020 Mw. By contrast,
increasing the capacity of a 10-Mw solar
plant to 1000 Mw would entail a 100-fold
duplication of collecting panels and ener-
gy storage facilities. Furthermore, the
$100 million figure quoted above is for a
single solar electric installation; the $10
billion figure is the integrated cost of the
entire fusion R & D program up to 1990.
The cost of developing fusion into a
commercial energy source will be com-

perfect product uniformity
25 to 250lbs, up to 70 sq ft

Extra capacity where you need
it now! Stainless freeze dry modules
wheel where you want, use quick
hose connections for cooling water
and drain. Plug in to 220v line and
start processing!

Stopper 5,000 serum bottles or dry
2501bs in trays. Programers,
weighing systems, variable
vacuum —more! 7 models,
performance matched:

SHELF TO SHELF
TEMPERATURE UNIFORMITY
GUARANTEED

1196

PILOT PLANT TO
FULLPRODUCTION

VIRTIS“SRC"SUBLIMATORS

PERFORMANCE MATCHED
Shelf to Shelf Chamber to Chamber Locationtolocation

\

Run units individually or up to 6 in
tandem for full production flexibility.

THE VIRTIS COMPANY INC. P.0.BOX V346 GARDINER, NEW YORK 12525
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FREEZE DRYING

parable to that of any major space, milita-
ry, or weapons program; its importance
to national security could be just as
great. The technological problems of put-
ting an American on the moon were stag-
gering; yet they were solved when the
nation put its resources behind the space
program. Similarly, fusion needs the
strong and consistent support of the pub-
lic and of Congress if it is to become a
reality. Without such support the pro-
gram is destined to failure.

Regardless of how the program has
fared in the past, the necessary dialogue
between the users (the utilities) and the
developers (the government) is now un-
der way. The Electric Power Research
Institute (EPRI) and the utilities believe
that the fusion program should, at this
time, remain broad-based while moving
purposefully toward the goal of com-
mercialization. By working closely with
the Energy Research and Development
Administration (ERDA), EPRI is refiect-
ing utility viewpoints and design require-
ments into the national R & D effort.
The inherent flexibility of fusion, which
gives it many options for achieving our
energy goals—in terms of plasma con-
figurations, heating methods, fuels, and
energy converters, as well as of hybrid
schemes such as fission fuel production
and waste burning and synthetic chem-
ical fuel production—gives us confidence
in the eventual success of the develop-
ment effort.

The utility industry supports fusion
research not only through EPRI but also
through individual corporations, such as
the Texas Atomic Energy Research
Foundation, the Wisconsin Electric Utili-
ties Research Foundation, and North-
east Ultilities. Together with ERDA, we
feel that, if the fusion R & D program is
not prematurely condemned for identi-
fying its problems, these obstacles can
be overcome or circumvented. Further-
more, we fully expect that the require-
ments of the utility industry and of so-
ciety will be taken into account as the
program proceeds toward commercial
application.

WiLriaMm C. GOuGH

Fusion Power Program,
Electric Power Research Institute,
3412 Hillview Avenue,
Post Office Box 10412,
Palo Alto, California 94303

Francis F. CHEN
EPRI Fusion Advisory Committee,
Department of Engineering and Applied
Science, University of California,
Los Angeles 90024

MICBAEL LOTKER
EPRI Fusion Program Committee,
Northeast Utilities,
Hartford, Connecticut 06101

SCIENCE, VOL. 193



It steals every scene and autographs it.

Photomicroscope il . ..

the fully automatic superstar.

Fully automatic built-in 35mm camera for stability, com-
pactness, and convenience.

Fully automatic integrated computer fiash to solve vibra-
tion, reciprocity and color problems.

For polarized-light and fluorescence work, 98% of the
light can be directed onto the film.

Largest selection of illumination and other equipment
for all techniques in both transmitted and incident light.

Acceptance of photometers, TV, projection screen, other
format cameras—while keeping full 35mm camera capability.

Now another first — new film codifier.

The Photomicroscope has been making photomicro-
graphic history for 20 years — and is now recording events
even more efficiently and reliably. The new film codifier at-
tachment leaves your mark on each exposure.

Now you can identify every frame with up to 5 symbols,
letters and/or automatically successive numerals regardless
of the length of time your specimens are exposed.

Contact us for the complete story or a demonstration.

Nationwide Service

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,
Los Angeles, San Francisco, Washington, D. C. In Canada: 45 Valleybrook Drive, Don Milis, Ont., M3B 2S6. Or call (416) 449-4660.
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ON excnange papers
MAGINATE

Whatman Specialized Papers. Effective ion
exchange in sheets and rolls.

Unique analytical tools. For ion exchange
chromatography; electrophoresis; ion exchange
filtration...

lon exchange papers. Probably applicable to
the separations you've been doing harder ways.
Very probably applicable to analyses you can't
do any other way.

You can have Whatman DEAE anion paper (our
Grade DE 81), CM (carboxymethyl cellulose)
cation paper (our Grade CM 82), or our cellulose
phosphate paper, Grade P 81.

Think of your problem. Consider our solution:
ion exchange papers. From Whatman.

Whatman Inc. ® 9 Bridewell Place, Clifton, New
Jersey 07014 ¢ (201) 777-4825 ¢ Telex 133426.
Or from your laboratory supply dealer.

Circle No. 77 on Readers’. Service Cgqrck

*':

[N —
-— -—
v v

A‘ Whatman




24 September 1976, Volume 193, Number 4259

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE
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the advancement of science, including the presentation
of minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
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Toward a New Partnership

With the fireworks spent and the tall ships back in home ports, we enter
both the nation’s third century and the second century of the American
university. Unfortunately, after 100 years of coexistence, our universities
and the federal government have reached what I believe is a mutually
counterproductive stage in their relationship.

