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You get real RPM only from Beckman:
Reliability Plus Memory.

Start with a choice of speeds up to
80,000 rpm—forces to 600,000 g. Add
the exclusive Ultra-Smooth frequency-
controlled induction drive and a
16-billion revolution warranty.

Then add #rue microprocessor
control with the exclusive, convenient
Memory-Pac™ capability, and you have
Reliability Plus Memory.

The Beckman L8 preparative
ultracentrifuges deliver extraordinarily
smooth, fast acceleration and energy-
efficient high performance. You have
ease of operation with touch-sensitive
controls and Memory-Pac™ solid state
modules to store your exact instructions
for repeat runs.

From diagnostic indicators to w,
the true microprocessor L8 gives you

informed control during every phase
of the run.

Choose from the largest variety of
rotors available, plus tubes, accessories
and chemicals, all from a single
source—Beckman.

You can expect service to be as prompt
as it is expert because there are
nearly 500 trained Beckman service
representatives in Canada and the
U.S.A.

Combined with our 35 years of
technical and applications experience,
it’s no wonder we’re called the world
leader in centrifuge technology.

Get real RPM. Call your Beckman
representative or write: Beckman
Instruments, Inc., Spinco Division, 1
P.O. Box 10200, Palo Alto, California
94304.

BECKMAN
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Monoclonal Antibody

ENING SYSTEMS

for murine immunoglobulins

They save time —

The ELISA method employed yields a
rapid and dramatic color development
in the presence of positive clones. It's
faster than conventional RIA and can
be used with visual, manual spectro-
photometric, or fully automated
processing.

They avoid trouble —

Our reagents are pretested and opti-
mized in each screening system to
prevent unwanted variables from
spoiling your results.

They’re complete and
ready to use —

Detailed protocol and specific titer
information are provided with the
pretested components:
Enzyme-conjugated second antibody
Color development agent

Dilution buffer

Washing buffer

Substrate buffer

Our technical bulletin illustrates how
easy it is to use the ELISA method.
Send for it.

New England Nuclear®
a Du Pont company
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Horseradish Peroxidase
Protein A-HRP

conjugate system New
NEI-608 ( ~20,000 assays)
Sheep F(ab’), anti-mouse Ig-
conjugate Sffstem ,

NEI-601 (~10,000 assays)
Goat anti-mouse Ig-

con ggate sgstem
NEI-602 (~20,000 assays)

Alkaline Phosphatase
Sheep F(ab’), anti-mouse Ig-
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NEI-603 (~10,000 assays)
Sheep anti-mouse Ig-
conjugate system

NEI-604 (~20,000 assays)

-Galactosidase

heep F(ab’), anti-mouse Ig-
conjugate system
NEI-606 (~10,000 assays)
Goat anti-mouse Ig-
conjugate s&stem
NEI-605 (~20,000 assays)

Not for use in humans or clinical diagnesis.

New England Nuclear, 549 Albany Street, Boston, MA 02118
Call toll free: 800-225-1572, Telex: 94-0996
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King penguins (Aptenodytes patagon-
ica) are the second largest penguin.
Adults weigh about 15 kilograms. It

The American Association for the Advancement of Sciernce was founded in 1848 and incorporated in 1874. Its objects
are to further the work of scientists. to facilitate cooperation among them, to foster scientific freedom and responsibility,
to improve the effectiveness of science in the promotion of human welfare. and to increase public understanding and
appreciation of the importance and promise of the methods of science in human progress.

requires about 12 months to fledge one
chick, during which time the adult must
make frequent trips to sea to forage.
See page 726. [Gerald K. Kooyman,
Scripps Institution of Oceanography,
La Jolla, California 92093]



$699.

And it talks to computers.

That makes it your smartest buy in balances.

The Fisher/Ainsworth MX-400: once you own
it, you may never need another. Its bright LED
display gives readout from 0.01 to 400 grams, in
three seconds or less. Or alternative readout in
ounces, grains or pounds. A single-chip micropro-
cessor centralizes all built-in functions. Special
circuitry and filters correct for ambient tempera-
ture and vibrations. And you get repetitive
full-range taring, stability/mode indicator, polarity
signs, negative readout too. All the features you
expect in a $1500 balance — and more. For about
$800 less.

Two-way interfacing lets this balance grow
with your needs. A jack on the back lets the
MX-400 hold two-way conversations with most
any computer or terminal. Via a standard RS232
bi-directional interface. That means you can tare,
weigh or change balance functions by remote
control. Count parts. Determine weight gain or loss

percentages. Even define your own units of
measurement. Hook it up to a printer for automatic
record-keeping. Weigh samples in pennyweight,
scruple, troy ounce or dram units. This balance is
ready for whatever you're into.

