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Introducing the Beckman TJ-6.

# A new large capacity
table top centrifuge

with optional refrigeration.

The TJ-6 four- less steel buckets
place rotor and Maxi- which hold the tube
Now therck s ablobican Carrier™ tube racks racks and contain
. hold every popular- spillage in case of tube
fuge that holds up to 960 ml —and  j,eq tublz, Fz)mf’i more breakage, and a rotor
i_;sfggglrl:t?};w“h or without of them: 120 12 x imbalance detector.
: - 75-mm RIA tubes, 96 With the TJ-6, you
Its the 6000-rpm Beckman TJ-6. 14 y 100-ml tubes, 72 now have two morz
16 x 100-mm tubes, or choices from
16 50-ml tubes. With Beckman — the most
its refrigeration option respected name
and large capacity, in centrifugation.
the TJ-6 can handle For a complete
many separations which formerly description of this outstanding new

required the expense and size centrifuge,send for Data File SB-490.

of a refrigerated floor-model. Write Beckman Instruments, Inc.,
The TJ-6 also has a rotor bowl Spinco Division, 1117 California

that lifts out for easy cleaning, stain-  Avenue, Palo Alto, CA 94304.

BECKMAN-
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Special fims
for your microscope

and a ook 1o matc

More contrast,
more information.

A common problem in photo-
micrography: the faintly stained or
low-contrast subject. Conventional
color films may produce slides that
just don’t vividly show all the detail
you can see.

In such cases, you can often get
better detail retention simply by
using a special high-contrast color
film, Kopak Photomicrography
Color Film 2483. Contrast is not its
only virtue: add to it very high
resolving power, extremely fine
grain, spectral sensitivity to match
biological stains such as the
common H & E, and processing
with standard, easily available
Process E-4 chemicals. Sizes
available are 35 mm 3 6-exposure
cassettes, 35 mm x 125-foot long
rolls, and 4 x 5-inch sheet film.

A detailed data sheet is yours by
simply checking the coupon box.
Or, to try the film yourself, ask your
usual source of Kodak professional
products.

100

Lines/mm; test-object
contrast 1.6:1

A comparison of

the resolving power
of three color
transparency films. A
is Kopak High Speed
ExTACHROME Film; B
is KODACHROME 25

Film; C is Kopak
.Y‘;ss Film,
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The same, but more so, in
black-and-white.

Contrast can be an even greater
problem in black-and-white
photomicrography, where there are
no color values to separate details.
Often conventional films may
produce flat, uninformative
photographs.

Improvements can frequently be
made by selecting a special-purpose
film—KopAk Photomicrography
Monochrome Film SO-410. It
combines extremely high resolving
power, extremely fine grain, and
controllable high contrast.

Contrast may be varied all the
way from a Contrast Index of 0.8 to
3.4, by choice of developer and
length of development. Judicious
control of contrast, combined with
color filtration to emphasize desired
features, can produce monochrome
images that capture maximum
detail. SO-410 Film is available in
35 mm 36-exposure cassettes and
35 mm x 150-foot long rolls.

Full particulars are in the data
sheet you can request on the coupon.
Or, to try the film, ask your
dealer. If it’s in stock, it can
easily be ordered for you.

Density

1.00 0.00
Log Exposure (mcs)

Characteristic curves for SO-410 Film.
With appropriate development, the
Contrast Index can be varied from 0.8
(curve A) to 3.4 (curve C), or values in
between, such as 1.7 (curve B).

Introduction and review.

If you need more information on
the many aspects of photomicrog-
raphy, we refer you to the new
edition of Photography Through
the Microscope, our Publication P-2.
Within its 76 pages you'll find a
wealth of material— from the basic
to the complex. And there’s an
informative chapter on common
faults in photomicrography, as well.
The dealer who
supplies you with the
films discussed above
can also sell you the
book. Or you may
order direct by
sending a check or
money order for
$3.25* (plus any
applicable sales tax)
to: Eastman Kodak
Company, Dept. 454,
Rochester, N.Y.
14650. Be sure to ask
for the book by title
and code number.

*Price is subject to change

without notice. /
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Waveform distortion patterns for six
subjects with (top row) both 20/13 visu-
al acuity. (middle row) 20/20 and 20/25,
and (bottom row) 20/50 and 20/800 (con-
ical cornea) visual acuity. Diagram of
top right and that immediately below it
are for same eye with and without con-
tact lenses. See page 580. [Bradford
Howland and Howard C. Howland,
Cornell University, Ithaca, New York]






Announcing the world’s most advanced
LS counter

and four reasons why you won't need another degree to operate it.

When instruments are made vastly more powerful and flexible
they usually become vastly more complicated and often require
lengthy training for the user group.

That’s one rule of scientific life that now has a complete
exception: The new Beckman Series 8000 Liquid Scintillation
Counter. Here’s how you get sophisticated and versatile counting
capability made simple.

1. A Program Library The exacting counting procedures of the
L.S-8000 are directed by a built-in computer. The computer, in
turn, is guided by one of 10 user-selected library programs.

Once set in operation, each basic program can produce final
answer high performance without further user interaction.

For maximum simplicity of operation or straightforward
workhorse performance, there’s only one button on the control
panel that operators need know how to use. The “Autocount”
button. Hit it and walk away. 300 samples run automatically.
Quench is monitored automatically.

High accuracy and total flexibility have never been simpler.

2. Command Tower Programming Although the LS-8000 is a
totally innovative counting instrument, liquid scintillation re-
searchers will find its basic format totally familiar. The LS-8000
can be operated by multi-user command tower programming.
Once the command tower has been set, the instrument
will run automatically.
3. The Built-in Programmer The
LS-8000% programming simplicity is com-
plemented by exceptional versatility. Preci-
sion parameters for each of 10 separate
users can be selected by using the built-in
computer. Any one of the 10 standard li-
brary programs can be stored and edited
separately for maximum specialization to
your particular counting requirements.
Sound complicated?

Not when the programmer is built-in,
too. Shown at the lower left is the LS-8000
rear screen projector-programmer that dis-
plays every required push-button step for a
given counting routine.

The user need only push a button and
then follow each successive operational step
directed on the screen. You can’t miss and
you can't go wrong.

All dials, knobs, and driftable settings
have been eliminated. And the results, of
course, are complete, ultra-accurate final
answers, the kind of answers that can be
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achieved only when you can optimize numerous individual
parameters.

4. Automatic Data Reduction The L.S-8000 handles the final
analysis for you. Conversion of CPM to DPM —single and dual
label — digital integration, and a range of biomedical calculation
programs are all carried out by the on-line data reduction
computer.

In short, when we built the worlds most advanced LS
counter, we went out of our way to make it simple, versatile, fully
automated, and self-teaching. The computer is built-in, and so is
the programmer. Why not talk to him personally.

For full information, contact Scientific Instruments Division,
Beckman
Instruments, Inc.,
P.O. Box C-19600,
Irvine, CA 92713.
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New Lauda C3T
Constant
Temperature
Circulator

with dial-in
temperature
control.

Only $375.