Recently, President Harold L. Enarson of Ohio State University ad-
dressed the Ohio congressional delegation on this subject. Some of his
remarks are particularly appropriate to members of our science community:
‘A fundamental change is taking place in the relationship between Washing-
ton and the nation’s colleges and universities, a change which I find deeply
disturbing. Once we were partners working together to solve national
problems. Now we view each other with suspicion, almost as adversaries.
We overregulate on one hand and overreact on the other. We have placed
our partnership in peril. And if it is to be restored, it urgently needs our
attention and understanding.”

These are strong words, but I hear them echoed by my colleagues in
universities across the land. From my own campus vantage point, the idea
and the substance of our partnership with the federal government are being
eroded in two specific ways. First, federal policy is being formulated which,
wittingly or unwittingly, undermines the independence that has always been
the fundamental strength of American universities. For example, several
bills pending in the Congress pertaining to federal funding of medical
education contain provisions that may require ill-conceived changes in
curriculum as a condition of award. While we are hopeful that these
provisions will be omitted in the conference committee, the fact that they
survived through both houses of Congress indicates the decline in trust in
our relationship with the federal government.

A second factor eroding the partnership is manifested in the administra-
tive procedures being developed to implement federal policy. For example,
narrower and narrower interpretations by federal auditors have turned the
straightforward principle of overhead or indirect cost recovery on federal
grants and contracts into a maze of procedures that work against the very
policies they are supposed to implement. The result in this instance is
transforming what was once a joint venture with joint federal and university
contributions into a federal ‘‘buyers’ market.”’

The formulation of federal policy is a factor we can deal with much more
effectively than we can with increasingly narrow procedural interpretations.
Broad policy in fields such as science and health are debated and scrutinized
openly in the Congress. I believe we can rebuild the partnership in this open
area. However, our task is more difficult when administrative procedures
are formulated and interpreted behind closed doors, and then issued without
university input and usually without warning. True, many times the proce-
dural changes and new interpretations are narrow in scope. Over time,
however, their cumulative effect can change or even destroy fundamental
policies that are critical to maintaining a strong science effort.

Having spent some time as a federal agency head myself, I recognize the
need for guidelines to carry out the mandates of Congress and to ensure that
public funds are expended in a rational and constructive manner. We all
recognize that a reasonable level of federal regulation must be tolerated if
we are to be the beneficiaries of federal resources. Colleges and universities
must be accountable for their use of public funds and an agency has every
right to expect such accountability. At the same time, we have every right
to expect the independence necessary to carry out the work for which the
funds were appropriated in the first place.—WiLLiamMm D. McELRoY,
Chancellor, University of California, San Diego, La Jolla 92093



Named after the famous Greek phy-
sician, the GALEN microscope meets
exacting Bausch & Lomb standards.
Itis priced at $746.00*.

The GALEN microscope is ideal for
routine work in colleges, hospitals
and industrial labs. And it meets the
specifications required for a micro-
scope used to study medicine.

Compare the quality of the GALEN

microscope against any other micro-
scope on the market.

Name

free demonstration.

Look into GALEN when you’re
looking for a microscope:

* Parfocal, coated optics.

e 4x, 10x, 40x, 100x (oil) achromatic
objectives.

* Monocular,
models.

binocular, triocular
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BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

20809 North Goodman Street
Rochester, N.Y. 14602

[] Have my B&L dealer contact me to arrange a convenient,
[] Send catalog 31-2439.

INTRODUCING THE NEW GALEN.
A professional microscope

at a price you
can afford.

e In-base, variable control illumi-
nator (30-watt).

e |deal for brightfield, darkfield and
phase contrast observations.

e Precentered substage with conven-
ient low rack-and-pinion focusing.

e Graduated mechanical stage; low,
coaxial controls.

¢ Immediate off-the-shelf delivery.

e Bausch & Lomb guarantee, and na-
tionwide service.

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

1400 North Goodman Street
Rochester, N.Y. 14602
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GALEN

professional microscope
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Institution or Company

Street
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State

Zip

1200

GALEN. The scope of a more productive laboratory.
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-76°C
Ultra-Cold.
-96°C
Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you can
label each door to know what’s
inside. Easy labeling for what'’s
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 2”
portholes for recorders? The
Kelvinator Commercial name?
You got them. Don’t be caught
in the cold without ultra-cold. f
Contact J. E. Hirssig at Kelvinator \

Commercial, the company that knows

how to give you 12 cubic feet of the best cold you ever had.

Upright UC-105 (—76°C/ —105°F) Chest UC-520 (—85°C/—120°F)
Chest UC-540 (—96°C/—140°F)

Kelvinator

621 Quay Street * Manitowoc, Wisc. 54220 - (414) 682-0156
One of the White Consalidated Industries
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Methylated or
Acylated Nucleotides

Name Cat.No. Size Price
2'-O-Methylguanosine

5’-phosphate*t 4665 5mg $20.00
7-Methylguanosine

’-phosphate*+t 4363 10mg 20.00

N®,2’-O-Dimethyladenosine

5’-phosphate 4707 5mg 60.00
N6-Methyladenosine

5’-phosphate 4293 10 mg 9.25
1-Methyladenosine

5'-phosphate 4274 25mg  15.00
2'-O-Methyladenosine

5’-phosphate* 4830 5mg  20.00
2’-O-Methylcytidine

5’-phosphate* 4840 5mg 20.00
2’-O-Methyluridine

5’-phosphate* 4835 5mg  20.00
N%-Acetylcytidine

5’-phosphate 4841 5mg 20.00

We have them all in stock for immediate delivery.
Corresponding nucleosides are also available.
* 5-diphosphate available. + 5'-triphosphate available.

excellence in biochemistry

PLbiochemicails,inc.

