


Protein electrofocusing
inL.5 hours

with a thin-layer PREPARED polyacrylumide gel

Now, for the first time, a thin-layer prepared poly-
acrylamide gel, the Ampholine® PAGplate, is available
for electrofocusing of proteins, hormones and enzy-
mes. Samples as low as 10 ul, and in the microgram
range, can be run and complete electrofocusing takes
only 1.5 hours.

The Ampholine® PAGplate is an easy to use poly-
acrylamide gel plate (245 x 110 x 1 mm) containing
Ampholine® carrier ampholytes in the pH range 3.5
t0 9.5. The Ampholine is used to create the pH
gradient in electrofocusing and the protein saniples
are then focused at their isoelectric points.

[ ] @
Notedious preparation
When you use an Ampholine PAGplate you avoid the
tedious preparation and exposure to toxic chemicals
involved in do-it-yourself gel plates. No pipettes or
complicated sample applicators either. Everything you
need for electrofocusing in polyacrylamide gel comes
in the complete Ampholine PAGplate kit.

To get the best results, use an Ampholine PAGplate
with the LKB 2117-010 Multiphor, complete for
electrofocusing in polyacrylamide gel, and the new
LKB 2103 Power Supply which gives you constant
power, constant current or constant voltage.

For more information on the Ampholine PAGplate
and other fine products from LKB for biochemical
separations, contact your LK B representative or fill in
the coupon below.
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YESplease!

0 LKB 1804 Ampholine® PAGplate
O LKB 2117 Multiphor Electrofocusing Equipment
0O LKB 2103 Power Supply

Mail to: LKB Instruments Inc
12221 Parklawn Drive
Rockville, MD 20852

Name Title

Institution

Address

City State Zip
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The Ampholine® PAGplate can
be used complete for 24 samples,
or cut in half for 12 samples and
in thirds for 8 or 16 samples.
The remaining parts can then be
stored in the original package in
a refrigerator until your next
experiment.

Applying your sample is simple
and precise with the sample app-
lication pieces. Dip, soak for a
few seconds in your sample so-
lution, and then place on the gel
surface.

LKB Instruments Inc.

12221 Parklawn Drive, Rockville MD. 20852
6600 West Irving Park Road, Chicago IlIl. 60634
260 North Broadway, Hicksville N.Y. 11801
3700 Chapel Hill Blvd., Durham N.C. 27707

LKB Western Instruments, INC.

3325 Vincent Road, Pleasant Hill, Calif. 94523



Nikon L-Ke

Nikon S-Ke

Nikon APOPHOT
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Nikonlooks into
a future baby.

The L-Ke microscope plays the role of scientific crystal ball in help-
ing predict possible defects in as yet unconceived children.

Cell samples are obtained from prospective parents, prepared for
karotyping procedures, and photographed with the Nikon L-Ke. Re-
sulting photomicrographs are then studied for possible chromosome
aberrations such as inversion, deletion, and translocation.

This data provides the physician with information for advising
patients of danger signs which could lead to genetic imbalance.

Nikon specialists supplied L-Ke microscope equipment to meet
the critical specifications of the Reproductive Genetics Unit, De-
partment of Obstetrics and Gynecology, George Washington Uni-
versity Medical Center.

Choice of the Nikon L-Ke microscope was based on this instru-
ment's built-in Koehler illumination system, high-resolution optics,
and wide variety of photographic attachments.

Lee Shuett, EPOI District Manager observed, “We equipped the
instruments with fully automatic exposure controls to make certain
the photomicrographs would be of consistent high quality.”

We're confident you'll find a Nikon research microscope to meet
your own critical requirements. Send for details today. Nikon Inc.,
Instrument Group, Ehrenreich Photo-Optical Industries, 623 Stewart
Avenue, Garden City, New York 11530. (516) 248-5200.

Nikon is involved. —_— TSR

Nikon Inc., Instrument Group, Ehrenreich Photo-Optical In-

dustries, 623 Stewart Avenue, Garden City, New York 11530.
[J Please have a local Nikon representative contact me. é 2w
Please send detailed information on: H?

[0 Nikon L-Ke Research microscope with magnification range from 20X
to 1500X. Five-place interchangeable revolving ball bearing nosepiece.
Monocular, binocular, or trinocular eyepiece tubes. Centerable con-
denser mount, and oversized specimen capacity.

[0 Nikon S-Ke Basic research microscope with choice of four or five-
place revolving ball bearing nosepiece. True Koehler illumination ad-
justable for low, medium, and high-power objectives. Ideal instrument
for both visual and photomicrographic applications.

0 Nikon APOPHOT Advanced universal research microscope with built-
in zoom-Koehler illumination. Magnification changer and focusable
Bertrand lens. Permits use of special light sources. Full range of acces-
sories including photomicrography attachments.

[0 Nikon forty-two page full line microscope catalog.

Name. Title
Firm
Address

City State Zip
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North America during the last major
glaciation 18,000 years ago. A dia-
grammatic illustration of the extent and
elevation of glacial ice, sea level lowered
by 85 meters, and the pattern of oceanic
surface temperature. See page 1131.
[Andrew Mclntyre, cLiMAP, Lamont-
Doherty Geological Observatory, Pali-



a precision laboratory instru-

ment. Many don't look, feel or act
the part. But the first time you
pick upand try an MLA Precision
or Precision “D-Tipper” Pipette,
there'll be no doubt in your mind
you're using a true “pipetting
instrument””

MLA Pipettes are built spe-
cifically to provide accurate, re-
producible sample pickup and
delivery —procedure after pro-
cedure, year after year. Made of
long-lasting lightweight aluminum
alloy and corrosion-resistant stain-
less steel, each color-coded pipette
is precision-machined to the most
exacting tolerances. Each is cali-
brated by hand prior to shipment. So
under routine laboratory conditions
a 100 ul. pipette, for example, can
deliver aqueous solutions with a pre-
cision of = 0.5%.
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One-handed, Precision
11 D _"I'I pp er »

All MLA Pipettes are made with advanced-
design “Quad-ring” seals to provide multiple
sealing surfaces...help assure a long, trouble-
free life,...and permit low push-force, silky-
smooth, one-stroke pipetting to insure less
fatigue. There are no intermediate stops; each
pipette is calibrated “to deliver” the stated
quantity. All MLA Pipettes—with use of MLA
Tip Trays and special outer package—also
provide one-handed pickup, delivery and de-
tipping for greater safety and convenience. In

i fact, Precision“D-Tipper” Pipettes detip auto-

matically with just an upward flick of the
bonnet. Your hand need never touch a

=9 ZF'Y ontaminated tip.



our pipettes. Always use MLA tips with MLA
Pipettes for top performance. High-perform-
ance tips are now available both in compact,
convenient, space-saving tip trays and econom-
ical bulk packages in reusable “Protectainers.’

Why not send us your name and address,
and we'll be happy to provide you with com-
plete information on our tips...and on our
full line of “pipetting instruments”

Pipettesand Ti
I:)from MLA e

Where today’s ideas are tomorrow’s products

MLA

Medical Laboratory Automation, Inc.
500 Nuber Avenue, Mount Vernon, New York 10550
914/664-0366

Quality tips for Gt A 54 o Mot B
| quality pipettes Epsss

§ MLA manufactures its own high-quality,
inert, non-wetting disposable poly-
¢~ propylene tips—with the same rigid
.., attention to quality control we give




For the 3rd time Iin 4 years,
Thomas brings you completely up to date.

The new Thomas Catalog 76 is already being used by
thousands of our customers. It replaces Catalog 74,
which replaced Catalog 72.

By publishing the catalog every two years, we now in-
form Thomas customers of complete product line
status twice as often as other full-line lab supply houses

We also continue to give more information. From 1412
pages in 1972, to 1477 pages in 1974, to 1528 pages
in 1976, the Thomas Catalog remains the most com-
prehensive available, the “Bible of the Industry™

Although it contains more pages than previous issues,
Catalog 76 is slimmer and weighs less; it's easier to
handle. We invite you to compare it with other catalogs.

Compare its product descriptions and illustrations
explicit in functional and dimensional detail, with ac-
cessories and replacement consumables listed for you

Compare its encyclopedia-style organization, the nu-
merical and alphabetical sequencing of items, the
inclusion of reagent listings. Note particularly the concise,
one-line product identifiers with time-of-publication
prices; prefix this line with quantity required for easy
order or requisition make-up

If you haven't already received it, contact your Thomas
salesman, or send request on your company or insti-
tutional letterhead. Arthur H. Thomas Company, Vine
Street at Third, Philadelphia, PA 19106

ARTHUR H.

THOMAS

COMPANY
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TIAA Announces the

\

Lowest Gost Life Insurance for Your Age...

...compared with what you'd pay for the same individual policies from insurance companies selling to the general public. That's
not exactly a revelation for most educators, of course. They already know that TIAA is traditionally their best buy in life insurance.