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

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

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

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

Lauda
| Circulators
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Kepone: Hazard to
Aquatic Organisms

Rudolph J. Jaeger (Letters, 9 July, p.
94) reports the chronology of mammalian
toxicity tests with Kepone (chlordecone)
and the exposures of workers at the Life
Science Products Company of Hope-
well, Virginia. Initial concern has proper-
ly been focused on the results of toxicity
and carcinogenicity tests on rats, rab-
bits, dogs, and mice and on the disease
that Kepone produced in exposed work-
ers. We would like to document our con-
cern about the hazard of Kepone to
aquatic organisms in the James River and
the Chesapeake Bay.

On-site tests of organisms taken from
the James River showed significantly
high Kepone concentrations. These
tests, conducted at the Virginia Institute
of Marine Science and funded by the
Environmental  Protection  Agency
(EPA), revealed that concentrations in
edible tissues of most fresh and estuarine
fin- and shellfish commonly ranged from
0.1 to more than 1 microgram per gram.
These concentrations exceeded allowable
health limits for commercial and sport
fisheries and forced closure of the river to
some commercial and sport fishing. This
year Kepone concentrations have in-
creased in anadromous fishes as they
spent more time in the river.

Further, after laboratory exposures at
the EPA laboratory in Gulf Breeze, Flor-
ida, we found that Kepone, like other
chlorinated insecticides, is highly
bioaccumulative and persists in estuar-
ine organisms. Oysters, grass shrimp, and
fishes have bioconcentrated Kepone
from 425 to 20,000 times the concentra-
tion in the surrounding water. Therefore,
action levels for edible seafoods now in
force might be reached by as little as S
parts of Kepone per trillion parts of wa-
ter (nanograms per liter). In Kepone-free
water, oysters can depurate about 90
percent of the accumulated Kepone in 4
days, but fish may require more than 3
weeks to lose 30 to 50 percent. Five
weeks after fertilization of sheepshead
minnow eggs containing Kepone, the ju-
venile fish retained as much as 46 per-
cent of the Kepone present in the eggs.
Kepone can be accumulated by fish to
concentrations that exceed those in their
food.

Kepone is acutely toxic to estuarine
organisms, but long-term bioassays reveal
that the hazard to these organisms is
greatly underestimated by the 96-hour
tests. The concentrations in micrograms
per liter, estimated to be lethal to 50
percent of the test animals in 96 hours

(LCs,), were 6.6 for spot, 70 for sheeps-
head minnows, 10 for an estuarine mys-
id, 121 for grass shrimp, and more than
210 for blue crabs. Kepone was lethal to
adult sheepshead minnows exposed to
0.8 microgram per liter for 28 days. A
significant number of embryos from
adults exposed to 1.8 micrograms per
liter were abnormal and died. When em-
bryos were exposed to 0.08 microgram
of Kepone per liter of water, 36 days
later, resulting juvenile fish were shorter
than control fish and some exhibited sco-
liosis. Mysid shrimp exposed for 20 days
to about 0.2 microgram per liter pro-
duced fewer progeny; with greater con-
centrations, their growth and survival
were reduced. We are concerned because
all concentrations tested thus far in long-
term exposures of sheepshead minnows
and mysids have reduced survival, repro-
duction, or growth.

The threat of an even greater impact of
Kepone to aquatic organisms in the
James River and expansion of this im-
pact into the Chesapeake Bay, therefore,
is real and it may continue for some
years to come. It is essential that
we use knowledge now available to
attempt to make decisions that may mini-
mize the future impact of this insecticide
on the aquatic environment.

DaviDp J. HANSEN, ALFRED J. WILSON

DELWAYNE R. NiIMMoO
STEVEN C. SCHIMMEL
LoweLL H. BAHNER
Environmental Protection Agency,
Environmental Research Laboratory,
Gulf Breeze, Florida 32561
ROBERT HUGGETT
Virginia Institute of Marine Science,
Gloucester Point 23062

Structured Water or Pumps?

In her reporting of the ion-water con-
troversy (Research News, 18 June, p.
1220), Gina Bari Kolata is to be com-
mended for her attempt to achieve a
balanced presentation of opposing views
on a hot argument. All the same, rebut-
tals to some lines of evidence disputed
by the ion ‘“‘pump’’ enthusiasts were in-
correctly represented, while other telling
data, rarely considered, did not surface.

According to the Science article, critics
claiming that pumps are still feasible de-
spite the thermodynamic conflict, continue
to cling to the argument that Minkoff and I
have not accounted for the radioactive
labeling of the cellular phosphate pool
even though we have shown that labeling
of this pool occurs instantaneously (/).
That the ‘‘pool would limit the rate at
which the labeled phosphate would be
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Plastic cages, animal bedding,
covers, metal cages, total hous-
ing systems, laminar flow sys-
tems. Plus a complete line of
accessories ranging from water
bottles through restraining cages
to portable metabolism cages.

All these laboratory animal care
products, and more, are available
from Lab Products, Inc.

©1975 corporation
ab-sorb-dri™ e pine-dri™ e stay-clean™ e iso-cap™ e iso-lid™ e iso-system™ e enviro-gard™ e see-through™
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Che fuseasin
authority

What's more, if you don’t see
exactly what you need in our new
catalog, let us know. Our expe-
rienced designers can help you
create a system to your exact
requirements.

All are completely detailed in
our new 64 page catalog. Please
write us on your institutional or
company letterhead for a copy,

or call; you'll soon know why we
say The Housing Authority.

Lab Products, Inc., 635 Midland
Ave., Garfield, N.J. 07026

(201) 478-2535.

Quality Animal Care Products From

lab products

L .
INC - M compeny




This IS a new
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Pharmacia Gel Electrophoresis System

for polyacrylamide gradient electrophoresis
and other P.A.G.E. techniques

The complete system

Full capabilities for the new pore gradient electrophoresis
technique, two dimensional studies, gel rod electro-
phoresis.

Polyacrylamide gradient gels PAA 4/30

Convenient ready-to-use gradient gel slabs give extreme
resolution over the whole range 50,000—2 million MW.
Self-limiting migration concentrates the zones after sepa-
ration by molecular size.

Gel electrophoresis apparatus GE-4

4 gel slabs, 12 samples on each, or 16 gel rod capacity.
Robust moulded construction with built-in cooling system.
Full range of accessories for all applications.

Electrophoresis power supply EPS 500/400

Compact, all solid state. 0—400 mA constant current,
0—500 V constant voltage with automatic cross-over.
Maximum effect 60 W. Full personnel and instrument
protection.

Gel destainer GD-4

Electrophoretic or diffusion destaining of slabs or rods in a
single operation. Twin cells. Active dye removal and sol-
vent circulation. Results can be inspected at any time.

Destainer power supply DPS

Compact, reliable, all solid state. Push-button selected
constant voltages 12, 24, or 36 V. Timer controls electro-
phoretic destaining up to 30 minutes.

Find out more about the Pharmacia Gel Electrophoresis System from your usual supplier of Sephadex® and Sepharose®

Pharmacia Fine Chemicals
Division of Pharmacia, Inc.
Piscataway, New Jersey 08854
Phone (201) 469-1222

Pharmacia
Fine Chemicals
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In its first issue (May—June 1976) INTERCIENCIA editor Marcel Roche extended an invitation
join in “a new journey, a new journal,” a unique venture in communication among the scientific com-

munities of the Western Hemisphere.