1037 \NEST MCKINLEY AVENUE, MILWAUKEE, \NIS 53205
®@Call (414) 271-0667  Telex 26881
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When it comes
o I,IIRNA and tRNA,
we're great
L ] ®
isolationists.

When you need to isolate mRNA and other
polynucleotides with poly rA rich regions or
tRINA and other ¢is diol containing
structures, that’s when the products of
Collaborative Research can help.

Our Oligo dT Celluloses allow you to isolate
and purify specific poly rA containing molecules.
With these celluloses you can obtain poly rA
binding as high as 180 A, , units per gram in
NaCl (0.5M). Poly rA containing mRNA
is usually retained quantitatively.

Our Dihydroxyboryl (DBAE) Cellulose is the
ideal absorbent with which you can isolate and
purify particular tRNA isoacceptors, or other cis
diol containing molecules. Selective binding
results from complex formation between the cis
diol group in a terminal ribose and the insolu-
bilized dihydroxyboryl groups. DBAE-Cellu-
lose has high capacity and separations can be
carried out at near neutral pH. You can achieve
elution of the bound products in high yields.

If your research could benefit from our exper-
tise as isolationists of nucleic acids or from our
expertise in many other aspects of nucleic acid
research, let us send you further information

about our products useful in this area. Just
mail this coupon.

Research Products Division

Collaborative Research, Inc.

1365 Main Street. Waltham. Mass. 02154
Tel. (617) 899-1133 ext. 5 Cable: COLLABRES
Original and sole source for many advanced research products

Mail this coupon for more information.

D Oligo dT-Celluloses
for isolation of mMRNA

1

Templates, Primers & Assay
kits for Reverse Transcriptase

DNA-RNA &
DNA-DNA hybrids

Oligo dA, dC, dG
and dI-Celluloses
Dihydroxyboryl Cellulose D

Custom Synthesis

for isolation of tRNA
Oligodeoxyribonucleotides RIA’s for Cyclic AMP
of defined sequence & Cyclic GMP

D Please send information on the products 1 have checked above.

D Please add my name to your mailing list.

Name
Position

Affiliation Tel.
I Address
City State Zip

5-924
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Water-Soluble Mounting Medium

Aqua-Mount is a phosphate-buffered
water-soluble mounting medium. It is
suitable for procedures in which the last
step in staining is aqueous, such as in
amyloid or fat stains, frozen sections, or
immunofluorescent slides. Its low viscos-
ity enables it to permeate tissue readily
and to flow swiftly between the cover
glass and slide. It fills empty space, re-
leases air bubbles, promotes rapid set-
ting, and affords clear viewing. It is semi-
permanent, nonfluorescing, and buffered
to maintain fluorescence. It comes in
packages of six 20-milliliter dispenser
bottles. Lerner Laboratories. Circle 692.

Laboratory Flasks

Kool-Grip wash bottles and flasks are
made of borosilicate glass with heat-in-
sulating, cool-to-the-touch composition
cork jackets permanently bonded to their
necks. A modelis available in 500-, 1000-,
and 2000-milliliter capacity with a pour-
ing lip to assure dripless transfer. Guth
Products. Circle 695.

Atomic Absorption Atomizer

The IL 555 CTF features temperature
feedback. A calibrated tungsten-based
wire is in contact with the graphite cu-
vette which contains the sample and acts
as a resistance thermometer. As the
graphite heats the wire, the resistance of
the wire increases at a known rate. The
wire forms part of a feedback circuit
which assists in regulating the current
supplied to heat the graphite. This setup
causes the furnace to heat rapidly to

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Readers’ Service Card (on pages 1190A and
1274A) and placing it in the mailbox. Postage is free.

—RicHARD G. SOMMER
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yield tall, narrow absorbance peaks
which improves sensitivity. An example
of this is the determination of titanium in
the range of (0.5 microgram per liter
(parts per billion). Instrumentation Labo-
ratory. Circle 694.

Animal Activity Meter

Automex employs a tracking circuit
that maintains its sensitivity throughout
an experiment and features close toler-
ances to facilitate comparison of mea-
surements from one instrument to those
from others. The meters may thus be
grouped for such experiments as drug
screening for effects on animal behavior.
The instrument uses standard plastic
cages and measurements are not influ-
enced by food, water, or bedding. The
device records vertical and horizontal
movements as detected by a radio-fre-
quency electromagnetic field sensor. Co-
lumbus Instruments. Circle 697.

Refractor Telescope

Model 105 2-inch refractor is suitable
for serious beginning observers. It fea-
tures a coated, air-spaced, 50-millimeter
achromatic objective. The altazimuth
mounting provides accurate slow and
fast controls for both altitude and azi-
muth motions. Other standard equip-
ment includes a star diagonal; 28- and 78-
power objectives; 4-power, 19-millime-
ter viewfinder with crossline; and a
sturdy wooden tripod. A variety of acces-
sories and attachments is available for
terrestrial viewing, photography, and
other applications. Unitron Instruments.
Circle 698.

Stereoscopic Accessory for SEM

A stereoscopic observation and mea-
suring instrument has been developed
for scanning electron microscopy. It pro-
duces three-dimensional images, magni-
fied up to 500,000 times, which can be

measured while under observation to a
maximum of 300 angstroms for height
and up to 30 angstroms for length and
width on the Hitachi HFS-2 scanning
electron microscope. It consists of two
memory devices, a time-sequential
three-dimensional television system with
a PLZT electro-optical shutter, and a
three-dimensional measuring unit. The
specimen is tilted in the microscope col-
umm and electron beams are directed at
it from two incident angles. The two im-
ages produced are stored in the memory
devices and shown on a monitor timed al-
ternately at one-sixtieth of a second and
synchronized by the shutter. Hitachi.
Circle 693.