What's news is that. ..

New, lower premium rates now apply toTIAA
policies issued beginning October 1,1975.

In addition, with “quantity savings™ dividends.

Net costs are less than ever hefore for the
larger size policies educators are purchasing
these days.

To illustrate the effect of the new rates and dividend scales.
A $100,000 20-Year Decreasing Term Insurance policy
costs just $122 for a man aged 30 or for a woman aged 35.
Here are premium and dividend figures for this policy
issued at different ages:

Age al Issue MAE 0 38 a0 4 %
Annual Premium

(Payable only 18 years) $187 $235 $328 $487 ¢$747
Cash Dividend End of First Year* 97 113 142 188 265

First Year Net Payment $ 90 $122 $186 $299 8482

*Subsequent yearly dividends will be in the same amount, according to TIAA's
current dividend scale which is not guaranteed.

Decreasing Term policies provide their largest amount of
protection initially, reducing by schedule over the years to
recognize diminishing insurance needs and increasing
savings, retirement benefits, etc. TIAA issues such policies
for 15, 20, 25 and 30 year periods, depending upon age.
Decreasing Term insurance is available in amounts of
$20.000 or more to persons under age 56.

To use a different illustration.

$100,000 of 5-Year Renewable Term coverage costs only
$180 for a 30 year old man or for a 35 year old woman.
Here are the cost figures for this policy issued at various
ages.

dgoats MEE B3 o4os
Annual Premium $258 $288 $373 $530 $774
Cash Dividend End of First Year* 101 108 140 185 284

First Year Net Payment $157 $180 $233 $345 $520

*Dividends at end of years two through five will be in the same amount, according
to TIAA's current dividend scale which is not guaranteed.

A 5-Year Renewable Term policy provides a level amount
of protection for a 5 year period at a fixed yearly premium.
It is guaranteed renewable for successive 5 year periods to
age 70 without medical reexamination at premiums that
are based upon your attained age at the beginning of each
renewal period. 5-Year Renewa le Term plans are issued
in amounts of $20,000 or more to persons aged 60 or less.

Eligibility for TIAA policies is extended to persons
employed (full-time or part-time) by colleges, universities,
private schools, and certain other nonprofit educational or
scientific institutions, and to the spouse of the employee
when more than half of their combined earned income
comes from such an institution. Individuals can purchase
low cost TIAA life insurance regardless of whether their
college or other eligible employer participates in a TIAA
benefit plan. Policyowners can retain their TIAA plans
without any change in policy provisions whether they stay

C educational work or not.

TIAA policies cost less than others because TIAA is a
nonprofit service organization created by the Carnegie
Foundation for the Advancement of Teaching in 1918; it
insures without the expenses of sales personnel; most
important of all, the limited group eligible to purchase
TIAA lifeinsurance enjoys favorable mortality experience,
and individuals once insured rarely permit their TIAA
policies to lapse.

Besides term insurance, Ordinary Life and other kinds of
cash value insurance are available from TIAA at com-
parable savings.

Note to present TIAA policyowners. Although the new
premium rates do not apply to policies issued prior to
October, dividends will be adjusted to provide equitable
treatment for similar policies issued under different
rate bases.

Two Convenient Ways to Get More Information...

Either call collect. ..

the TIAA LIFE INSURANCE ADVISORY CENTER—
(212) 490-9000.

If you want immediate answers to your questions
about TIAA's low cost life insurance policies call
and ask for one of these Insurance Counselors:

David Zacher

Alan Fox, C.L.U.

Joan Scott, C.L.U.

Orsend. ..
this coupon to receive information by mail.

Life Insurance Advisory Center
TEACHERS INSURANCE AND ANNUITY ASSOCIATION
730 Third Avenue, New York,N.Y.10017

Please send me a personal illustration of TIAA
policies issued at my age based on the new, lower
premium rates. [ understand this request places me
under no obligation, that no one will call on me and

that the information will be sent by mail. 1/376

Name and Title

Address

City. State. Zip

Date of Birth -

Nonprofit Employer (college, university, private school, etc.)

ﬁ The College Worlds Insurance Cormparty

/
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To change the volume
E justturn aknob. ’

& To change reagen
i justunscrew a cylin linder.

You'd expect a new dilutor-dispenser to be fast and
accurate. The Eppendorf 5232 Dilutor/Dispenser is exactly
that: 2.4 seconds per dispense, 6.4 seconds per dilution,

. with better than 0.5% precision.

" What you might not expect is such operating

ease. Simply turn a knob to set any of 20 pre-

calibrated absolute volumes, from 10 to 1000l
for dispensing, or 10 to 250ul for diluting

(in ratios of 1:100).

The 5232 utilizes an electronic pulse-
activated piston within a quick-change
glass/Teflon® reagent cylinder. In dispensing,
the piston displaces a pre-selected volume of
reagent. In dilution, a pre-selected volume of
sample is drawn up into the tip and then is
rinsed out with a pre-selected volume of
reagent. Cylinder and piston together screw
out instantly for storage, refrigeration, or to
change to reagent in another cylinder. The
entire unit is without valves; even suspensions
may be dispensed (as in RIA) without leakage.

The 5232 consists of separate Dispenser
and Dilutor modules. If desired, the Dispenser
5211 may be acquired first and the Dilutor unit
added |ater. For interesting literature, just write:
Eppendorf Division, Brinkmann Instruments,

* Cantiague Rd., Westbury, N.Y. 11590. In Canada:
50 Galaxy Blvd., Rexdale (Toronto), Ont.

ndorf
utor/Dispenser

Fast,accurate,
preclse and convenient.
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Some artists work faster
standing up.

We taught the computer
to draw. And from the beginning,
we've demanded ever-increasing
accuracy —to the point where
today, our plotters can draw
things that the human would not
even attempt.

But in the computer
world, time is money. So our
artists have to perform with
remarkable speed.

Last year, we ran an ad
where we said that our giant
748 Flatbed Plotter could draw
faster than ink flows.

Now we're introducing the
960 Plotter.

19 MARCH 1976
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It has the fastest
throughput in the industry.

How fast is fast?

The 960 can draw at a rate
up to 30 inches per second.

And from a dead start, it
can accelerate to that speed after
traveling only 3/10 of an inch.

facilities are unmatched
throughout the world.

See our new artist at
work. Call or write California
Computer Products, Inc.,
SC-M3-76,2411 West La Palma
Avenue, Anaheim, California
92801. Telephone
(714) 821-2011.

Less noise. Less space.

The new 960 is extra-
ordinarily quiet. And
because it's a vertical plotter,
it takes up a lot less space.

Remember, CalComp
taught the computer to draw,
and our plotter marketing
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AUDIO

ol Selected Recordings
in Biology and Medicine

TAPES

For the past six years, AAAS has recorded selected symposia at its
annual meetings, not only as a means of enlarging our audience but
also as a valuable aid to education, particularly in classroom or semi-
nar-type settings. The following tapes in biology and medicine are
available from AAAS as 5-inch open reels or as cassettes. If you decide
to purchase some for your own pleasure or for classroom use, you will
find the quality of the recordings excellent and the subject matter
interesting and informative, perhaps providing some new ideas quite
relevant to science and a changing American society. A complete list-
ing of AAAS audiotapes is available on request, free of charge.

24-69 Biology and Sociology of Violence (I-1I) 137-72 Social Applications of Genetic
57-70 Problems in the Meaning of Death (I-11) Knowledge (I)
61-70 Advances in Human Genetics and Their 139-72 Conceptions and Alleviations of Aggression
: Impact on Society (I-II) and Violence (I-1I) »
64-70 Human Cell Biology: Scientific and Social 140-72 Man-Environment Relations and Health
Implications (I) {I-1V)

165M-73 Psychodysleptics and Addiction—
Marijuana (1)
170-74 Biological Control of Populations (I)
171-74 Biomedical Aspects of Aging (I-IV)

176-74 Ethical and Public Issues in Amniocentesis
and Biomedical Innovation (I-II)

70-70 Chemistry of Learning and Memory (I-II)
76-70 Mood, Behavior, and Drugs (I-1V)

84-70 Separation and Depression: Clinical and
Research Aspects (I-111).

103-71 Smoking and Health ()

118-71 Scientific Aspects of Contraception (1) 178-74 Food Additives: Beneficial or Deleterious?
130-72 Genetics and Human Disease (I-11) 181-74 Neurobiological Mechanisms of Adaptation
133-72 Human Learning Capacity in and Behavior (I-1V) ‘
Neurobiological Perspective (I-1V) 182-74 New Developments in Brain Function for
135-72 Genetics, Man, and Society (I-1I) Speech Perception and Production (I)

[The hyphenated numbers preceding the symposium titles identify each title by tape number (preceding the dash)
and by year of taping (after the dash). Roman numerals following the titles designate the number of sessions in each
symposium.]