ﬂ?@ Rﬂ £ ﬂ(ﬂ B INTERCIENCIA is an interdisciplinary journal ad-
dressed to scientists, engineers, technologists, devel-

opment planners, educators, and others who share a
common interest in the relevance and use of science in
the solution of human problems.

a journal of science &

technology for development B INTERCIENCIA contains articles pertaining to all

: countries of the Western Hemisphere, with a particular
focus on Latin America. Articles are presented in Span-
ish, English, and Portuguese, with ample summaries in
all three languages.

4 B INTERCIENCIA stresses a broad approach to scien-

///——/// tific communication, relaying news of scientific institu-

\// tions and achievements in the Americas. No other jour-
nal published in Latin America serves this need.

o s A\ B INTERCIENCIA will address a wide range of topics
.% * AV . including - Food and Nutrition - Energy - Health and

—— 5 Population - Arid Lands - Tropical Forests - Technology
Transfer - Hydrology - Ecology and Environmental Prob-
. — lems - Science Policy - Renewable and Non-Renewable
& — Resources

.. . edited and published in Latin America, INTERCIENCIA is sponsored by scientific organizations of

six countries

... produced under the editorial direction of Dr. Marcel Roche, Senior Investigator of the Vene-
zuelan Institute of Scientific Research (IVIC), and a regional board of editors including Dr. Philip
Abelson, editor of Sczence (United States), and Dr. Luis Estrada, editor of Nataraleza (Mexico)

... an exciting new journal for everyone concerned with the growth and understanding of science in
the Americas!

For correspondence with the Editor, please write Marcel Roche, INTERCIENCIA, Apartado 51842,
Caracas 105, Venezuela.

First issue appeared May—June 1976. Published six times a year. Subscribers from North America
may use the following:

e I"TERGIE“G'A Subscribe Now! Six issues yearly.

P.0. BOX 19315 « WASHINGTON, D.C. 20036

Please enter my subscription for one year (six issues) of INTERCIENCIA.
(Make check payable to INTERCIENCIA Association and mark one box below.)

[ I am a member of AAAS and attach my check
or moncey order for $10.00.

Name (Pleasc Print)
[J 1 attach my check or money order for $15.00
fother individual subscription). Address {Street or Box)
[0 Our purchase order for $20.00 is attached [insti-
tutional subscription). City State Zip (Country)
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4051 personal computing:

Ask a BASIC question,
get a Graphics answer.

Compare Tektronix’ 4051 to any
other compact computing system.
There’s a Graphic contrast.

Wide-ranging performance right
at your desk. BASIC power.
Graphics power. Terminal capa-
bility. You’ve got instant access to
answers, all from one neat
package.

Easy-to-learn, enhanced BASIC.
We took elementary, English-like
BASIC, and beefed it up for more
programming muscle. We've
designed it with MATRIX DRAW,
features like VIEWPORT,

WINDOW, and ROTATE, to help
you get your teeth into Graphics
almost instantly.

There’s a Graphic contrast.

The 4051 will handle most appli-
cation problems. But for your most
complex problems, the 4051’s
Data Communications Interface
option can put you on-line to
powerful Graphic applications that
no stand alone system can tackle.

Just $6995.* Less than most
comparable alphanumeric only

systems. Including 8K workspace,
expandable to 32K, with 300K byte
cartridge tape drive, full Graphics

CRT, upper/lower case, and all
the BASIC firmware.

Talk to Tektronix today! Your
local Sales Engineer will fill you in
on our 4051 software. Our range of
peripherals. Our flexible purchase
and lease agreements. And he'll
set up a demonstration right on
your desk. Call him right now, or
write:

Tektronix, Inc.
Information Display Group
P.0O. Box 500
Beaverton, Oregon 97077

&

TEKTRONIX
£
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Politics and Reason

A presidential campaign is a fine spectacle. If it is no more than that, for
whatever reasons, it is time to ask why. When the republic was being ar-
ranged, the Federalist papers burrowed deeply into regions of political
thought and meanings. Nearly two centuries later, the ordained rhythms of
politics seem an end in themselves, concerned with a transition of parties
and power but not a transition of reason or purpose. It is a troubling curtain
raiser on our third century.

The function of elective politics is to choose leadership. This is a choice
to be grounded on substance rather than on electronic and acoustic images.
The characters and abilities of the potential leaders enter into making the
choice, but it is the substance that defines the quality of the choice. What
are the terms on which an affluent and technologically powerful nation pro-
poses to conduct its affairs in a troubled world? For that matter, are af-
fluence and power, together with the means to secure and preserve them, to
be the continued goals of our public policies and the measure of effective
leadership? If not affluence and power, then what? In the scramble for
votes, who is going to speak of such matters, and who will listen?

It may be said fairly that this is a brimming century of information and
knowledge. Science, technology, and humanism have all spread a feast of
information before us for the taking. Our comprehension of the human con-
dition and its dilemmas is not yet what it should be, but there is no denying
that we know enough to grasp the dimensions of our responsibilities and the
consequences of trifling with them. If the turmoil of the past decade has re-
sulted only in giving issue politics a permanent bad name, we are in trouble.
At the margins of one’s memory there is an echo of Adlai Stevenson’s ad-
vice to a Princeton senior class: to touch the truth and feel the hem of heav-
en.

For at least two decades, American science with good reason has argued
for something resembling a national science policy framework. Some of the
elements of such policy are now written into recent legislation. Even so, it
seems more likely that the future directions of science and technology in the
United States will be shaped by the working premises, values, and general
mind-set of the country. If the accepted proposition were to be, for instance,
the unconstrained economic growth is the consensus goal, then science and
technology would be called upon to support it. If, instead, the common
sense is that compulsive and unqualified growth will lead to new disorders
and the exhaustion of both resources and human tolerance, then science and
technology would have a very different agenda. How does knowledge get
worked into so fundamental a choice as this?

It is a very large and real question. Rufus Miles, in a provocative book,*
argues that we are close not only to the limits of growth but to the limits of
political solutions. A hundred years ago Thomas Huxley saw what was com-
ing and observed that ‘‘Size is not grandeur and territory does not make a
nation. The great question is what are you going to do with all this? What is
to be the end of which this will be the means?”’

There is still time for a politics of reason. It has been in fashion to parade
the costly failures of knowledge. Too little has been said of its in-
dispensability. To pin the future simplistically to the idea that more is bound
to be better, without recycling Huxley’s questions, is to ignore the profound
dilemmas in the relationship between power and responsibility. Nor is it
enough to be content with assurances of the future health and exuberance of
science and technology, apart from addressing their uses. This is what *‘sci-
ence and public policy’” ought to mean to us: a reach for higher ground in
the partnership of knowledge with governance.—WiLLIAM D. CAREY

*R. E. Miles, Jr., Awakening from the American Dream (Universe Books, New York, 1976).



THE MOST
POPULAR SYRINGE
IN THE WORLD.

i
There must be a reason why more € ~ is heat-formed to a precision-
research labs use a Hamilton 700 Series 4 ground mandrel for the most
Syringe than any other syringe. . accurate bore possible.