Oxygen Detector

The Oxygen Indicating Tube is used in
conjunction with a connecting tube and a
multigas detector pump to determine ox-
ygen concentration in ambient air and
other gases. A stroke of the pump causes
the tube to indicate percent of oxygen.
To activate the system, the ends of the
indicating and connecting tubes are bro-
ken, the two are joined by a rubber con-
nector and the set is placed in the pump.
Each connecting tube can be used four
times and each indicating tube can be
used once. The tubes are unaffected by
moisture and may be used in temper-
atures from 0° to 90°C. If stored at less
than 30°C, the tubes have a shelf life of 2

years. National Mine Service. Circle
696.
Literature

Electronic Kits are included in the fall
catalog for television, test instruments,
radio, stereo, auto accessories, clocks,
and other do-it-yourself items. Heath.
Circle 699.

Instruments at a Glance features a line
of analytical products, such as gas and
liquid chromatographs, spectrophotome-
ters, mass spectrometers, electrometers,
and data processors. Varian Instrument
Group. Circle 700.

Neuroscience, Statistics, Psychology
is a 1977 catalog of audiovisual programs
and materials in these disciplines. Life
Science Associates. Circle 701.

Chromatography Data Processors in-
cludes devices designed by chromatogra-
phers for evaluation of data collected
with these analytic techniques. Laborato-
ry Data Control. Circle 702.

2200 Portable Computing System is de-
scribed in an illustrated brochure. Wang
Laboratories. Circle 705.
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HIGH-PRECISION
ABSORPTION CELLS

GILSON AUTOMATIC FRACTIONATOR
FOR ACRYLAMIDE GELS

DOUBLE CELL
WASHER/DRYER

/Semi-Permanent

IR Microcell .
Minidie

i IR Gas Coll pH Electrodes
y IR and UV
Sampling Accessories

PRECISION CELLS, INC.

Write or phone for literature. 560 South Broadway
GILSON MEDICAL ELECTRONICS, INC. SR pRlac e York 11801

0

Evacuable
Pellet Die

&

Beam Attenuator

Several important design features such as incremental advance of
the gel, a rotating cutting wire and a pulsing pump have resulted 1
in a greatly improved GEL FRACTIONATOR when compared with g
previously available devices.

The Gel Fractionator also has the mincing assembly located
ahove the scintillation vials so that the minced particles are flushed
directly into each vial. Thickness of the gel slice can be selected
0.5, 1, 2 mm). The uniformity is such that the maximum error of
the minced gel dispensed into each vial is +4%. The average
error is +1.3%.

Tel.: 516-938-7772

Post Office Box 27, Middleton, Wis. 53562 « Phone 608/836-1551

Circle No. 121 on Readers’ Service Card Circle No. 249 on Readers’ Service Card

a; New Steroids

To facilitate research studies of estriol biosynthesis and fetal condition™ 2 3
16a-Hydroxydehydro [1,2,6,7-°H]epiandrosterone 60-90Ci/mM TRK.514

To facilitate the determination of circulating levels of estrone sulfate
[6,9-°*H]Estrone sulfate, potassium salt 30-60Ci/mM TRK.515

‘Cplas, A., Heinrichs, W.L., Steroids, 5, 753 (1965)
Simmer, H. H. et al, Am. J. Ob. and Gyn., 121, 646 (1975)
*Buster, J.E. and Abraham, G.E., Anal. Letters, 5(7), 487 (1972)

In Canada:

2636 S. Clearbrook Drive 400 Iroquois Shore Road

MEIrSNAM .,/ DCAlIC  ariington Heights, iL 60005 Oakville, ONT

\. D SEARLE CORPORATION (312) 593-6300 (416) 844-8122
AN ACTIVITY OF G. D. SEARLE & CO. AND THE RADIOCHEMICAL CENTRE Toll-free (800-323-9750) Toll-free (1-800-261-5061)
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the
new
super

duper

It's a technical wizard.
It's the quick, simple
and most reliable way to
make better duplicate
slides, filmstrips, inter-
negs, technical
blowups and su-
per - impositions
without guess-
work.

Write today to
get the full story
about

the new, more versatile
BOWENS ILLUMITRAN 3

BOGEN PHOTO CORP.

Box 448, Englewood, N.J. 07631

Circle No. 64 on Readers’ Service Card

Now! Painless Product
Photography

Technal
Transi-Table

Assure shadow-free product shots.
Reduce costly retouching. Frosted
translucent plastic provides sweep-
ing working surface. Sturdy frame-
work, easy to assemble in minutes.
Overall 63” high, 48” wide. Ideal for
any studio.

See your dealer or write for literature.

BOGEN PHOTO CORP.

Box 448, Englewood, N.J. 07631

RESEARCH NEWS

(Continued from page 1232)

can relax to the ground vibrational state
by way of the V-T process. Thus, in
order to determine in detail the effect of
laser excitation on the reaction rate, the
rates of five separate reactions must be
differentiated. Such a complete analysis
is yet to be accomplished.

Early experiments were performed by
separate groups at the Naval Research
Laboratory, Washington, D.C., con-
sisting of Robert Gordon (now at the
University of Illinois at Chicago Circle)
and Ming Chen Lin, and at the National
Bureau of Standards, consisting of Mi-
chael Kurylo, Andrew Kaldor (now at
the Exxon Research and Engineering
Company, Linden, New Jersey), Braun,
and their associates. Although their data
were not precisely in agreement, the two
groups found that laser enhancement
seemed to be about equally effective in
producing both electronically excited
and vibrationally excited nitrogen diox-
ide and that, overall, the reaction was
enhanced by about a factor of 10.