Prices: Single session symposium, $19.95
Multi-sessions, $19.95 for first session; $16.95 for each additional session of the same symposium.
Approximate length of a single session is 3 hours.

Please send me the following tapes: (check one) — _ ___reel ______ cassette. {Allow 3 to 4 weeks for delivery.)

TapeNo.——— . Session No.—— — Tape No.. . . SessionNo.— —
Tape No...  —  Session No.—— Tape No.-— . Session No.

[J Check or money order enclosed (payable to AAAS—no cash) [J Please bill me (subject to $1.50 handling charge)

Name . — e

Address -

City — State _ZipCode —

[J Please send me a complete listing of AAAS audiotapes.

AIAA S

Department AT-7
AMERICAN ASSOCIATION for the ADVANGCEMENT OF SCIENGE
1515 Massachusetts Avenue, N.W., Washington, D. C. 20005

1120 SCIENCE, VOL. 191
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Your problems magnified in seconds.

The Polaroid MP-4 Camera.
Instant photomacrography is
only one of the things it does.
e

Maybe you're measuring the
growth rate of cracks in metals
under stress. Or maybe
you're studying the

growth of a certain
strain of bacteria under

no stress.

If you're using Polaroid’'s MP-4
you can make your problems
up to 32 times bigger than
they actually are and get fin-
ished pictures in seconds. In
full color, or in black and
white (with or without an instant

negative).
Polaroid’s instant pictures tell you right away
if you've got the shot you want and, in

some cases, how your test is going.
Whichever way it goes you'll
have time to do some-

thingaboutit without
starting all over again.

y L
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“Polaroid” and “Polacolor"®

You won't have to reshoot difficult sequences or
restage complex experiments. And you've got a perma-
nent record to study —one minute or one year after the
metal has cracked and the bacteria has grown up.

In addition to instant delivery, Polaroid’s mult-
purpose camera has a number of features you'd expect
to find only in specialized macrophotographic systems.
A reflex viewer for precise focusing (with aerial image
focusing screens for extremely critical focusing at high
magnifications). And a system of interchangeable
lenses for a wide range of magnifications and greater
flexibility. (The MP-4 can do photomicrography and
photocopying as well as photomacrography.)

If you have small problems, write us and we'll tell
you more about how to enlarge them.

Polaroid Corporation, Dept. 26-286, 549 Technology
Square, Cambridge, Mass. 02139. If you're in a hurry,

call collect (617) 547-5176.







Introducing the PDP 11T55.
From nowon thisis the

Digital’s T55is here. A
complete, ready-to-run
system that runs FORTRAN
far faster than any system
you've ever operated.

Mounting test evidence
indicates the T55 is one of
the fastest FORTRAN
systems in the world. For
example, the Whetstone
Instruction Set is a series
of tests developed by the
British Government to test
the FORTRAN speed of com-
puter systems. These tests
have been applied to a wide
variety of systems ranging
from minicomputer systems
to multimillion dollar num-
ber crunchers.

To our knowledge, only
three computer systems
have had better results on
the Whetstone than T55.
They were the CDC7600,
DECsystem 1080 and IBM
360/195. The T55, on the
other hand, rated faster than
systems such as the IBM
370/155 and the CDC 6400.

While the Whetstone
has not been applied to all
computer systems, the

indication is very strong that
nothing within ten times the
cost can touch the T55 for

FORTRAN execution speed.

The reasons for the T55’s
exceptional performance are
simple. The fastest system
components have been
totally integrated for
throughput speed. High-
speed Shottky logic. 300 ns
execution speed. Bipolar
memory. 3 million instruc-
tions per second.

Plus 400 hardwired
instructions that enable the
T55 to collapse whole lines
of FORTRAN into a few
machine instructions. A new
floating point processor
that works in parallel with
the CPU and performs

Circle No. 338 on Readers’ Service Card

FORTRAN machine to beat.

double-precision divide
operations in 6.75 usecs.
And FORTRANIV PLUS, an
optimizing compiler that
balances the floating point
and integer instruction loads
to maximize system
throughput.

Put them all together and
you get the T55. One of the
fastest FORTRAN systems
ever. And one good reason
to talk to Digital if you want
the industry leaderin
FORTRAN.

For technical information
on the T55, call your nearest
Digital representative. Or
write Digital Equipment
Corporation, Maynard,
MA 01754. (617) 897-5111.
European headquarters 81
route de I’ Aire, 1211
Geneva 26. Tel: 4279 50.
Digital Equipment
of Canada, Ltd.

dlilglilt]all
50,000 computers

saving
managers millions.



Our compact MiM-33
micromanipulator
drives by hand or
motorized
‘joy stick’

Ideal for working at magnifications
up to 250X, the MM-33 provides coarse

movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions

calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.
All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.

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

Brinkmann

Micromanipulators
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1. adouble-grating monochromator

2. automatic blank reference.

It's the Zeiss PM6, and it also
features:

3. achoice of different sampling
devices 3

4. acompact single-unit package.

Get full details. Write Carl Zeiss, Inc.,
444 5th Ave., New York, N.Y. 10018.

Nationwide sales and service.
Circle No. 386 on Readers’ Service Card
1124
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THE GREAT NAME IN OPTICS

LETTERS
Astronomers’ Petition

At the 147th meeting of the American
Astronomical Society in Chicago, 191 as-
tronomers signed the following petition to
President Podgorny of the Soviet Union.

We, the undersigned members of the as-
tronomical community, have been greatly con-
cerned that the Soviet astronomer Kronid
Lyubarsky, who is serving a five year term in
Vladimir Prison, is in poor health and may not
survive the remaining one year of his term. We
therefore respectfully request that the remainder
of his sentence and the subsequent exile period
be waived so that he may resume his scientific
work for the benefit of his country as well as
the worldwide community of science. |

Lyubarsky is a noted planetary scientist
who was imprisoned for distributing the
underground publication Chronicle of
Current Events. His health was poor when
he entered prison (three-quarters of his
small intestine had been removed), and it
has declined further.

Lyubarsky is the author of the books
Essays on Astrobiology, Cosmic Biology
and Medicine (1968) and The Planets of
the Earth Group—Mars (1969), as well as
numerous articles on meteors, planets, and
space biology. In a letter published in Sci-
ence on S5 April 1974, Valery Chalidze
made an appeal for scientists to send re-
prints and preprints regarding Mars to
Lyubarsky in prison. Andrei Sakharov
specifically mentioned Lyubarsky in his
book On My Country and the World and
also in a telephone interview with a Paris
newspaper in October 1975.

DAvID N. SCHRAMM, EDWARD ANDERS

S. CHANDRASEKHAR, PATRICK PALMER

EUGENE PARKER, J. A. SIMPSON
University of Chicago, Chicago, Illinois

The Ozone Controversy

The letter from Robert H. Cannon, Jr.,
concerning clean engines for stratospheric
aircraft (6 Feb., p. 424) is misleading on
two points.

First, his statement regarding the need
for “strict engine-cleanliness standards in
order to avoid significant worldwide re-
duction of the ozone layer” implies that no
such standards exist. In fact, the Environ-
mental Protection Agency has issued emis-
sion standards for all turbojet and turbo-
fan engines which would be used in sub-
sonic flight in the stratosphere, and it has
issued a proposed standard for supersonic
engines. These standards, and the proposed
standard, are being used by those devel-
oping engines for use in the stratosphere.

Second, he states that the results of the
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Climatic Impact Assessment Program
(CIAP) have shown Johnston’s concerns
(1) regarding depletion of ozone by in-
Jjection of oxides of nitrogen to have been
valid ones.

The fact is that CIAP did not produce
any evidence to confirm Johnston’s esti-
mates. The evaluations of ozone depletion
were based on models and laboratory stud-
ies, not on field observations. The model
used by CIAP to estimate ozone depletion
is the arithmetic mean of two models de-
veloped by Chang and by Hunten. Of the
CIAP models Hunten says (2): “There has
been a lively debate about whose, or what
kind of, model is best for predicting SST
[supersonic transport] effects. The reasons
we were reduced to that kind of thing is
simple. We did not have enough data about
the actual atmosphere to decide, and there
was nothing left to do but hold a scholastic
debate.”

The most thorough review of the CIAP
report is probably that of Hoffert and
Stewart (3), who have concluded that ex-
tensive uncertainties characterize studies
of the stratosphere’s ozone shield, making
hard and fast conclusions about man’s ef-
fect on it through aerospace propulsion
systems unsupportable.

All that can be said about the CIAP
study without extensive qualification is
that it did not produce evidence to refute
with absolute certainty the NO.-ozone
depletion hypothesis. Thus the fear of skin
cancer which played such a large part in
public interest groups’ opposition to the
SST cannot yet be put to rest.