Infact, there are lots of reasons. Each Hamilton 700 is a unique,
First, labs have been using one-of-a-kind syringe, mated for
these Hamilton syringes for precision.

over 20 years...there are just There are over 50 models
more of them around. and options. Seven ca-

But, more importantly, they [ ¢ pacities, from 5 ulto 500
continue to be the best selling {4 ¥ ul; needle lengths and
syringe onthe market today... 'L ¥ gauges vary; you can or-
for good reason. e g , derluertips, luer locks, or
They are the ultimate in accu- Chaney Adaptors; and the

" 701RN has a removable
racy. We guarantee absolute A = :
liquid delivery, accurate to within neeldle, making it posISIbIe to
+1%...and repeatable accuracy i ?Ce bent or plugged
to within +1%. For over two needles.
decades people have relied on Finally, the price is right. The
Hamilton accuracy, and that's a basic 700 Syringe has beenthe
reputation we don't take lightly. same price for 20 years...$18.00.

Each 700 Syringe is individually Eight good reasons why this sy-
assembled and fitted by hand to ringe has become the world’s
exceedingly close tolerances. standard for precision measuring

: : : ...and good reasons why your lab
Only quality materials are used. e : . :
Stainless steel plungers are preci- § | Vf/?]OU'd ttie ‘f(s.'”tg lt-lhangjlltct)n_lsyglnge'?.
sion straightened, alkali resistant : ty S‘Oh O?\j '(’j”l) % et%?f' ygn 2
borosilicate glass is annealed to S8 0 OV PEERE T

relieve internal strains, and the glass 10030, Reno, Nevada 89510.
Syringes (left to right) 701N, 705NW/G, 701 RN.

HAMILTON
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Coming In August . ..

N

in the Federal Budget:
FY 1977

A Major New Book From AAAS

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

Research ang Development

B How are decisions really made on federal funds for I the Fodera uggapr

research and development?

B What important changes are being implemented
in the Congressional budget process, and how will
they affect future R & D budgets?

B How was the 1977 Federal Budget prepared,

and what may happen to it?

Few members of the scientific and engineering communities know the answers to these crucial
questions, even though the future of their projects, their programs and institutions, and even
whole fields of science or technology will be heavily influenced by government funding for
R & D. RESEARCH AND DEVELOPMENT IN THE FEDERAL BUDGET: FY 1977 is a report
and commentary by an experienced former budget official. It provides current and authorita-
tive treatment of R & D in the federal budgeting process, with important information for
scientists, engineers, research institutions, administrators, and students of public policy. In the
changing climate of government support for R & D, this book is essential reading. Order your
copy now, and receive it soon after publication in August.

PREPUBLICATION ORDER FORM Publication Scheduled for August 1976
Please send me ___ copies of
ResearcH AnND DevetorMENT IN THeE FeperaL Bupcer: FY 1977
Retail Price. . . . ................. $5.50 AAAS member price (prepaid). . . ... $4.95
Bulk Order Rates Available On Request
[0 Check or money order enclosed (Payable to AAAS) [0 Please bill me
Name American Association for
the Advancement of Science
Address a ' Department L

1515 Massachusetts Avenue
s Washington, D.C.
City State Zip e mgton, D-C
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Automatic Focusing

Scanning Electron Microscope

The Stereoscan 150 has a resolution of
70 angstroms. The operator enters a
specimen, sets the magnification and
beam voltage, and, at the touch of a but-
ton, the specimen is brought into focus.
The device is modular; features include a
selection of working chambers, voltage
ranges up to 40 kilovolts, tungsten and
lanthanum hexaboride electron guns,
vacuum systems, stages, and other ac-
cessories. Cambridge Instrument. Circle
777.

Digital pH Meter

The pH 104 reads directly to 0.001 pH
unit or to 0.1 millivolt. The readout is re-
producible to better than 0.01 pH unit
per millivolt. The device features binary
coded decimal and analog outputs for
use with recorders or data processing de-
vices. Temperature compensation is au-
tomatic or it may be done manually.
Brinkmann Instruments. Circle 778.

Four-Function Spectrophotometer

The Spectro Plus combines four func-
tions in a single unit. It performs spectro-
photometry from 260 to 750 nanometers;
fluorimetry, both front face and 90-de-
gree angle; pH measurement; and mea-
surements of dissolved oxygen concentra-
tion. Features include a light source and
monochromator that yield usable radia-
tion at a constant bandwidth from 260 to
750 nanometers. There are two recorder
outputs. Haake, Temperature Control
Equipment Division. Circle 781.

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 538A and
602A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER

604

Disposable Chromatography Columns

Disposable columns, packed with
Sephadex G25 medium, are available in
two models. The PD-2 has a volume of
1.5 milliliters and is equilibrated in 0.08-
molar sodium hydroxide, pH 12. It is al-
so equilibrated in citrate-phosphate buf-
fer, pH 5. The PD-10 has a volume of 9.1
milliliters and is equilibrated in 0.9 per-
cent sodium chloride. Applications in-
clude analyses of serum thyroxine and
trilodothyronine, desalting, buffer ex-
change, and purification of small sam-
ples. Pharmacia Fine Chemicals. Circle
779.

Reach-In Incubator

Model 3916 has 104 square feet of shelf
space, with up to 19 shelves. Temper-
ature control is within 0.1°C over a range
of 4°C above ambient to 60°C. Precise
control at 37°C is assured when used
with cell rollers, shakers, and stirrers; no
refrigeration is required. A positive hori-
zontal air flow system promotes uniform-
ity to within 0.25°C at all ‘shelf heights
under full-load conditions. Forma Scien-
tific. Circle 780.

Bench-Top Continuous Reactor

The model 403 Continuous Ergulator
has a working volume of 3 gallon (¥4 gal-
lon per stage). Maximum working pres-
sure of this three-stage reactor is 450
pounds per square inch. Material in con-
tact with chamber contents is 316 stain-
less steel. Units are available with jack-
eting and sparger in any stage and with
variable-speed drive. Bethlehem. Circle
785.

Bench-Top Incubator-Shaker

Model G24 provides a wide range of
closely controlled temperatures from
near ambient to 60°C, with an accuracy
and gradient within £0.5°C. A large-ca-

pacity air-circulation system provides
heat-up to 37°C in 10 minutes. The shak-
er drive imparts agitation in a range of
speeds from 40 to 500 revolutions per
minute. Rate of agitation is reproducible
and is indicated by a tachometer. Option-
al accessories provide for cooling to be-
low ambient temperatures and for such
applications as the introduction of gas-
eous atmospheres. New Brunswick Sci-
entific. Circle 790.

Filter Unit Holder

The filter unit holder is designed for
use with Nalgene membrane filter units.
It allows hands-off operation and pre-
vents tipping of the units while they
are attached to a vacuum source. The
transparent acrylic construction permits
full visibility of contents and easy access
to the side arm of the filter unit. Nalge.
Circle 791.