Most recently, experiments over a
wide range of temperatures by Gordon,
Jerry Moy, and Ezra Bar-Ziv at the Chi-
cago Circle campus led to the conclusion
that about 43 percent of the vibrational
energy in ozone was contributing to the
reduction in the activation energy for the
reaction yielding electronically excited
nitrogen dioxide. Similar results have yet
to be obtained for the reaction leading to
vibrationally excited nitrogen dioxide.

Finally, Terrill Cool and Kin-Kwok
Hui at Cornell have separately measured
(at room temperature) the visible and
infrared components of the chem-
iluminescence from the product nitrogen
dioxide. They were able to determine
that, not only does the laser excitation
enhance both reactions, but that it prefer-
entially enhances the production of elec-
tronically excited nitrogen dioxide as
compared to vibrationally excited nitro-
gen dioxide by a ratio of 2 to 1. This
result updates the earliest experiments,
in which it was not possible to complete-
ly separate the contributions of each
component to the overall reaction, and is
also in agreement with the information
theoretic analysis assertion that vibra-
tional excitation is less and less effective
for increasingly exothermic reactions.

In modern molecular dynamics, theo-
rists calculate reaction rates from the
trajectories of reactants and products
over multidimensional surfaces (hyper-
surfaces) that represent the potential en-
ergy of the chemical system as a function
of the relative positions of each mole-

cule. The effect of vibrational excitation
on a reaction rate, then, must be de-
scribed in terms of changing these trajec-
tories, and the different effects of differ-
ent modes of excitation must be related
to the details of these surfaces.

To test these ideas, some years ago,
John Polanyi and Wing Hing Wong of the
University of Toronto made trajectory
calculations for a variety of model sur-
faces—that is, surfaces not related to
any real chemical system. Polanyi and
Wong found that, for simple exchange
reactions of the type AB+ C —
A + BC, increasing the translational en-
ergy of the reactants was most effective
in enhancing the reaction rate when the
energy barrier separating the reactants
and products was at a maximum early in
the collision—that is, as the reactants are
still approaching one another. Vibra-
tional excitation, on the other hand, was
most effective when the energy barrier
came late in the collision, as the products
begin to separate.

In another study, Polanyi and Man
Hung Mok discovered that pre-
dominantly exothermic reactions tend to
have early barriers, whereas largely en-
dothermic reactions tend to have late
barriers. Philip Brooks and his asso-
ciates at Rice University have experi-
mentally confirmed these conclusions, at
least in part, in their molecular beam
experiments on the reaction K + HCl —
H + KCI. They found that laser excita-
tion of the hydrogen chloride to its first
vibrational state enhanced the reaction
rate 100-fold. But increasing the trans-
lational energy by about the amount
equivalent to the vibrational excitation
had only 10 percent of this effect on the
slightly endothermic (2 kcal/mole) reac-
tion.

Thus, the trajectory calculation ap-
proach to molecular dynamics provides a
measure of support for the empirically
found correlations between the type of
reaction and the effect of vibrational exci-
tation or reaction rate. While this augurs
well for the future of infrared photochem-
istry with lasers, researchers caution
that the accumulation of much more bas-
ic photochemical data on a wide variety
of compounds and the development of
inexpensive, tunable, high-power lasers
are both necessary before very many
commercial-scale processes will be pos-
sible. At present, for example, in addition
to the CO, laser, the only high-power
infrared lasers for photochemistry in-
clude the carbon monoxide and hydrogen
fluoride lasers, which emit light at wave-
lengths near S micrometers and 2.7 micro-
meters, respectively.

—ARTHUR L. RoBINSON
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New

cyclic GMP

+ RIAKIT

¢ Rapid e Sensitive ¢ Specific e Reproducible

o Stable ¢ Minimal Sample Preparation
The specificity and sensitivity of a cyclic
GMP assay are only as good as the binding
protein or antibody used. Good binding pro-
teins or antibodies have been difficult to ob-
tain and the lack of them has held up investi-
gations on the mechanism of action of cyclic
GMP.

We can now offer you a kit which combines
the use of a very specific antibody with
tritiated cyclic GMP at high specific activity.
This gives a simple, sensitive and specific
assay for cyclic GMP in tissue and plasma
extracts and urine samples, which is not
significantly affected by other substances
likely to be presentin crude extracts or assay

mixtures.

The kit contains all the materials for one

standard curve and 65 unknowns

code TRK.500

Also available is our well-established kit
for the measurement of cyclic AMP

code TRK.432

\— Amersham/Searle St SEee"

in duplicate.

cyclic AMP Assay Kit

ensmaw seamE comromsTOn @12)

©.8EAME 8 €O cewre  Toll-tree (800-323-9750) Toll-free (1-800-261-5061)
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Supercold Freezers

e Complete line of supercold freezers including up-
right, bench top and low profile chest models.

o Frost resistant sealed and insulated inner doors on
upright models.

e Chest models are countertop height for ease of
access.

. ;remperatures to —100°C; capacities to 23 cubic

eet.

Write today for our descriptive literature on freezers,

incubators, growth chambers, and environmental

rooms.

Calumet is professional photographic equipment.

Calumet Scientific also offers you the highest quality
professional photographic equipment at direct-from-
the-factory savings.

Vs

New York

~ Ca|umet 418 Park Ave. South

W | acientific, inc.