WiLLIAM H. ALLEN
5024 Garfield Street, NW,
Washington, D.C. 20016
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In his editorial “Science in the public
forum: Keeping it honest” (30 Jan., p. 341),
Alvin M. Weinberg mentions the proposal
of Arthur Kantrowitz that a quasi-judicial
scientific body be created to conduct in-
quiries into conflicting scientific claims as
a possible method “‘for injecting more re-
sponsibility into scientific debate when it is
conducted outside the scientific forum.”
He cites several such cases, including “the
debate on depletion of the ozone layer.”

Being familiar with the history and the
substance of the debates on depletion of
the ozone layer, I believe that certain ma-
jor aspects of the ozone depletion problem
are scientifically established (/). From the
beginning, however, the multidisciplinary
nature of the problem has posed diffi-

19 MARCH 1976

culties. Chemists have made mistakes in
meteorology, and meteorologists have
made mistakes in chemistry. Some of these
mistakes have been fatal and some non-
fatal to the proposition that was being
made. Some mistakes continue to be re-
iterated year after year, even though they
have been corrected. A major problem is
that sometimes concerned industries hire
public relations firms who bombard news-
paper science writers and others with dis-
tracting side issues, distortions, and half-
truths (2). By a mass action effect, these
slanted statements dominate the public’s
perception of the situation and keep some
subjects ‘“‘controversial’’ long after scien-
tific conclusions about them have been
reached.

A quasi-judicial scientific body, such as
that proposed by Kantrowitz, could effec-
tively judge this case, especially if it took
on only a small number of well-defined
components of the problem rather than
considering all proposed mechanisms and
consequences of man-made reduction of
stratospheric ozone. To sharpen the issue,
I make the following four-point (3) thesis.

1) In 1971, there was sufficient scientific
evidence to establish probable cause (4)
that 1.8 million tons per year of nitrogen
oxides (as NO,) injected by supersonic
transports (SST’s) at an elevation of 20
kilometers would reduce stratospheric
ozone by a major amount—a global aver-
age of up to 20 percent and much more if
all SST’s flew in a narrow latitude band.

2) As of 1976, there is sufficient scientific
evidence to prove beyond reasonable doubt
(4) that 1.8 million tons per year of nitro-
gen oxides (as NO,) injected by SST’s at
an elevation of 20 kilometers would reduce
ozone by a major amount—a global aver-
age of 10 to 20 percent and about twice as
much locally if all SST’s flew in a narrow
band at temperate latitudes.

3) Injections of nitrogen oxide smaller
than 1.8 million tons per year lead in a rea-
sonably well understood way to less ozone
reductions. Nitrogen oxide injections at
elevations lower than 20 kilometers (3)
lead to less ozone reduction but involve
greater uncertainty than injections at the
same rate at 20 kilometers.

4) There is a preponderance of evidence
that a long-term, systematic reduction of
stratospheric ozone would cause an in-
crease in human skin cancer (basal cell
carcinoma, squamous cell carcinoma, and
melanoma) unless the peoples of the world
alter their sites of residence or life-styles.

I propose that a group of scientific
“judges,” supported by the AAAS or an-
other appropriate organization, hear evi-
dence on the propositions stated above.

HAROLD S. JOHNSTON
Department of Chemistry,
University of California, Berkeley 94720

multi-element
trace analysis

Look what it found in friend fruit fly. Once
a%%in the unique capabilities of the new
KEVEX X-ray energy spectrometer have
given a scientist more analytical information
about his sample than he anticipated.

Generallg speaking, X-ray energy spectrom-
etry (XES) has become an accepted technique
because it rapidly analyzes up to 81 ele-
ments simultaneously and non-destructively,
with little or no sample preparation.
However, when you have an analysis—quan-
titative or qualitative—that calls for low con-
centration detection in a small samﬁle mass
such as this fruit fly, it's beyond the scope
of ordinary X-ray energy spectrometers. Only
a high-intensity system with a secondary tar-
get that emits pure mono-chromatic X-rays
with low background can produce results
such as shown here. And only KEVEX has a
high-intensity (2,000 or 3,000 watt) XES
system for trace analysis in the less than
100 parts-per-billion range for many ele-
ments in organic matrices. That's why the
man with the fruit fly came to us. It might
pay you to do the same. Here's how to go
about it:
Phone (415) 697-6901. Ask for the APPLI-
CATIONS DEPARTMENT. We'll discuss the
possibility of a free feasibility study using
I\_Irclur sample. Don’t be bashful; we want to
ear from you.
If you'd like to peruse our literature first,
fine. Call, write or circle the number below
for a free brochure.

KEVEX Corporation
Analytical Instrument Division
898 Mahler Road, Burlingame, CA 94010
Phone (415) 697-6901

e

The KEVEX fruit fly multi-element analysis. Ob-
ject: detect trace amounts of lead. Result: mini-
mum detection for lead was found to be 5 nano-
grams. Also detected were iron, copper and zinc.
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Eastman Organic Chemicals

READY:
New,free EASTMAN Organic Ghemicals Gatalog No.48.

EASTMAN -
Organic Chemicals

CATALOG NO. 48

An EASTMAN Dataservice Catalog

* Compact reference guide to more than 6,000 organic chem-
icals.

e Structural formulas for more than 1,000 chemicals.

¢ [ncludes sections on products for lasers, liquid scintillation
counting, electrophoresis, and more.

Our new catalog has already been sent to all previous recipients on
our mailing lists. If you don’t have a copy, return this coupon today.
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¢ Details on the EASTMAN Dataservice Publications Program, Eastman Organic Chemicals
and how to benefit from this literature. ° Dept. 412L °
* Inquiry cards for easy ordering of more literature, or to get Rochester, N.Y. 14650
quotes on bulk and custom chemicals. ° Pl . .
ease send a free copy of EASTMAN Organic Chemicals
¢ Handy guide to distributors and Eastman Qrganic Chemicals Catalog No. 48 to: Py 9
regional offices. ° ) ) °
Y Name [ )
[ ] Affiliation [ ]
e  Address b
[ ] City State Zip ®
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IEC
Model EXD

IEC CRU-5000

Speeds up to 6,000 rpm
Forces up t0 7,275 xg
Volumes up to 6,000 ml

These five floor model centrifuges offer you
the versatility, quality and performance you've
come to expect from Damon/IEC Division. Name
your application — there’s a large volume, refriger-
ated model for the busy clinical lab or blood bank
(PR-6000), as well as a rugged, explosion-proof model for hazardous
environments (Model EXD). Over 90 IEC accessories — including
rotors, rings, adapters, cups, shields, carriers—let you adapt these
centrifuges to your particular needs.

Each centrifuge is built to perform and built to last. Quality is
backed by a 75-year reputation of excellence in centrifugation,
along with a full one-year warranty against defects in materials
or workmanship.

PR-6000. Most advanced refrigerated centrifuge available. Oper-
ates at speeds up to 6,000 rpm, forces up to 7,275 xg, volumes up
to 6,000 ml. The choice of blood bankers and clinical labs through-
out the world. Unique continuous flow zonal rotor (CF-6) adds
ultracentrifuge capabilities.

CRU-5000. Economical and compact (2 ft. wide) refrigerated cen-
trifuge. Capable of speeds up to 5,700 rpm, forces up to 4,575 xg,
volumes up to 4,000 ml. Used in blood banks, clinical and indus-
trial labs. Accepts most PR-6000 accessories including high

speed adapters.

CU-5000. Provides the same operational ranges and features

as CRU-5000 when refrigeration isn’t needed. Accepts basket
rotors and high speed (20,000 rpm) adapters.

Model K. Rugged, dependable standard of industrial and clinical
laboratories for a generation. Maximum capabilities of 5,200 rpm,
4,275 xg, 6,000 ml. Accepts 26 different rotors.

Model EXD. The only explosion-proof centrifuge. Listed by UL
and certified by CSA for use in Class 1, Group D hazardous
environments.

Write today for the new 1976 IEC Floor Model Centrifuge catalog.

> DAMON/IEC DIVISION

300 SECOND AVE., NEEDHAM HTS., MASS. 02194, TEL: (617) s4s-0s00  Circle No. 409 on Readers’ Service Card
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment 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. Accord-
ingly, all articles published in Science—including editori-
als, news and comment, and book reviews---are signed and
reflect the individual views of the authors and not official
points of view adopted by the AAAS or the institutions
with which the authors are affiliated.
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Big University—Humane or Bureaucratic?

Modern science is frequently referred to as Big Science because of its large-
scale character. Similarly, the term Big University might be used to describé
today’s large and powerful universities. The Big University is new enough that
many of us still tend to think in terms of its predecessor when, in fact, it is a new
institution with its own role to play and its own problems to solve.