Developing Chamber for
Thin-Layer Chromatography

A micro-developing chamber is avail-
able for use with coated, scored, 2.5 by
10 centimeter thin-layer chromatogra-
phy plates. The chamber provides rapid
equilibration and requires only small
amounts of solvent. Each chamber is
grooved to hold up to five plates at a time.
Scored. Uniplates, 10 by 20 centimeters,
separate readily to yield eight plates suit-
able for developing in the chamber. Anal-
tech. Circle 782.

Pocket Digital Thermometer

The Digital Dependatherm thermome-
ter reads in degrees Fahrenheit or Cel-
sius over the range from —60° to 2000°F
or —50° to 1100°C in 1° increments. With
special probes, the standard Celsius in-
strument reads from —30.0° to 200.0°C in
increments of 0.1°. Accuracy is 0.5 per-
cent of reading *1 least significant digit.
The standard surface temperature probe
responds within 4 seconds. Atkins Tech-
nical. Circle 783.

PROM Programmer

The PR-2 PROM duplicator-tester-
programmer incorporates basic para-
metric tests as part of the program-veri-
fication cycle. It tests output leakage and
verifies programmed parts with worst
case fanout loads, Vcc, V,/Von levels,
and simulated temperature testing. As a
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TIAA-CREF
Supplemental
Retirement
Annuities

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.

4850,
ES £oOCIATLo,
var Funp \Tlon

1007,

And SRA’s are cashable at any time. thic 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.

F—__—__———___—

Send me a booklet describing TIAA

TIAA-CREF Supplemental Retirement Annuities.

Name

Address

Street

Nonprofit
Employer

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

_-—_-——-_J

I City State Zip

—__————_—————J
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Now we qgive
you the best
of two valves.

Use the new Rheodyne Model 7120
Syringe Loading Sample Injector Valve
in two ways. Use it to fill loops
conventionally for maximum precision
or in the partial loop variable volume
filling mode with only 0.5 microliter
sample loss.

Here's the valve for maximum
versatility in HPLC sample injection.
Load the sample by syringe through
built-in needle port. Works up to
7000 psi. The removable sample loop
is available in sizes of 10 microliters up.

This new Rheodyne Sample Injector
Valve represents a significant improve-
ment over our own as well as other
“universal injectors.” From a price,
performance and convenience aspect,
there’s no better injector available.
Speaking of prices, the Model 7120
with a 20 microliter sample loop sells
for $490. Sample loops from 10
microliters to 2 milliliters are offered

More information

Ask us for complete data
Call or write Rheodyne Company,
2809 - 10th St., Berkeley, CA 94710.
Phone (415) 548-5374.

RHEODYNE

Circle No. 147 on Readers’ Service Card
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duplicator, the PR-2 is designed for high
throughput and may be interfaced with
automatic handlers. As a programmer,
the PR-2 is available with a hexadecimal
or an octal keyboard. Spectrum Dynam-
ics. Circle 784.

Microphotometer Peripheral for
Microscopes

The Q-Stage system converts a micro-
scope into a high-speed scanning micro-
photometer. This combines resolution of
the microscope with a 70-millimeter-di-
ameter format and S-kilohertz sampling
rate to provide real-time reduction of
film and slide density data. One- and
two-dimensional scans may be pro-
duced. Operator selects density range,
number of contours, and histogram den-
sity. Photometrics Instruments. Circle
786.

Exhaust Fume Hoods

Air Saver fume hoods are designed to
operate in air-conditioned laboratories
without placing a burden on the air-condi-
tioning system. Toxic fumes are evacuat-
ed without causing counterflow. These
hoods are supplied with necessary wir-
ing, plumbing, and supply and exhaust
blowers. They are available in a variety
of standard widths. Custom-sized units
are also .available. Lab Fabricators.
Circle 787.

Hand-Held Digital Thermometer-
Multimeter

The model 12T combines a digital
multimeter and thermometer in one unit
that features autoranging and autopo-
larity. It measures direct-current voltage
from 1 millivolt to 750 volts, alternating-
current voltage from 200 millivolts to 750
volts, resistance from 1 ohm to 19.99
megohms, and temperature from —55° to
153.5°C. The device operates on line cur-
rent or with four rechargeable AA nick-
el-cadmium batteries. Logical Technical
Services. Circle 788.

Temperature-Jump Spectrophotometer

System D-115 is suitable for studying
fast reactions in solution. Temperature
of a solution at equilibrium is increased
rapidly by Joule heating. The device de-
tects changes photometrically and deter-
mines the reaction-time curve. Relax-
ation time and time constant may then be

determined. A temperature change of up
to 15°C may be effected within 50 micro-
seconds. Repeated measurements may
be performed with a single 200-microliter
sample. Durrum Instrument. Circle 789.

Literature

Syringe Type Automatic Sampler de-
scribes a unit for automatic sample in-
jection in gas chromatography. Shi-
madzu Scientific Instruments. Circle
792.

Time Code Data Indexing Handbook
presents theory as pertinent to various
recording media. Datametrics. Circle
793.

Amino Acid Analyzers includes three
models in two brochures. Design specifi-
cations, components, and typical results
are presented. Beckman Instruments.
Circle 794.

Optical Filters and Accessories de-
scribes a line of narrow-band inter-
ference neutral density, optical glass,
and heat removal filters. PBL Electro-
Optics. Circle 795.

Analytical and Top-Loading Balances
includes the products of several manufac-
turers. Burrell. Circle 796.

Chromatography Chemicals and Ac-
cessories covers materials for gas, lig-
uid, and thin-layer chromatographic sep-
arations. Analabs. Circle 797.

Infrared Analytical Accessories is de-
voted to products for spectroscopy. Pho-
tographs, descriptions, and technical
specifications are included. Barnes Engi-
neering. Circle 798.

On Polarization describes polarizers,
depolarizers, rotators, crystals, and oth-
er accessories. Special Optics. Circle
799.

Portable Digital Thermometer gives
complete specifications and information
on applications for these devices. Pre-
cision Digital. Circle 800.

Thermometer Catalog lists glass-type,
dial-reading, and other thermometers,
hydrometers, and accessories. Brooklyn
Thermometer. Circle 801.

Preparative Separation Principles in
Biochemistry is a wall chart that explains
features of various kinds of chromatogra-
phy, electrophoresis, filtration, and de-
vices used for these techniques. LKB In-
struments. Circle 802.

UV-Visible Spectrophotometers lists a
series of double-beam instruments and
their accessories. Varian Instrument Di-
vision. Circle 804.

Liquid Chromatography is a hand-
book-catalog with discussion sections
and instrument specifications. Hamilton.
Circle 805.
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Break Ille RIA AAbottleneck.

Grumman's ADP-30 Dilutor/dispenser is fast, accurate and
easy-to-use. It automates many operations at very low cost.

As a dilutor and/or dispenser, the ADP-30SD offers three pump
configurations; 2ul-200ul, 20ul-1000y!, 400ul-20,000u!. Repro-
ducibility better than one part in a thousand. This flexibility and
precision solves many difficult liquid handling problems, such as:
atomic absorption, enzyme analysis reagent preparation, and
repetitive and volumetric laboratory operation, including the most
complex RIA protocols.