10016, 212/695-4780

(416) 844-8122

Los Angeles

1590 Touhy A"'§1Ezlk Grove Village, JII. 60007 434 North La Brea

/439-9330 90036, 213/933-5735

Circle No. 107 on Readers’ Service Card

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,
just ask 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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CHARLES C THOMAS  PUBLISHER

REGULATION OF DEPRESSED
METABOLISM AND THERMO-
GENESIS edited by L. Jansky, Charles
Uniy., Prague, Czechoslovakia, and X.
J. Musacchia, Univ. of Missouri,
Columbia. Foreword by Charles G.
Wilber. (30 Contributors) In its cover-
age of the biochemistry, physiology
and adaptive functions of thermoregu-
lation, this book combines reviews of
intercellular events, -electrophysio-
logical events, and features which es-
tablish heat economy in the defense
against cold. Interrelationships be-
tween two forms of depressed metab-
olism—the natural phenomenon of
hibernation and the laboratory experi-
mental phenomenon of hypother-
mia—are given considerable attention.
’76, 304 pp., 111 il., 7 tables, $23.75

ENVIRONMENTAL PROBLEMS IN
MEDICINE edited by William D.
McKee, Palo Alto Medical Clinic, Palo
Alto, California. (36 Contributors)
Written to promote an understanding
of increasing environmental hazards
and their role in the development of
disease, this book covers population
problems; changes in living patterns in
modern society; health effects related
to food, water and air; chemical car-
cinogens; agricultural chemicals and
pesticides; and environmental metals.
Special emphasis is placed on the
major diseases causing death in our
society particularly those related to
arteriosclerosis. *75, 880 pp. (6 3/4x 9
3/4), 90il., 152 tables, $36.50

MOLECULAR AND ENVIRON-
MENTAL ASPECTS OF MUTAGENE-
SIS edited by Louise Prakash, Fred
Sherman, Morton W. Miller,
Christopher W. Lawrence and Harry
W. Taber, all of the Univ. of Roches-
ter, Rochester, New York. (40 Con-
tributors) Basic interactions of envi-
ronmental mutagenesis with DNA are
considered in this book. Presentations
and discussions progress in organismic
complexity from mutagenesis of pro-
karyotic and eukaryotic cells, to
mutagenesis of multicellular orga-
nisms, and finally to considerations of
mutagenic phenomena in mammalian
organisms. These discussions reflect a
variety of synergistic and catalytic
insights. '75, 295 pp., 40/il., 66 tables,
$24.50

Prepaid orders sent postpaid, on approval

301-327 EAST LAWRENCE

SPRINGFIELD -ILLINOIS - 62717
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BOOKS RECEIVED

(Continued from page 1236)

Iytical Chemistry and Toxicological and Envi-
ronmental Chemistry Reviews.

Annual Review of Earth and Planetary Sci-
ences. Vol. 4. Fred A. Donath, Francis G.
Stehli, and George W. Wetherill, Eds. Annual
Reviews, Palo Alto, Calif., 1976. x, 484 pp.,
illus. $15. .

Assembly Language Programming and the
IBM 360 and 370 Computers. Walter G. Rudd.
Prentice-Hall, Englewood Cliffs, N.J., 1976.
XX, 554 pp., illus. $16.95.

Biological Membranes. Their Structure and
Function. Roger Harrison and George G.
Lunt. Halsted (Wiley), New York, 1976. viii,
254 pp., illus. Paper, $9.95. Tertiary Level Bi-
ology.

The Bipersonal Field. Robert Langs. Aron-
son, New York, 1976. x, 468 pp. $20. Classi-
cal Psychoanalysis and Its Applications.

The Case of Leonid Plyushch. Tatyana
Khodorovich, Ed. Translated from the Rus-
sian edition (Amsterdam, 1974) by Marite Sa-
piets, Peter Reddaway, and Caryl Emerson.
Westview Press, Boulder, Colo., 1976. xviii,
152 pp. $10.75.

The Chinese. A Study of a Hong Kong Com-
munity. Cornelius Osgood. University of Ari-
zona Press, Tucson, 1976. Three volumes, il-
lus. Vol. 1, xviii + pp. 1-446; vol. 2, xvi + pp.
447-966; vol. 3, xiv + pp. 967-1264. In slip-
case, $45.

Crime by Computer. Donn B. Parker. Scrib-
ner, New York, 1976. xii, 308 pp. $10.95.

Cultures and Time. L. Gardet and eight oth-
ers. Unesco Press, Paris, 1976 (U.S. distrib-
utor, Unipub, New York). 246 pp. Paper,
$14.85. At the Crossroads of Culture.

The Demographic Explosion. The Latin
American Experience. Benjamin Viel. Trans-
lated from the Spanish edition (1970) and up-
dated by James Walls. Irvington, New York,
and Halsted (Wiley), New York, 1976. xiv,
250 pp. $14.95. The Irvington Population and
Demography Series. A Population Reference
Bureau Book.

Developmental Disorders. Assessment,
Treatment, Education. Robert B. Johnston
and Phyllis R. Magrab, Eds. University Park
Press, Baltimore, 1976. xii, 532 pp., illus.
$14.50.

A Dictionary of Chromatography. Ronald C.
Denney. Halsted (Wiley), New York, 1976.
xii, 192 pp., illus. $14.50.

Dictionary of Speech and Hearing. Anatomy
and Physiology. Joseph F. Brown. Speech
and Hearing Service, Sacramento, Calif.,
1975. vi, 276 pp., illus. Cloth, $10; paper, $7.

Drought Hazard in the United States. A Re-
search Assessment. Richard A. Warrick with
Patricia B. Trainer, Earl J. Baker, and Wal-
traud Brinkmann. University of Colorado In-
stitute of Behavioral Science, Boulder, 1975.
xxiv, 200 pp., illus. Paper, $5. Program on
Technology, Environment and Man Mono-
graph Series.