With its roots in the past and its future not clearly defined, the Big University
finds itself in the midst of conflicting influences and demands. Many of the
problem-solving approaches that served well in the past are no longer useful,
but new ideas have been slow to come forth. Attempts at solutions have been
piecemeal —specific problems being dealt with as they arise and largely in the
context of an enlarged version of the familiar Little University. This has often
led to further growth of an already overgrown administrative superstructure
and large-scale bureaucratization of the institution. In an age of diminishing fi-
nancial resources, a larger and larger proportion of academic salaries is being
spent on administration, rapidly creating a situation in which the support func-
tions take precedence over the primary mission of education.

The problems of the Big University require more than short-term thinking.
Traditional humanistic values and practices have to be reconciled with changing
societal goals and priorities, the growth of knowledge, increased specialization,
government involvement, and a whole range of other issues. What needs to be
done and what should be preserved?

There seems to be general agreement about the need for improved fiscal con-
trols and operational efficiency. But evaluating the efficiency of an institution of
higher education raises some fundamental questions, related to the extent to
which the educational process lends itself to quantitative measurement. Meth-
ods that work well for other types of organizations have only limited appli-
cability. From the systems point of view, for example, efficiency may be mea-
sured in terms of the value of the output of the system compared to input costs.
In a university, where both input and output are predominantly intellectual in
nature, they can not be readily quantified. Attempts to use this approach lead to
deceptively simple solutions, which often show an inadequate understanding of
the educational process.

Academic practices designed to ensure scholarly excellence and intellectual
independence need to be strengthened to retain their usefulness in the Big Uni-
versity environment. One of these practices is peer evaluation, the traditional
method used to determine scholarly worth. Specialization and the trend toward
interdisciplinary departments make it increasingly difficult to identify valid peer
groups within an academic administrative unit. As a result, what should be an
evaluation by a peer group often becomes an evaluation by colleagues in other
fields. This tends to make the method vulnerable to competitiveness, profes-
sional jealousy, and personal likes and dislikes, creating a politically charged
campus atmosphere that stifles creativity and leads to intellectual mediocrity.

There is a need for renewed—or even revived—recognition of the vital rela-
tionship between scholarliness and good teaching. Good teaching represents the
synthesis and integration of a wide range of intellectual experiences and activi-
ties and cannot be described _exclusively in terms of method and time spent.
Frequently, failure of the professmnal bureaucrat to recognize this relationship
really reflects his latent anti-intellectual attitudes. Nevertheless, we should be
able to intelligently reconcile the intangibles related to the intellectual growth of
both teacher and student with the justifiable demands for fiscal responsibility.

Imaginative and innovative approaches are needed to tackle these and similar
problems. It is time to move from reacting to situations to anticipating them.
Systematic study of the Big University should enable us to identify its charac-
teristics and to understand their implications for the educational process. The
success of this approach will ultimately determine whether the Big University
will retain the humanistic character of its predecessor or will become an im-
personal bureaucratic machine turning out graduates.—SUSAN ARTANDI,
Rutgers University, New Brunswick, New Jersey 08903



Sartorius proudly introduces “‘affordable”
electronic weighing; a completely new series of
compact, fully electronic balances in the most popular
weighing ranges, priced from $1,795.

The new Series 3700 balances have no beam, no
knife edges, no knobs, no dials and no mechanical zero
adjustment. To weigh, just place the sample on the pan;
in 1-2 seconds the readout is shown on a large, bright
7-segment digital display. Just touch the sensor bar for
instant electronic taring (or zero adjustment) over the
entire weighing range.

Other advanced features of the Series 3700
include a unique *‘stable reading” indicator and an
electronic filter to eliminate the effects of high frequency
vibration. Analog and digital outputs permit interfacing

with printers, recorders, calculators and data processing
equipment.

Check this table for the cost of the model with
the weighing range and readability you need. You'll be
amazed at the savings (Model 3706 costs little more than
comparable mechanical top loaders).

Model Weighing Range = Readability Price

3705 0-160g 0.001g $2795

3704 0-1200g 0.01g 2795

ar16* a) 0-120g a) 0.01g 2245
b) 0-1200g b) 0.1g

3706 0-1200g 0.1g 1795

3703 0-3000g 0.1g 2450

: *Dual Range

For an informative folder on these revolutionary
balances, write: Sartorius Balances Division, Brinkmann
Instruments, Cantiague Road, Westbury, N.Y. 11590.

The first fully electronic balances
with the accuracies you want, in the ranges
you need, at a price you can afford.

Sartorius Series 3700. From $1795.




22722222

7227

PRODUCTS

and

MATERIALS

7 7

\\\\\§

High Velocity Liquid Sampler

These samplers are recommended for
sampling fluid streams with high concen-
trations of suspended solids. The high fluid
velocity during sampling (up to 1.91 me-
ters per second) prevents loss of suspended
solids due to settling or precipitation. Tub-
ing of 0.375-inch inside diameter allows
collection of large particles. These sam-
plers use a dual mode air-suction pump. A
forced air burst clears the lines after each
sampling cycle. The pump then switches to
the suction mode, draws a sample into the
collection chamber and switches back to
the pressure mode. The sample in the
chamber is then forced into a composite
collection or into 1 of 24 bottles. Sig-
mamotor. Circle 840,

Electrochemical Detector for Liquid

Chromatography

The model LC-2A control unit is avail-
able both assembled and in kit form for se-
lective amperometric detection of organic
compounds in high performance liquid
chromatography. When combined with a
thin-layer electrochemical transducer, the
instrument is suitable for trace analysis of
phenolic natural products and selected
pharmaceuticals in biological samples. Se-
lectivity and sensitivity exceed those of ul-
traviolet monitors in some assays. Bioan-
alytical Systems. Circle 838.

Electrophoresis Destainer

The model 1200 supports gels horizon-
tally between two replaceable moist ion ex-
change resin pads which contain the anode
and the cathode and act as the current-car-

Newly offered instrumentation, apparatus, and labo-
ratory materials of interest to researchers in all disci-
plines in academic, industrial, and government organi-
zations are featured in this space. Emphasis is given to
purpose, chief characteristics, and availability of prod-
ucts and materials. Endorsement by Science or AAAS
is not implied. Additional information may be ob-
tained from the manufacturers or suppliers named by
circling the appropriate number on the Readers’” Ser-
vice Card (on pages 1126A and 1190A) and placing it
in the mailbox. Postage is free. —RICHARD G. SOMMER
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rying medium as well as the dye absorbant.
The current travels only through the gel,
because there is no solution. Gels destain
rapidly. Gel rods up to 125 millimeters
long may be accommodated. With an op-
tional holder, gel rods up to 175 millime-
ters long are acceptable. Gel slabs up to
125 to 175 millimeters are easily de-
stained. The system includes a destaining
tank, power supply, upper and lower resin
pads, gel rod holder, gel slab holder, and
staining tray. Bio-Rad Laboratories.
Circle 836.

Video Signal Converter

The Video Interface allows the produc-
tion of hard copy from virtually any video
source. The interface, packaged in a rack-
mountable module will translate video sig-
nals to raster data for producing hard copy
of any desired alphanumeric or graphic
display. This requires no software. Because
the interface receives video signals directly
from the source no monitor or cathode-ray
screen is necessary. An optional expansion
feature increases the plotted image size by
two, three, or four times. The plotter will
also plot enlargements of any selected sec-
tion. There is a centering control and left
margin, top margin, line length, and num-
ber of lines can be adjusted to match spe-
cial requirements. Images may be re-
versed, black for white. A memory system
improves performance and various line
rates are available. Versatec. Circle 842.

Laboratory Fermentor

The BIOSTAT fermentor is designed
for the submersed, continuous growth of
microorganisms on the chemostat and
batch principle. Slide-in modules are avail-
able for pH and oxygen measurement and
control, foam regulation, and six-channel
recording. Standard equipment includes
feedback-monitored stirrers, temperature
regulation, a heat trap for nutrient solution
intake, a dosage pump that cannot grow
shut during operation and a sterile gas fil-

ter heater with humidifier and monitor.
Culture vessels of 2, 6, and 12 liters have
apertures for gas outtake; acid, alkaline,
and antifoam agent addition; pH measure-
ment; inoculation and removal of cell sus-
pensions. Braun Instruments. Circle 839.

Research Microscope

The Biophot optical microscope com-
bines chrome-free glass and multicoated
surfaces with a precise, stable mechanical
construction. Chrome-free glass permits
maximum reduction of chromatic errors
with fewer elements. The multiple coatings
reduce internal reflection and glare. The
nosepiece accommodates six objectives.
The objectives have been lengthened for in-
clusion of optical elements to reduce aber-
ration. Plan achromat objectives from 4 to
1000 power are available with a matching
aplanat/achromat condenser with a nu-
merical aperture of 1.4. Applications in-
clude phase contrast, Nomarski inter-
ference contrast, fluorescence microscopy,
and others. Ehrenreich Photo-Optical In-
dustries. Circle 835.