With an optional dilutor, accessory, the ADP-30SD can pick up
2ul to 1ml and dilute with 10ul to 20ml. Dilution ratios up to
10,000:1, depending on pump selection. The high-visibility micro-
meter volume-setting panel improves accuracy and speeds
changeover. Teflon® and Pyrex®* passageways handle all fluids,
eliminate contamination, facilitate cleaning. No tools required,
priming is fast. Footswitch and multiplier optional. For a demon-
stration or information write: Grumman Data Systems Corporation.

GDS-1/76
Grumman Data Systems
Instruments Systems Products
45 Crossways Park Drive, Woodbury, N.Y. 11797
*duPont (516) 575-3888
For information Circle Readers’ Service No. 8.
For Demonstration Circle Readers’ Service No. 9.

*"Corning

« Adrenergic

Receptor
Identification

[*H] DIHYDROERGOCRYPTINE

NEN is pleased to make available the latest
radiochemical for the study of drug receptors.
Identification of a-adrenergic receptors in
uterine smooth muscle has been described
using [*H] Dihydroergocryptine binding.!

Dihydroergocryptine, 9,10-[9,10-3H(N)}-
15-30Ci/mmol  Ethanol solution
NET-523 $75/250uCi $180/1mCi $450/5mCi

1.LT Williams and R.J. Lefkowitz, Alpha-Adrenergic
Receptor Identification by [*H] Dihydroergocryptine
Binding. Science. 192, 791 (1976).

New England Nuclear

549 Albany Street. Boston. Massachusetts 02118
Customer Service 617-482-9535

NEN Canada Ltd . Lachine. Quebec. NEN Chemicals GmbH. Dreieichenhain, W. Germany
Circle No. 127 on Readers’ Service Card

The Freezer People

The Incubator People

Bio-Freezers. 12 and 20 cu. ft. chest and
13 cu. ft. upright models to —75° C and
—90° C guaranteed in a + 85°F am-
bient. The self-charging battery safety
alarm system is standard. Our literature
has the details.

Water-jacketed incubators. With solid-
state direct-dial automatic CO2 control
0-20%, = 0.2%. Available in single cham-
ber, side-by-side, and vertically stacked
models. Our literature has the details.

BOX 649 ® MARIETTA, OHIO 45750 » AREA CODE 614/373-4763

Circle No. 152 on Readers’ Service Card

TELEX 24-5394 » TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1,28 3 Circle No. 153 on Readers’ Service Card
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There are lots of acrylamide gel
compositions and lots of proce-
dures for eluting radioactivity from
them for counting— some good,
some not so good.

Our LSC Applications Labora-
tory has studied a procedure using
AQUASOL® Universal LSC Cocktail
which is applicable to common
gel types for separating RNA, DNA,
and proteins: It yielded recovery
rates averaging around 90%, which
is three times better than some
frequently used methods.

If this sounds interesting to you,
ask us to send LSC Applications
Notes #5 & #12: Counting Acryla-
mide Gel Slices, and Solubilization
of Acrylamide Gels: Precautions
by Dr. Yutaka Kobayashi.

@ New England Nuclear

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

Circle No. 126 on Readers’ Service Card

NEN Canada Ltd.. Lachine, Quebec.
NEN Chemicals GmbH, Dreieichenhain. W. Germany
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LETTERS

(Continued from page 532)

exist and are always passive (that is,
down the electrochemical gradient). If
there is no electrochemical driving force,
there is no net Na or K flux.

The most direct evidence (2) comes
from experiments on giant axons of the
squid (up to 1 mm in diameter). These
axons can be cannulated, and about 95
percent of the cell plasm replaced by
solutions of known composition. Normal
action potentials are generated when the
internal solution has a composition simi-
lar to that of the axoplasm. The fluxes of
Na and K ions vary with the composition
of the internal and external solutions and
with transmembrane voltage (voltage dif-
ference between inside and outside solu-
tions) in the direction predicted from the
electrochemical gradients for these ions.
A perfused axon can generate 300,000
action potentials. It is difficult to at-
tribute these results to the residual cell
plasm. and one is forced to a membrane
theory of action potentials powered by
Na and K gradients across the membrane.
This and much other evidence firmly es-
tablish that excitable cells have Naand K
ion activities which are respectively
lower and higher than these activities in
the solution bathing the cells, that is, Na
and K ions are not in thermodynamic
equilibrium across the cell surface. The
energy for generating action potentials
comes from the concentration differences
of Na and K ions and these differences are
maintained throughout life. Thus the ne-
cessity for (but not the existence of) ion
pumps in excitable cells is established.

Those who contend that the properties
of structured water are the complete or
major explanation of Na and K ion distri-
butions between cells and bathing media
‘must not only ‘“‘prove’’ that ion pumps
are energetically impossible in normal
excitable cells but must also provide an
alternative equilibrium explanation of
how excitable cells can produce net
flows of Na and of K across their sur-
faces in the absence of electrochemical
gradients of these ions. The latter is dif-
ficult, since the second law of thermody-
namics apparently has to be violated.

J. WALTER WOODBURY
Department of Physiology,
University of Utah Medical Center,
Salt Lake City 84132
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(Continued from page 566)

contact the neuroblasts temporarily
wrap themselves around the fiber before
undergoing differentiation and the migra-
tory movements needed for the devel-
opment of the mature Daphnia optic sys-
tem. Levinthal thinks that the contact
between the lead fiber and the neuro-
blasts is somehow involved in signaling
the neuroblast to differentiate.

He says that these observations would
not have been possible without three-
dimensional reconstructions of the devel-
oping neurons at different stages of devel-
opment. For example, the investigators
would not have been able to distinguish
in electron micrographs the stage in
which the neuroblast wraps around the
nerve fiber from ordinary nerve fibers
with myelin sheaths. These sheaths are
also composed of cells wrapped around
nerve fibers.

Sydney Brenner and his colleagues at
the MRC Laboratory of Molecular Biol-
ogy in Cambridge, England, are now us-
ing computers to study the anatomy of
the nervous system of a simple round-
worm. The investigators have produced
genetic mutants of the worms that have
unusual behavioral patterns. They hope
to determine how the neuronal anatomy
of the mutants differs from that of normal
animals and to unravel how genes con-
trol neuronal structure and function.

The techniques of computer recon-
struction of neuronal structure are not
limited to cells from simple invertebrate
animals, however. Several investigators
are using them to study the nervous sys-
tems of a wide variety of vertebrates
including the frog, cat, rat, and even the
human. One goal is to determine how
environment affects the development of
cells in various areas of the brain. For
example, the visual responses of cats
raised in a striped environment differ
from those of normal cats. How these
behavioral changes are related to neuro-
nal structure is a major question that
computer techniques may help answer.

Once a body of information about the
structure of nerve cells and their inter-
connections has been acquired, whether
from computer or other studies, it can be
fed into an appropriately programmed
computer in order to build models of
whole areas of the brain. Llinas and A.
Pellionisz of Semmelweis University
Medical School in Budapest, Hungary,
are using this approach to study the func-
tion of the frog cerebellum.

A great deal is known about the struc-
ture and activities of the different types
of neurons that make up this portion of
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NEW! Vibration-free
LabTable/BenchTop for
ultra-sensitive
equipment.

e Floats on air, stays level
automatically with changing
loads.