And it's the Guaranteed Weigh. Quite simply,
we'll give you a brand new replacement for any
MX-400 that fails within one year of purchase. Just
solong asithasn’'t been abused or operated under
impossible conditions. Why? Our advanced de-
sign uses 40% fewer IC’s for exceptional stability
and reliability. Qur computerized QC procedures
have resulted in one of the lowest rates of failure in
the industry. And our testing shows this is the most
reliable electronic balance we've ever made.

Want more details? Just check with your Fishe
rep; circle our number on the reply card; or call
(412) 562-8543.

Fisher Scientific ££§
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A new generation of microscopes with
advanced optical engineering and ergonometric design:

Olympus BH-2 System Series.

This could well be a most significant
contribution to the science of micros-
copy and photomicrography.

The Olympus BH-2.

Fulfillment of operational, illumi-
nation and brightness control goals.

Unsurpassed totally new LB optics
provide vastly superior image quality.

New operational superiority
improves viewing comfort and offers
a natural eyepoint position.

Low position focusing and stage
movement knobs provide natural

hand positioning.

Improved Koehler illumination
is developed for ultra-low magnifi-
cations (1x to 4x); and standard
magnifications (2x to 100x).

Add precision L.E.D. brightness
controls and a host of accessories
(phase contrast, Nomarski interfer-
ence contrast, Hoffman modulation
contrast, reflected and transmitted
light fluorescence, polarized light
and more) and you have today’'s
state-of-the-art development
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inviting your examination.

Contact the Olympus Authorized
Dealer listed in your Yellow Pages,
or Precision Instrument Division,
Olympus Corporation of America,
4 Nevada Drive, New Hyde Park,
NY 11042.

In Canada, W. Carsen Co., Ltd., Ontario

OLYMPUS

The Science Company




A simpler, more sensitive way
to measure Collagenase activity.

Now you can achieve new levels of sensitivity and put your confidence in a proven
system. New England Nuclear has developed an exclusive system for detecting and
measuring bacterial and mammalian-like collagenases in biological samples.

The highly sensitive assay is based on quantitation of soluble radioactive products
released by collagenase digestion of NEN high specific activity sub-

strate. To assure you of reliable, reproducible results, all
components are pretested in a complete assay.

Collagenase System [*H]

The system includes tritiated Type I collagen,
an optimized buffer containing calcium, as
well as control bacterial and vertebrate
collagenases. The control enzymes are
provided to verify proper functioning of the
system and permit construction of standard
curves. Both cleave native collagen and are free
of contaminating non-specific protease activity.
With each lot of systems our biochemists assess
collagenolytic activity in a control reaction.
Copies of the resulting gel analysis and standard
curves accompany each system.
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FORTODAY’S FACULTY AND COLLEGE STAFF MEMBERS' FROM 18 TO 80.

Whether you're thinking retirement
or not,review the plan that provides
for cash withdrawal and /or a lifetime

Income.

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
aré still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose to begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.
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Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE

...SEND FOR A FREE INFORMATIONKIT.

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue

New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name

Address

City.

State Zip Date of Birth

Name of Institution

——————————————-——J

Please let us know if you are participating in a TIAA-CREF retirement plan
at your institution. O YES O NO $208

[~ ——————————————

687



ONAax

The next step

ZONAX:so smart,it’'s simple!

You can use ZONAX from the moment you set it up. No
programming to learn! Data analysis at your fingertips.

ZONAX respects optics!

ZONAX, with Zeiss optics, is the only system that lets
you use microscope optics to the fullest. All measure-
ments are made on the optical axis. The specimen
moves, not the optics. You take advantage of the maxi-
mum resolution of the microscope.

ZONAX does what the eye and the camera

cannot do—it quantifies your microscopic
image, making full use of Zeiss optics.

IN Microscopy!

Because the optics are Zeiss, they're the best in the
world. They're accompanied by the finest selection of
accessories. You get everything that the Great Name in
Optics can offer: engineering of the highest precision
and expert service nationwide from factory-trained
personnel.

For a demonstration, call your local Zeiss dealer, or
contact any Zeiss office.

Carl Zeiss, Inc.. One Zeiss Drive, Thornwood, NY 10594
(914) 747-1800. Branches: Atlanta, Boston, Chicago,
Houston, Los Angeles, San Francisco, Washington, D.C.

All measurements
are made on
the optical axis.