Chamber for Blood Processing

Model V-120-4 has a volume of 4 cubic
feet. Temperature is adjustable from -20
to -85 degrees Celsius. An indicating
controller provides manual set point and
visual indication of temperature within the
chamber. A temperature recorder is in-
cluded. Water connections are not required
as the cascade refrigeration system’s con-
denser is air-cooled. A stainless steel chan-
nel cap surrounds the upper perimeter of
the chamber and provides a work surface
for loading the chamber. Cincinnati Sub-
Zero Products. Circle 841.

Reagents for Paired-lon Chromatography

Paired-ion chromatography is a liquid
technique that provides an alternative to
ion-exchange chromatography. Mixtures
of strongly ionic species and mixtures of
ionized and nonionized materials may be
separated reliably. Packaged reagents are
available. A vial is emptied into 1 liter of
the mobile phase, the resulting liquid is
stirred and filtered, and the sample is chro-
matographed. Temperature and pH ad-
justments are not necessary. Two reagents
are available: PIC Reagent A (tetrabutyl-
ammonium phosphate) for treatment of
acids and PIC Reagent B-7 (1-heptane sul-
fonic acid) for treatment of bases. Waters
Associates. Circle 837.
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CO, Incubators
From Forma ...
The Incubator
People =l

Forced Draft and Water-
Jacketed Models with
solid-state, automatic
CO:2 control

Forma Water-Jacketed Incubators are available in single and
dual chambered units, side-by-side, or stacked, occupying only
4 sq. ft. floor space. Each chamber will hold 22 stainless steel
shelves in non-tip channel brackets.

With standard or automatic CO:z system. Humidified to 98%

RH. Temperature control from 2° C above ambient to + 60° C.

Overtemp safety alarm standard.
Forma Forced Draft Incubators feature positive horizontal air
flow—an aerodynamically engineered design that assures
temperature control to within = 0.1° C and overall uniformity
to within = 0.2° C. Available in 6, 12, and 29 cu. ft. capacities.
With standard or automatic CO- system. Controlled
humidification. Temperature ranges from 0° C to +60° C.
Overtemp safety alarm standard.
The Forma Automatic COz System is available on Forma Water-
Jacketed and Forced Draft Incubators. The solid state, direct dial
CO: control is effective to within + .2% over a range of 0-20%
with CO2 savings of up to 90% over conventional methods. The
automatic CO; system is also sold as a portable unit for easy
installation on any stable incubator.

No external air supply or purge buttons required. Large 4"
scale meter for direct read-out.

FROM FORMA . .. THE INCUBATOR PEOPLE.

=‘ Forma Scientific

BOX 649 » MARIETTA, OHIO 45750 » AREA CODE 614/373-4763 2
TELEX 24-5394 = TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1, 2 & 3

Circle No. 15 on Readers’ Service Card
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Getter Pumps are the topic of a 10-page
pamphlet. They are used in fusion reactors,
gas lasers, electronic tubes, thin-film pro-
cessing, and ultrahigh vacuum systems.
Westinghouse Electric. Circle 825.

Instrument Rental Catalog lists over
700 of the newest, most frequently used
test instruments grouped by product type
and cross-referenced by manufacturers.
Continental Leasing. Circle 827.

Waste Treatment System describes
components and specific features of a sys-
tem in use to aid a facility in meeting state
and federal EPA requirements. Aqua-
Aerobic Systems. Circle 830.

Digital Data Processor is devoted to the
CP70A system and its uses and standard
software  packages. California  In-
struments. Circle 831.

PCS/TEXT describes an on-line word-
processing system that is suitable to video,
typewriter, or communicating magnetic
card wordstations. Proprietary Computer
Systems. Circle 832.

Optical Mounts, Positioning Slides and
Accessories are included in a catalog of in-
strumentation for laser holography, inter-
ferometry, and other photo applications.
Daedal. Circle 833.

Course Outlines includes Radioisotope
Techniques, Plasma Protein Fractiona-
tion, Organic Chemistry Review, and oth-
ers. Sadtler Research Laboratories. Circle
834. ‘

Buffers is a bibliography of applications
for most original (Good’s) biological or
zwitterionic buffers from many fields dur-
ing the past 2 years. Amersham/Searle.
Circle 843.

Quantitative Immunoelectrophoresis is
a catalog of chemicals, antibodies, and
equipment. There is a section that deals
with techniques. Bio-Rad Laboratories.
Circle 844.

A Chromatogram Should Tell You is
devoted to the model 3380 A Reporting In-
tegrator that records the data, lists peaks
and retention times, and performs other
calculations. Hewlett-Packard. Circle 846.

Handbook D-10-102 describes the de-
sign and layout of pipelines for oscillating
reciprocating pumps with illustrations,
schematic drawings, and charts. American
Lewa. Circle 847.

Gas Safety Data Chart provides infor-
mation on 75 industrial gases including
hazards, handling techniques, and special
characteristics. Scientific Gas Products.
Circle 848.

Computerized Systems for Testing Ma-
terials, Components and Structures de-
scribes the 900 series data handling and
control systems and their performance
specifications. Instron. Circle 850.
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Ournew

LC valves:

half the cost
for the same
performance

Chemically inert. Only
Teflon contacts the stream.
Zero dead volume

Manual or Automatic

Here's the way to save money and
still get the same performance from
your LC valves. New Rheodyne Type 50
Teflon Rotary Valves can be used for
chromatography, sample injection,
column switching, recycling, reagent
switching, fraction collection, stream
sampling and guantitative reagent
injection.

They are available as 3-way Teflon
rotary valves for $70 in the 0.8 mm
bore units. $72 for 1.5 mm bore units.
Four-way Teflon rotary valves to inter-
change two streams are priced at $70
and $72 respectively. Six-position
valves to select any one of six streams
are priced at $85 and $87 respectively.
A sample injection valve, supplied with
a 0.5 ml sample loop and luer connector
for syringe, is priced at $85
Ask for our new data sheet

Complete data and ordering infor-
. Mmation are available right now. Call or
write Rheodyne, 2809 - 10th St.,
Berkeley, California 94710.
Phone (415) 548-5374.

RHEODYNE
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RESEARCH NEWS

(Continued from page 1163)
nozzle and a *‘good fraction” of the mole-
cules are left in the ground state.

The next step is to dissociate the 2*UF
molecules, using one-of several laser ar-
rangements. Unfortunately, the Los Al-
amos researchers have not had powerful
enough lasers at the proper infrared
wavelengths to do any actual separation
yet. What they presented in New York was
an absorption spectrum, for light at a
wavelength of about 16 micrometers, that
showed a 235UF, feature clearly distinct
from several 23UF, features. The spec-
trum was measured with a tunable diode
laser producing only about 100 microwatts
of power. The Los Alamos team is now so-
liciting bids on bigger lasers. They estimate
that for early experiments they need at
least a few milliwatts at the exact wave-
length (still classified), and 100 watts for
commercial applications. The molecular
methods generally require a second laser of
greater power, either ultraviolet or infra-
red, to dissociate UF,.

The Los Alamos announcement was less
dramatic than might have been expected.
Richard Levy characterized it as “‘an inter-
esting footnote to a process for which there
are no obvious barriers to success.”

Last year the Los Alamos researchers
achieved successful laser isotope sepa-
ration of sulfur hexafluoride (SFs). In that
case, the proof did not have to be held up
for new laser development, because the SF,
molecule could be dissociated by the infra-
red light of a carbon dioxide laser—the
most powerful infrared laser now made.
For uranium hexafluoride, proof of the
method awaits the development of a pow-
erful laser at a wavelength further into the
infrared than any of the intense lasers now
available.

Since atomic methods of uranium iso-
tope separation can be done with lasers off-
the-shelf, even though atomic method pro-
ponents would like more power, molecular
methods seem to be a greater gamble. The
appeal is that they eliminate a number of
difficulties, such as the corrosiveness of
high-temperature uranium vapor, and the
tendency of ionized 25U atoms to recom-
bine before they can be isolated. The prep-
aration and separation techniques of the
molecular method would be chemical
rather than physical, and this feature
appeals to those who believe that chemical
techniques are better suited for factories
where a large flow of materials is
essential.

The Los Alamos team is investing much
money and manpower in proving that their
methods are superior. The next few years
should show whether the promise of the
molecular approach is realizable.

—WiLLiaM D. METZ

Counting tritiated blood samples
larger than 100u!| has been a prob-
lem owing to severe color quench-
ing by the samples and chemical
quenching by the reagents. These
problems can now be overcome.

In a procedure recently de-
veloped at NEN's LSC Applications
Laboratory, up to 1.0ml of whole
blood can be incorporated without
these problems, at the same time
yielding tritium counting efficien-
cies which are quite reasonable.
PROTOSOL® is the solubilizer and
BIOFLUOR™ Cocktail is the scintil-
lator.

If this procedure would be
helpful to you in your work, ask for
LSC Applications Note #2:
Preparation of Whole Blood for
LSC, by Dr. Yutaka Kobayashi.