Elementary Particles and Symmetries. Lew-
is Ryder. Gordon and Breach, New York,
1975. xxviii, 250 pp., illus. $22.50. Documents
on Modern Physics.

Essays in Physics. Vol. 6. G. K. T. Conn and
G. N. Fowler, Eds. Academic Press, New
York, 1976. x, 158 pp., illus. Paper, $8.50.

Freud’s ‘Project’ Re-Assessed. Preface to
Contemporary Cognitive Theory and Neuro-
psychology. Karl H. Pribram and Merton M.
Gill. Basic, New York, 1976. 192 pp., illus.
$10.

Geology of the Olduvai Gorge. A Study of
Sedimentation in a Semiarid Basin. Richard
L. Hay. University of California Press, Berke-
ley, 1976. xvi, 204 pp., illus. + plates. $22.50.

Handbook of Iron Meteorites. Their Histo-
ry, Distribution, Composition and Structure.
Vagn F. Buchwald. Published for the Center
for Meteorite Studies, Arizona State Universi-
ty, by University of California Press, Berke-
ley, 1976. Three volumes, illus. Vol. 1, Iron
Meteorites in General, xii + pp. 1-244 + in-
dex; vol. 2, Iron Meteorites: Abakan—Mejil-
lones, vi + pp. 245-820 + index; vol. 3, Iron
Meteorites: Merceditas—Zerhamra; Supple-
ment, vi + pp. 821-1418 + index. Boxed,
$140.

The Heroin Epidemics. A Study of Heroin
Use in the United States, 1965-1975. Leon
Gibson Hunt and Carl D. Chambers. Spec-
trum, New York, 1976 (distributor, Halsted
[Wiley], New York). xiv, 146 pp., illus.
$12.95. Sociomedical Science Series.

Information Chemistry. Computer Assisted
Chemical Research Design. Papers from a
seminar, Honolulu, July 1973. Shizuo Fuji-
wara and Harry B. Mark, Jr., Eds. University
of Tokyo Press, Tokyo, 1976 (U.S. distrib-
utor, International Scholarly Book Services,
Beaverton, Ore.). X, 386 pp., illus. $65.

The Innovative Millionaires. How They Suc-
ceed. Gene Bylinsky. Scribner, New York,
1976. xiv, 238 pp., illus. $9.95.

Introduction to Logic and Switching Theory.
Nripendra N. Biswas. Gordon and Breach,
New York, 1975. xiv, 354 pp., illus. $29.50.

The Journals of Jonathan Carver and Re-
lated Documents, 1766-1770. John Parker, Ed.
Minnesota Historical Society Press, St. Paul,
1976. xii, 244 pp., illus. $10.50.

Laser Speckle and Related Phenomena. J. C.
Dainty, Ed. Springer-Verlag, New York,
1975. xiv, 288 pp., illus. $38.90. Topics in Ap-
plied Physics, vol. 9.

Late-Glacial Chronology. Richard J. Lougee
and Clara Rom Lougee. Vantage, New York,
1976. xxxiv, 554 pp., illus. + plates. $15.

Lipid Chromatographic Analysis. Vol. 2.
Guido V. Marinetti, Ed. Dekker, New York,
ed. 2, 1976. x + pp. 339-712. $34.50.

Management by Task Forces. A Manual on
the Operation of Interdisciplinary Teams.
Lawrence W. Bass. Lomond Books, Mt.
Airy, Md., 1975. xiv, 198 pp., illus. $12.50.

Marihuana. Chemistry, Biochemistry, and
Cellular Effects. Proceedings of a symposium,
Matinkyld, Finland, July 1975. Gabriel G.
Nahas, William D. M. Paton, and Juhana E.
Idanpain-Heikkild, Eds. Springer-Verlag,
New York, 1976. xx, 556 pp., illus. $19.80.

The Nuclear Impact. A Case Study of the
Plowshare Program to Produce Gas by Under-
ground Nuclear Stimulation in the Rocky
Mountains. Frank Kreith and Catherine B.
Wrenn. Westview Press, Boulder, Colo.,
1976. xiv, 248 pp., illus. $18.50. Westview
Special Studies on Technology, Natural Re-
sources and the Environment.

Les Oiseaux et le Péril Aviaire. Raymond
McNeil, Normand David, and Pierre
Mousseau. Les Presses de I'Université de
Montréal, Montreal, 1976, xxii, 256 pp., illus.
Paper, $10. Ecologie de la Zone de I’ Aéroport
International de Montréal (EZAIM).

Ovum Transport and Fertility Regulation.
Proceedings of a meeting, San Antonio, Tex.,
June 1975. M. J. Harper and five others, Eds.
Scriptor, Copenhagen, 1976 (available from
the Human Reproduction Unit, World Health
Organization, Geneva). 568 pp., illus. Cloth.

Progress in Geography. International Re-
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Yourbest b
in strip ch
recorders

Bio-Rad’s new
Model 1310

If you've been looking for a
reliable, reasonably-priced re-
corder for your chromato-
graphic separations, here it is.
Model 1310 has strip chart fea-
tures rarely found at $695. It
can be wall or bench mounted
and offers all the attractions
listed below:

1. Accuracy: *0.25%

2. Repeatability: 0.1%

3. Linearity: £0.5% full scale

4. 12 chart speeds:

05, 1.0, 2.0, 5.0, 10.0 and
20.0 inches/hour

0.5, 1.0, 2.0, 5.0, 10.0 and
20.0 inches/minute

5. Accessory power outlet.
Lets you run other appa-
ratus in conjunction with
the recorder.

6. Ranges. 16 calibrated full
scale ranges from 1 mV to
100V.

7. Scale expansion. Up to 3X
on all ranges. Any input
from 1 mV to 300V can be
accepted for full scale read-
ing.

8. Zero adjust.Twice full scale
reading.

9. Automatic pen lift.

10. Cold room compatible.

To learn more about the Model
1310 and other good buys in
chromatographic instruments
such as Bio-Rad’s UV Monitor
and Fraction Collector, request
Bulletin 1040.