® Most building vibrations re-
duced by at least 95%.

e Operates on compressed air.
® Supports 0 to 800 Ibs. (363 |
kg) at 30-80 ps.i. (2.1-560

kg/cm?). .
® Low cost, no maintenance.

__® Mechanically fail-safe.

This MICRO-g™ system provides a stable and vibration-
free surface for ultra-sensitive equipment, i.e., microscopes,
microtomes, mask-alignment tools, wire-bonders, etc. Used
for inspection, testing, assembly and quality control. Opera-
tors work better and faster. Guaranteed performance.

6 configurations, each in 3 sizes. Special sizes, too. The
frame and surface-plate can be purchased separately for use
as equally efficient bench-tops. Write or call for new Bulle-
tin M today. Price range: $910. to $1265.

This vibration-isolation frame is the heart
of every MICRO-g system.

as

Load-c
piston (4)

Servo regulator (3)
¢
Internal viscous damper (4)

‘Welded pressurized frame

Unretouched oscillograph
shows isolation efficiency.

BACKER-LORING CORPORATION
gblc

65 WALNUT STREET, PEABODY, MASS. 01960 * 617-531-3600
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Save Money
Priced 15-30%; lower.
And save on reduced
glassware breakage.

Save Time

Pays for itself in less than
6 months in an average
three-man laboratory.

Save Labor
Accommodates glassware
requirements of as many

AR AR s T E0Es S

The CRC Labwasher:
Save when you buy it,
Save when you use it.

Efficiency
Plus

Distilled or tap water rinse on
any or all three rinse cycles
with booster heater to raise
water temperature to 70°C
(160°F) during final rinse.
Drying time variable, 0-60
minutes. Under counter, free
standing or mobile modeis
available with 15 stainless
steel racks.

10 personnel.

The CRC Labwasher

Division/The Lab Apparatus Co.
18901 Cranwood Parkway, Cleveland, Ohio 44128

Get all the information. Request Bulletin A-608.
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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-

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:

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.

n

13 AUGUST 1976

Circle No. 149 on Readers’ Service Card




ADVANCED DESIGN COOLED HOUSINGS

FOR PHOTOMULTIPLIERS

Each of these EMI Gencom cooled hous-
ings provides RFI shielding for photon count-
ing, improved signal to noise ratio, and
stable environment for data aquisition.
Convection cooled thermoelectric cooler
maintains 0°C (22° ambient) with unat-
tendent operation.

FACT-50

Forced air-cooled to —30°C with 20° am-
bient. Temperature can be preset and
controlled to =0.5°C. Dew-free without
additional equipment.

Maintains temperatures to —50°C with
+1°C accuracy. Model CH-25 to =0.5°C.
These housings are especially desirable
for use with S-20 and S-1 tubes.

All coolers are complete with power supply, RFl shielding, thermal win-
dow and mounting flange. FACT-50 and CH-2 complete with temperature
controllers.

When you order a PMT and cooled housing, your tube is tested under ac-
tual operating conditions, and test data is furnished.

EMVMI GENCOM INC.

11803
1-1889

80 E St., Plainview,

(516) 5900, TWX 510
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Gels polymerized and electro-
phoresed in UV-transparent
tubes up to 10"’ long can be
scanned in the same tubes at
280 nm without staining. Stain-
ed tubular or slab gels can be
scanned at visible wavelengths
with sensitivity and resolution
equal to gel-scanning spectro-
photometers. Dual beam
scanning subtracts
ampholyte absorb-
ance in isoelectric-
ally focused gels.

scan gels with
or without
staining

The scanner is a
low cost accessory
for an ISCO absorb-
ance monitor, which
also scans chromato-
graphic effluents and cen-
trifuged gradients at 13
wavelengths over 8 sensitivity
ranges.

Send for our general catalog
describing the ISCO scanner
and other electrophoresis
equipment as well as a com-
plete line of L/C instrumenta-
tion.

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

the frog brain, but much less is known
about how their interactions affect the
properties of the whole cerebellum. With
a reconstruction of the anatomy and in-
terconnections of the cerebellar neurons
stored in the computer memory, it is
possible to simulate the stimulation of a
particular group of neurons and deter-
mine the response pattern of the neurons
with which they connect. The results of
the computer experiments can then be
compared with the results of physi-
ological experiments to determine how
accurate the model is. The model can
also serve as a guide for designing the
physiological experiments.

In addition to helping neurobiologists
gather quantitative information about the
three-dimensional structure of nerve
cells, computers are assisting in the trac-
ing of nerve fibers and their connections
in the brain and spinal cord. One way to
trace fibers involves injecting radio-
actively labeled amino acids into the vi-
cinity of the nerve cell bodies. After
being taken up by the cell bodies, the
amino acids are incorporated into pro-
teins which are transported along the
axons.

Location and quantitation of the label
in serial slices of brain and spinal cord
can be done by autoradiography. The
sliced tissue is placed on slides and
coated with a photographic emulsion.
Wherever there is radioactivity, the
emulsion is exposed and silver grains are
formed. Locating and counting the
grains on a slide is extremely tedious
when done visually, but now David Whit-
lock of the University of Colorado Medi-
cal Center and Cowan and Wann have
developed completely automatic comput-
er systems for counting them. This pro-
cess can be completely automatic be-
cause recognizing silver grains is a much
simpler task than recognizing the more
complex structure of neurons.

Both groups of investigators use televi-
sion cameras to convert the gray tones of
the autoradiographic image into a signal
in which the grains appear totally black
on a white background or conversely.
The computer then counts and records
the number of grains along with the spa-
tial coordinates of the grain locations.
Scanning the fields and focusing are com-
pletely automatic, although the operator
can monitor the process. Whitlock says,
however, that the system is accurate
enough that counting can be done over-
night without monitoring. This is impor-
tant because scanning large fields may
require several hours. The systems are
adaptable to any kind of autoradiograph,
not just those from nerve tissue.

—JEAN L. MARX

SCIENCE, VOL. 193



ERERGY
TRE
BROTORE

By Hammond, Metz and Maugh

There’s alot tobe
said for baths

Our Catalog 699 tells all about our new
baths and what all they will do for you.
The world’s most complete line of labora-
tory baths—you can be very specitic in
choosing the bath you need, whether your
field is biomedical, educational, clinical,
industrial or environmental. Write for your
free copy or ask your GCA/Precision Sci-

‘“At last a book on energy that gives a compre-
hensive overview of emerging energy technol-
ogies. It reads like a What's What in Energy
Research.” Business Week, August 1973

Price: $9.95 ($8.95 Members’ Price) Casebound
$4.95 ($4.45 Members’ Price) Paperbound

(Please allow 6 to 8 weeks for delivery)

(]

Send to Dept. EA

AMERICAN ASSOCIATION for the

ADVANCEMENT OF

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

Washington,
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entific Dealer. GCA/Precision Scientific,
3737 West Cortland St., Chicago, IL 60647.
Sales offices in principal cities.
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...from the original pioneer laboratory, a single, special
source of supply for ALL your venom needs.