@ New England Nuclear

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

NEN Canada Ltd., Lachine, Quebec;
NEN Chemicals GmbH, Dreieichenhain, W. Gemany.
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BOOKS RECEIVED
(Continued from page 1167)

Cosmic Biology. Minas Ensanian. Philosophi-
cal Library, New York, 1975. 160 pp. + plates.
$12.

Cyclic Compounds. Springer-Verlag, New
York, 1975. iv, 146 pp., illus. $25.40. Topics in
Current Chemistry, 57.

Death Valley. Geology, Ecology, Archae-
ology. Charles B. Hunt. University of California
Press, Berkeley, 1975. xii, 234 pp., illus. $14.95.

Dictionary of Scientific Biography. Vol. 12,
Ibn Rushd—Jean-Servais Stas. Charles Coul-
ston Gillispie, Ed. Scribner, New York, 1975.
xvi, 620 pp. $40.

Dynamical Systems, Theory and Applications.

Proceedings of a meeting, Seattle, 1974. J. Mo-
ser, Ed. Springer-Verlag, New York, 1975. vi,
624 pp. Paper, $19.80. Lecture Notes in Physics,
vol. 38.

Effective Interactions and Operators in Nuclei.
Proceedings of a conference, Tucson, Ariz.,
June 1975. B. R. Barrett, Ed. Springer-Verlag,
New York, 1975. xii, 340 pp., illus. Paper,
$12.90. Lecture Notes in Physics, vol. 40.

Electronic Circuits and Systems. J. D. Ryder
and Charles M. Thomson. Prentice-Hall, Engle-
wood Cliffs, N.J., 1976. xviii, 446 pp., illus.
$16.95.

The Enduring Effects of Education. Herbert
H. Hyman, Charles R. Wright, and John Shel-
ton Reed. University of Chicago Press, Chicago,
1975. x, 315 pp. $12.50.

T

fully-equi

ped

ch

bench-to
emostat

Just add medium, inoculum and electricity

The BioFlo is a 350 ml chemostat, fully equipped for expanding the
study of microbial physiology in growing cell populations. Although
low in price, the BioFlo has a full range of sophisticated instrumenta-
tion for control of agitation, aeration, temperature and substrate addi-
tion. You can even add pH and dissolved oxygen control. Every essential
component is supplied for simple, aseptic operation—from the feed,
harvest and culture vessels to the tubing, clamps and filters. It even has
its own air pump, a slide-out autoclave rack and two 13-liter reservoirs
which allow the process to be sustained for long periods of time without

replenishing the medium.

Send for Fermentation Catalog C30/S376

NEW BRUNSWICK SCIENTIFIC CO.INC.

1130 Somerset Street, New Brunswick, N.J. 08903 « 201/846-4600
With NBS, Advanced Technology is a Way of Life.
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Essentials of Mathematics. Precalculus 1. A
Programmed Text. Algebra 1. Vernon E.
Howes. Wiley, New York, 1975. xxii, 672 pp.,
illus. + index. Paper, $10.95.

Essentials of Mathematics. Precalculus I11. A
Programmed Text. Trigonometric Functions
and Applications. Vernon E. Howes. Wiley,
New York, 1975. xiv, 530 pp., illus. Paper,
$9.95.

Europe in the Era of Social Transformation.
1700-Present. Vincent J. Knapp. Prentice-Hall,
Englewood Cliffs, N.J., 1976. xviii, 254 pp.
Cloth, $10.95; paper, $6.95.

Experimental Psychobiology. A Laboratory
Manual. Benjamin L. Hart, Ed. Freeman, San
Francisco, 1976. x, 132 pp., illus. Paper, $5.95.

Fluid Behaviour in Biological Systems. Leon-
ard Leyton. Clarendon (Oxford University
Press), New York, 1975. xiv, 236 pp., illus.
$31.25.

Fourier Series with Respect to General Or-
thogonal Systems. A. M. Olevskii. Translated
from the Russian edition by B. P. Marshall and
H. J. Christoffers. Springer-Verlag, New York,
1975. x, 138 pp. $33.60. Ergebnisse der Mathe-
matik und ihrer Grenzgebiete, Band 86.

Friendship and Peer Relations. Papers from a
conference, Princeton, N.J. Michael Lewis and
Leonard A. Rosenblum, Eds. Wiley-Inter-
science, New York, 1975. xvi, 320 pp., illus.
$18.95. The Origins of Behavior, vol. 4.

Graph Theory. An Algorithmic Approach.
Nicos Christofides. Academic Press, New York,
1975. xvi, 400 pp., illus. $31. Computer Science
and Applied Mathematics.

Growing Up in America. Fred M. and Grace
Hechinger. McGraw-Hill, New York, 1975. xiv,
454 pp. $15. Aspects of American Life and Cul-
ture.

Health and Industrial Growth. Proceedings of
a symposium, London, Sept. 1974. Associated
Scientific Publishers (Elsevier, Excerpta Medi-
ca, North-Holland), New York, 1975. viii, 268
pp. $18.50. Ciba Foundation Symposium 32
(new series).

Inscape and Landscape. The Human Per-
ception of Environment. Pierre Dansereau. Co-
lumbia University Press, New York, 1975. x,
118 pp. Cloth, $10; paper, $2.45.

Integrated Optics. T. Tamir, Ed. Springer-
Verlag, New York, 1975. xiv, 316 pp., illus.
$34.40. Topics in Applied Physics, vol. 7.

International Symposium on Mathematical
Problems in Theoretical Physics. Kyoto, Japan,
Jan. 1975. H. Araki, Ed. Springer-Verlag, New
York, 1975. xii, 562 pp. Paper, $19. Lecture
Notes in Physics, vol. 39.

Introduction to Kinship and Social Organiza-
tion. Burton Pasternak. Prentice-Hall, Engle-
wood Cliffs, N.J., 1976. viii, 168 pp., illus. Cloth,
$10.95; paper, $5.95.

Introduction to Qualitative Research Methods.
A Phenomenological Approach to the Social
Sciences. Robert Bogdan and Steven J. Taylor.
Wiley-Interscience, New York, 1975. xvi, 266
pp- $11.95.

Introduction to the Theory of Matroids. Rabe
von Randow. Springer-Verlag, New York, 1975.
X, 102 pp. Paper, $7.80. Lecture Notes in Eco-
nomics and Mathematical Systems, vol. 109.

Laboratory On-Line Computing. An In-
troduction for Engineers and Physicists. John E.
Brignell and Godfrey M. Rhodes. Halsted
(Wiley), New York, 1975. x, 298 pp., illus.
$24.50.

Language Origins. A Bibliography. Gordon
Winant Hewes, Ed. Mouton, The Hague, ed. 2,
1975. Two volumes. xiv, 890 pp. Dfl. 225.

Laws of Hadronic Matter. Proceedings of a
school, Erice, Italy, July 1973. A. Zichichi, Ed.
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Battery |
Miniservo' recorder |
only $72

largest selection
|

The Fucose Fami

highest specific activity

Radioactive L-Fucose has been found to be a useful
precursor for studying the biosynthesis of glycoproteins,
especially those of the cell surface.

*H

72-hour delivery
For field or remote applications. Input spans are 1, 5,

10, 50, 100, and 500 mVDC and 1, 5, 10, 50, and 100 Fucose, L-[56-"H]- NET-516 40-60Ci/mmol
VDC, with £100% zero adjust. Eight chart speeds from Fucose, t»[és-%g]-3 : NET-334 10-15Ci/mmol

1.5 to 300 cm /hr. 10 cm wide, Z-fold chart. The rugged Fucose, L-[1.56-°H}- NET-296 1-5Ci/mmol
Miniservo recorder is powered by internal 12V 8-hour i‘écose’ PRSI RETA21 W0-60CH/ gl
rechargeable battery, or from external battery, or Fucose, L-(“C(U)}- NEC-685 180-250mCi/mmol

plugged into line power. Replaceable throwaway pen/
ink cartridge. For fast delivery, order stock number
$§22243. Call Larna, 317 /244-7611. For more informa-
tion, write Esterline Angus instrument Corporation, Box
24000, Indianapolis, Indiana 46224.