L 14
LR D Laborasonies
2200 Wright Avenue
Richmond, CA 94804
Phone (415) 234-4130
Also in: Rockville Centre, N.Y.;
Toronto, Ontario;
London; Milan; Munich; Sao Paulo.
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views of Current Research. Vol. 8. Christo-
pher Board, Richard J. Chorley, Peter Hag-
gett, and David R. Stoddart, Eds. St. Martin,
New York, 1976. vi, 232 pp. $25.

The Promise of the Coming Dark Age. L. S.
Stavrianos. Freeman, San Francisco, 1976.
xii, 212 pp. Cloth, $8.95; paper, $4.95.

Protein Synthesis. A Series of Advances.
Vol. 2. Edwin H. McConkey, Ed. Dekker,
New York, 1976. xiv, 386 pp., illus. $34.50.

Psychology of Deafness for Rehabilitation
Counselors. Brian Bolton, Ed. University
Park Press, Baltimore, 1976. xii, 156 pp.
$14.50.

Radiation Spectra of Radionuclides. T. B.
Metcalfe. Noyes Data, Park Ridge, N.J.,
1976. xii, 394 pp. $36.

Readings in Educational Psychology. Con-
temporary Perspectives. 1976-77 Edition.
Robert A. Dentler and Bernard J. Shapiro,
Eds. Harper and Row, New York, 1976. xvi,
360 pp., illus. Paper, $5.95. Contemporary
Perspectives Reader Series.

Sacha Runa. Ethnicity and Adaptation of
Ecuadorian Jungle Quichua. Norman E. Whit-
ten, Jr., with the assistance of Marcelo F. Na-
ranjo, Marcelo Santi Simbana, and Dorothea
S. Whitten. University of Illinois Press, Ur-
bana, 1976. xviii, 348 pp., illus. $12.50.

Scenario Methodology in Natural Hazards
Research. Neil J. Ericksen. University of Col-
orado Institute of Behavioral Science, Boul-
der, 1975. xviii, 170 pp., illus. Paper, $5. Pro-
gram on Technology, Environment and Man
Monograph Series.

Severe Local Storm Hazard in the United
States. A Research Assessment. Waltraud A.
R. Brinkmann in collaboration with Duane D.
Baumann and five others. University of Colo-
rado Institute of Behavioral Science, Boulder,
1975. xx, 154 pp. Paper, $5. Program on Tech-
nology, Environment and Man Monograph Se-
ries.

The Southwestern Journals of Adolph F.
Bandelier 1885-1888. Charles H. Lange, Car-
roll L. Riley, and Elizabeth M. Lange, Eds.
University of New Mexico Press, Albu-
querque, and School of American Research,
Santa Fe, 1976. xviii, 702 pp., illus. $20.

Sphecid Wasps of the World. A Generic Re-
vision. R. M. Bohart and A. S. Menke in col-
laboration with H. S. Court, F. D. Parker, E.
E. Grissell, and D. P. Levin. University of
California Press, Berkeley, 1976. x, 696 pp.,
illus. $42.50.

Tecnicas de Laboratorio. Un Texto de Tra-

bajo de Metodos Bio-Medicos. Gabrielle 1.
Edwards and Marion Cimmino. Translated
from the English by Sonia Casasnovas. Bar-
ron’s, Woodbury, N.Y., 1976. viii, 226 pp., il-
lus. Paper, $4.95. Barron’s Educational Se-
ries.

Unended Quest. An Intellectual Autobiogra-
phy. Karl Popper. Fontana/Collins, London,
1976. 256 pp. Paper, £1. First published in The
Philosophy of Karl Popper (1974).

Variations in Black and White Perceptions of
the Social Environment. Harry C. Triandis,
Ed. University of Illinois Press, Urbana,
1976. vi, 202 pp. + microfiche tables. $15.

Visceral Muscle. Its Structure and Func-
tion. Henry Huddart and Stephen Hunt. Hal-
sted (Wiley), New York, 1976. x, 182 pp., il-
lus. $13.95. Tertiary Level Biology.

Volcano Hazard in the United States. A Re-
search Assessment. Richard A. Warrick. Uni-
versity of Colorado Institute of Behavioral
Science, Boulder, 1975. xx, 144 pp., illus. Pa-
per, 3$5. Program on Technology, Environ-
ment and Man Monograph Series.
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Universal interference microscope
offering optimum precision, versatile
application and unsurpassed optical
performance.

High measuring accuracy of micro-
scope objects to +0.002u and re-
fractive index to +0.0002.

e Rapid change-over from inter-
ference contrast to interfero-
meter.

Excellent contrast and optimum
image quality.

High stability of interfero-
meter.

Length measurements of small
particles.

Polarized light not required, but
applicable.

Simple rapid determination of
refractive index using small
quantities of liquids.

Applications in Biology, Medicine,
Chemistry, Glass and Textile, Elec-
tronic and Ceramic, Criminalistic
and Engineering Industries.

For free brochure and details on the
complete line of aus Jena microscopes
call or write 2

International Micro-Optics
Division of Charvoz-Carsen Corp.
Dept. S-9/24
5 Daniel Road, Fairfield, N.J. 07006
(201) 227-6767
Exclusive U.S. Distributors for
Jenoptik Jena G.m.b.H.
GDR-69, Jena, Carl Zeiss Strasse 1
BIRTHPLACE AND CENTER OF
MODERN OPTICS
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