VENOMS . . . produced by Miami
Serpentarium, with that ‘made in
America’’ label, are internationally
recognized and used by the
world’s leading toxicologists and
chemists. UNIFORMITY,
STABILITY, SECURITY . . . are the
standard watch-words for every
technical system and every
practical procedure at Miami
Serpentarium Latoratories! You
can depend on Miami
Serpentarium for your most
exacting research and laboratory
requirements.
CHROMATOGRAPHIC
LABORATORY . . . this facility is
constantly at work adding more

SERPE““RIHM LABORATORIES

12655 South Dixie Highway. Miami. Florida 33156
Phone: 305-235-5722

and more venom fractions to our
ever-expanding inventory.
Currently, Cobratoxin, Alpha and
Beta Bungarotoxin and many
others are available for immediate
shipment, usually within 24 hours
of your order. MAKE IT
PURETOXIN . .. EVERY TIME!
When you buy direct from the
World Famous Miami Serpentarium
Laboratories you KNOW you're
buying homogenous products of
purity. Choose from over 100
species . . . write for the complete
product and price list. . . and order
with confidence from the original,
pioneer laboratory . . . Miami
Serpentarium.
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Within 5 to 30 minutes, the Birch-
over Radiochromatogram Spark
Chamber nondestructively lo-
cates and records the distribu-
tion of .radioactive compounds
on electrophoresis gels, paper,
or thin layer plate radiochroma-
tograms. With conventional auto-
radiography, the same process
takes from three days to three
weeks, with radiochromatogram
scanning, from one to six hours.
The instrument's camera pro-
duces a one-minute Polaroid
print similar to an autoradio-
graph—a true record of radio-
activity distribution in alpha,
beta, and gamma emitting iso-
topes. An epidioscope print pro-
jection system of fixed magnifi-
cation transfers the image from
the Polaroid print directly back
on the original radiochromato-
gram. An optional feature per-
mits viewing under direct ultra-
violet or natural light or by
transmitted natural illumination
and obtaining a permanent
photographic record. Call or
write today for complete details.

{1 BAIRD-ATOMIC

Nuclear Division
125 Middlesex Turnpike
Bedford, Ma. 01730 (617) 276-6204
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BOOK ORDER SERVICE

(Continued from page 570)

New York, ed. 2, 1976. x, 554 pp., illus.
$13.95. To order this book circle No. 425 on
Readers’ Service Card

Continuum Physics. Vol. 3, Mixtures and
EM Field Theories. A. Cemal Eringen, Ed.
Academic Press, New York, 1976. xiv, 318
pp. $33.50. To order this book circle No. 426
on Readers’ Service Card

Convolution and Fourier Transforms for
Communications Engineers. R. D. A. Mau-
rice. Halsted (Wiley), New York, 1976. viii,
190 pp., illus. $19.75. To order this book circle
No. 427 on Readers’ Service Card

Cultural Change and Continuity. Essays in
Honor of James Bennett Griffin. Charles E.
Cleland, Ed. Academic Press, New York,
1976. Ixxviii, 378 pp., illus. $24.50. Studies in
Archeology. To order this book circle No. 428
on Readers’ Service Card

The Enzymes of Biological Membranes. Vol.
2, Biosynthesis of Cell Components. Anthony
Martonosi, Ed. Plenum, New York, 1976.
Xviii, 654 pp., illus. $45. To order this book
circle No. 429 on Readers’ Service Card

Field Photography. Beginning and Ad-
vanced Techniques. Alfred A. Blaker. Free-
man, San Francisco, 1976. xxiv, 452 pp., illus.
$19.95. To order this book circle No. 430 on
Readers’ Service Card

French-English Science and Technology Dic-
tionary. Louis DeVries. Revised by Stanley
Hochman. McGraw-Hill, New York, ed. 4,
1976. xiv, 684 pp. $13.50. To order this book
circle No.431 on Readers’ Service Card

Fundamentals of Organic Reaction Mecha-
nisms. J. Milton Harris and Carl C. Wamser.
Wiley, New York, 1976. viii, 384 pp., illus.
$17.50. To order this book circle No. 432 on
Readers’ Service Card

Gluconeogenesis. Its Regulation in Mamma-
lian Species. Richard W. Hanson and Myron
A. Mehlman, Eds. Wiley-Interscience, New
York, 1976. xxviii, 592 pp., illus. $30. To or-
der this book circle No. 433 on Readers’ Ser-
vice Card

Human Anatomy and Physiology. James E.
Crouch and J. Robert McClintic. Wiley, New
York, ed. 2, 1976. xxiv, 810 pp., illus. + ap-
pendices. $17.50. To order this book circle
No. 434 on Readers’ Service Card

Introduction to Ore Deposits. Ludwig Bau-
mann. Halsted (Wiley), New York, 1976. viii,
132 pp., illus. $16.50. To order this book circle
No.436 on Readers’ Service Card

Invertebrate Tissue Culture. Research Ap-
plications. Karl Maramorosch, Ed. Academic
Press, New York, 1976. xiv, 394 pp., illus.
$34.50. To order this book circle No. 437 on
Readers’ Service Card

Laser Induced Fusion and X-Ray Laser Stud-
ies. Papers from a summer school, Santa Fe,
N.M., June 1975. Stephen F. Jacobs, Marlan
O. Scully, Murray Sargent 111, and Cyrus D.
Cantrell, 111, Eds. Addison-Wesley, Reading,
Mass., 1976. xii, 668 pp., illus. $27.50. Phys-
ics of Quantum Electronics, vol. 3. To order
this book circle No. 438 on Readers’ Service
Card

Laser Photochemistry, Tunable Lasers, and
Other Topics. Papers from a summer school,
Santa Fe, N.M., June 1975. Stephen F. Ja-
cobs, Murray Sargent I1I, Marlan O. Scully,
and Charles T. Walker, Eds. Addison-Wes-
ley, Reading, Mass., 1976. xiv, 470 pp., illus.
$23.50. Physics of Quantum Electronics, vol.
4. To order this book circle No. 439 on Read-
ers’ Service Card

Your best buy
in UV Monitors

Bio-Rad’s new
Model 1300

Here's a UV monitor with all the
features you always wanted, at
a price you can afford —$1,395.
1. Dual wavelength. Just pull
theknobonthe sensorto switch
from 254 to 280 nm.

2. Direct readout — in absorb-
ance units.

3. Six interchangeable flow
cells. Standard: (as equipped)
high sensitivity with 1.6 mm
bore arms.

Optional: Microcell, Density
Gradient, High Absorbance
(0.5-200 OD), Dual Path Flow
and Quantitative.

Cell changing is easy, positive
positioning pin insures correct
alignment.

4. Cold room operation. All
components are stabilized for
continuous cold room opera-
tion.

5. Event marker. For peak de-
lineation.

6. Convenient mounting. Sen-
sor can easily be located near
separation source. Bar at rear
of sensor simplifies mounting.
7. Range. A 7-position range
selector, including recorder
zero position.

8. No high voltage in connect-
ing cables.

- B10-RAD J2VRWPRa

32nd & Griffin Avenue/Richmond, CA 94804
Phone (415) 234-4130

Also in: Rockville Centre, N.Y.; Torente, Ontario;
London; Milan; Munich; Sao Paule.
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