ESTERLINE ANGUS

EAN ESTERLINE
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VENOMS - PURETOXIN

Fucose, L-[1-“C]- NEC-602 40-55mCi/mmol
Guanosine diphosphate fucose, [fucose-“C(U)]-
NEC-640 140-200mCi/mmol

New England Nuclear

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

NEN Canada Ltd.. Lachine. Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
Circle No. 392 on Readers’ Service Card

COMPANY

ELAPIDAE Notechis scutatus ¥ Vipera aspis T Crotalus c. cerastes H
COBRAS AND Ophiophagus hannah Vipera berus T Crotalus d. durnissus F
ALLIES (Naja hannah) . i Vipera r. russellii c Crotalus d. terrificus (Colombia). . F
Oxyuranus scutellatus w Vipera r. siamensis c Crotalus d. terrificus (S Brazil) H
Bungarus caeruleus P Pseudechis colletti 5 Vipera xanthina palestinae R Crotalus d. totonacus H
Bungarus fasciatus J Pseudechis porphyriacus T Crotalus h. horridus c
Bungarus flaviceps i Pseudohaje nigroscens. w HYDROPHEIDAE Crotalus h_atricaudatus D
Bungarus multicinctus N Pseudonaja t. textilis W SEA SNAKES Crotalus molussus E
Dendroaspis angusticeps H Walterinnesia aegyptia T Laticauda laticauda z Crotalus ruber D
Dendroaspis jamesoni kaimosae . J Laticauda semifasciata w Crotalus scutullatus L
Dendroaspis p. polylepis . & HELODERMATIDAE Crotalus tigris L
Elapsoidea s. sundevalli N BEADED LIZARDS CROTALIDAE Crotalus v. viridis H
Hemachates haemachates D Heloderma horridum L PIT VIPERS Crotalus v. abyssus N
Micrurus corallinus...... w Heloderma suspectum R Agkistrodon acutus L Crotalus v. cerberus F
Micrurus dumerilii w Agkistrodon bilineatus F Crotalus v. helleri J
Micrurus frontalis w BOIGINAE Agkistrodon c. contortrix D Crotalus v. lutosus. J
Micrurus fulvius U REAR FANGED SNAKES Agkistrodon ¢ laticinctus E Crotalus v. oreganus F
Micrurus 1. tenere w Dispholidus typus w Agkistrodon c. mokason D Lachesis muta X T
Micrurus n. nigrocinctus W Leptod: ashmeadi rh tera. W Agkistrodon c. pictigaster L Sistrurus catenatus tergeminus
Micrurus spixii obscurus w Agkistrodon halys blomhoffii D Sistruryus miliarus barbouri F
Naja h. haje (East Africa) o} VIPERIDAE Agkistrodon p. piscivorus B Trimeresurus flavoviridis F
Naja h. haje (South Africa) Cc TRUE VIPERS Agkistrodon p. leucostoma B Trimeresurus mucrosquamatus . N
Naja h. annulifera (South Africa) ...D Atractaspis c. congica r4 Agkistrodon rhodostoma ! Trimeresurus okinavensis L
Naja melanoleuca.. D Bitis arietans c Bothrops alternatus. E Trimeresurus popeorum W I
Naja n. naja (Pakistan) .0 Bitis caudalis R Bothrops atrox F Trimeresurus p.
Najan. atra..... D Bitis gabonica H Bothrops b. bilineatus N purpureomaculatus J
Naja n. kaouthia ..D Bitis g. rhinoceros J Bothrops jararaca .. '1 Trimeresurus wagleri P
Naja n. oxiana H Bitis nasicornis D Bothrops jararacussu
Naja n. samarensis H Causus rhombeatus .. ] Bothrops lansbergii R ) g?&%{?ggﬁ&gﬁ;ﬁfsgm
Naja n. siamensis Cc Cerastes cerastes T Bothrops medusa R ¢
n Bungarotoxin $10 00 per
Naja n. sputatrix D Cerastes vipera T Bothrops nasuta R milligram
Naija nigricollis D Echis carinatus sochureki J Bothrops n. nummifer J # Bungarotoxin $10 00 per
Naja nigricollis (West Africa) F Eristicophis macmahonii R Bothrops schiegelii R milligram
Naija nigricollis pallida D Pseudocerastes persicus R Crotalus adamanteus Cc
Add $1 00 each tor multiple units of
Naja nivea D Vipera ammodytes J Crotalus atrox C one milligram
U.S. DOLLAR PRICE SCHEDULE — EFFECTIVE JAN. 1, 1976
Shipments F O B Air Miami
GM A B Cc D E E G H I J K g M N o P Q
Expedient Dispatch
100 | 3500|4000 |50 00 |80 00|70 00|80 002000 | 10000 | 12500 | 15000 | 17500 | 200 00 | 225 00 | 250 00 | 27500 | 300 00 | 350 0O
will “99°“:'/° high 50| 1925|2200 | 2750 [3300 ]38 50| 4400|4050 [ 5500 | 6875 | B250 | 9625 | 11000 12375 | 13750 | 15125 | 16500 | 19250
volume and/or 25| 1050|1200|1500]|1800(2100|2400|2700) 3000 | 3750 | 4500 | 5250 | 6000 | 6750 | 7500| 8250 | 9000 | 10500
long range contracts.
10| s25| 600| 750| 900|1050(1200]1350] 1500 | 1875 | 2250 | 2625 [ 3000 | 3375( 3750| 4125]| 4500 | 5250
NOTE SEND FOR
COMPLETE LIST IF REQUIRED [ R I 400 l S l 450 l n [ 500 ] U ] 600 I v l 800 I w [ 1000 I X [ 1200 l Y l 1500 I z f 20001
Ingquire for availability of an R through Z may be purchased proportionate 1o the 1 gram price in any quantity
unlisted species DISCOUNTS’ [t < vogmust J[11 - 30gm-5% J[31 ~ 60gm-10% |[61 < 100gm -15% ][ 101 gm ~20% | ‘ UNASSORTED
FOR FRACTIONS SUBSTITUTE MILLIGRAMS FOR GRAMS
MIAMI SERPENTARIUM LABORATORIES - 12655 SOUTH DIXIE HIGHWAY « MIAMI, FLORIDA 33156, U.S.A.
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ATTENTION
HP-65 OWNERS

Now Available
SERIAFILE™ . .
to organize your program cards of-

. a convenient way

fering:
Optimum Visibility
Maximum Protection
Ease of Access
One Page Holds 8 Cards
Page Size Permits Insertion
into HP-65 Carrying Case
SERIAFILE™ ends the unpleasant
need to shuffle through a box of
cards, having to dump them out, to
get at the one card you need.
SERIAFILE ™ js a looseleaf binder
plus ten top grade clear vinyl pages.
Send $5.95 (PA Residents $6.28)
check or money order to:
SERIACO ™
Dept. S
60 Woodycrest Dr.
Pittsburgh, Pa. 15234
(Price includes postage, handling,
and sales tax where applicable)
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APPLICATIONS INVITED FOR
AAAS CONGRESSIONAL
SCIENCE FELLOWSHIPS

The American Association for the Advancement of Science invites applica-
tions for the fourth consecutive year of its Congressional Science and Engi-
neering Fellow Program. (A full program announcement appeared in Science,
23 January 1976, page 244.) The deadline for applications is 31 March 1976.

Detailed information on the application procedure and other information
about the program are available from Richard A. Scribner, Director, AAAS
Congressional Science Fellow Program, AAAS, 1776 Massachusetts Avenue,
NW, Washington, D.C. 20036. Telephone (202) 467-4475.

APPLICATIONS ALSO INVITED
FOR APS CONGRESSIONAL
SCIENCE FELLOWSHIPS

For the fourth consecutive year, the Council of the American Physical
Society (APS) has allocated funds to support two physicists who will serve for
a year as Congressional Science Fellows. A full description of the APS
program, which is undertaken in cooperation with the AAAS, is given in
Physics Today (November 1975, page 107).

Deadline for applications is 31 March 1976 (moved from 15 March). For
further information contact Carol Z. Rosen, Administrator, Congressional
Science Fellow Program, the American Physical Society, 335 East 45 Street,
New York, N.Y. 10017. Telephone (212) 685-9422.

The fastest,
most dependable
strip chart recorder

anywhere.

There isn’t another strip chart recorder on the market
today that can match the Gould 110’s performance, rug-
gedness, versatility and writing dependability.

The new hot-tip thermal writing system produces
clear, sharp, highly reproducible blue traces with no
smudges, no smears, no skips and no puddies.

For complete information, write Gould Inc., Instru-
ment Systems Division, 3631 Perkins Ave., Cleveland,
Ohio 44114. Or Gould Alico S.A., 57 rue St. Sauveur,

91160 Ballainvilliers, France.

PHONE FREE (800) 648-4990 FOR BROCHURE.
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GLUCAGON|2|

monoiodinated

NEN is pleased to announce that our laboratories now
prepare Glucagon ['2%|]]which is tested and guaranteed to
be > 95% monoiodinated. The monoiodinated hormone

is significantly more stable and retains a greater degree of
immunoreactivity than similar preparations.

Glucagon ['2%1], monoiodinated

100-200 uCi/ug

Shipped frozen in n-propanol: tris buffer, 1:1,

containing a stabilizer and a proteolytic

enzyme inhibitor.

NEX-102 $76/10uCi $113/2x10uCi
$184/50uCi  $254/2x50uCi

Send for our complete catalog of ['24]] labeled products.

New England Nuclear

549 Albany Street. Boston. Massachusetts 02118
Customer Service 617-482-9595
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NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.