TEK

DIGITIZER

5D10 WAVEFORM

Now you can have

the benefits of digital
storage by the simple
addition of the Tek 5D10
plug-in to any Tek 5000
Series scope. The 5D10
is powerful testimony to
the long-term value of
Tek's unique plug-in
concept: nothing else
gives you so much
capability at an afford-
able price.

With the 5D10, all
critical information is
alpha-numerically
disrlayed on the CRT,
including instrument
settings, cursor values
and trigger point. Re-
sults are accurate to
+1%. Storage is auto-
matic, for as long as you
like. Features such as
cursors, pre-trigger and
stored reference wave-
forms help make short
work of your measure-
ment tasks.

The 5D10 is a boost to
biofeedback analysis.
To Visual Evoked
Response. To micro-
electrode based
testing. And to scores
of other applications.
You can record and store
multiple waveforms. A
choice of nine different
amplifiers assures
proper signal condition-
ing. You enjoy automatic
measurement while
using the familiar

Tek 5000 Series scope.
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Documentation is easy
and complete. Connect
the 5D10 to an X-Y re-
corder or use your exist-
ing camera: either way,
you automatically obtain
vital waveform and CRT
readout as part of your
records.

Call the toll-free
number below for
more information on
the 5D10. Or talk to
your Tek Sales Repre-
sentative soon. Count
on Tektronix to keep you
current, at the most rea-
sonable cost, now and in
the future.

For further information,
contact:

U.S.A., Asia, Australia,
Central & South America,
Japan

Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

Phone: 800/547-1512
Oregon only: 800/452-1877

Europe, Africa,
Middle East
Tektronix Europe B.V.
Post Box 827

1180 AV Amstelveen
The Netherlands
Telex: 18312

Canada

Tektronix Canada Inc.
P.O. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

The Answer
By Any
Measure
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SCIENCE

Astronomy and Astrophysics in the United States

A recently issued report* on astronomy begins: ‘‘Nature offers no greater
splendor than the starry sky on a clear, dark night. Silent, timeless, jeweled
with the constellations of ancient myth and legend, the night sky has
inspired wonder throughout the ages.”’

For most of human history, leadership in studying the heavens has
resided elsewhere, but during the 20th century the United States has been
the world center of astronomy. This preeminence has been due to good
financial support and the imaginative creation of innovative observing
equipment. The capabilities of excellent optical telescopes, developed
during the first half of this century, were later extended by equipment
designed for observing throughout the electromagnetic spectrum. Leading
supporters of the development of optical telescopes were the Carnegie
Institution of Washington, with its 2.5-meter telescope at Mount Wilson,
and the Rockefeller Foundation, which gave the California Institute of
Technology funds to build the 5-meter telescope at Mount Palomar. More
recently, the National Science Foundation has become a major funder of
ground-based astronomy, while NASA has provided excellent facilities in
space. The United States has led in exploration of the solar system. In
addition, it has launched space vehicles that have permitted observations
which could not be achieved from the earth because of absorption of
radiation in the atmosphere. The Space Telescope, to be launched in 1985,
will be free from atmospheric inhomogeneities that blur sources of light and
will be capable of high resolution of objects.

By 1970, generous support of American astronomy had led to many
discoveries, including Hubble’s expanding universe, time and celestial
distance scales, quasars, x-ray sources, high-energy celestial gamma rays,
the cosmic microwave background radiation, and polyatomic molecules in
interstellar clouds. Discoveries during the 1970’s included neutron stars
accreting matter from nearby companion stars, hot intergalactic gas whose
mass rivals that of the galaxies themselves, vast regions of interstellar gas
heated to hundreds of thousands of degrees by shock waves from supernova
explosions, and a gravitational lens effect observed as the splitting of light
from a distant quasar as the light passed through an intervening galaxy.

The contributions of American astronomy are important and impressive.
However, leadership cannot be maintained by resting on our laurels.
Continuing preeminence of the United States will be dependent on well-
trained people, who are provided with superior equipment.

The astronomical community has made a careful and searching study of
opportunities and needs for support for the 1980’s. Through extensive
consultation and deliberation, a consensus has been achieved. The major
new equipment recommended includes (i) an advanced X-ray Astrophysics
Facility operated in space; (i) a Very-Long-Baseline Array of radio
telescopes; (iii) a New Technology Telescope, 15 meters in diameter, for
ground-based studies in the optical and infrared regions of the spectrum;
and (iv) a Large Deployable Reflector in space. All of these proposals would
substantially extend the capabilities of astronomy. For example, the Very-
Long-Baseline Array would have an angular resolution 100 times better than
that of any other image-forming telescope at any wavelength. It would yield
detailed radio images of quasars, the nuclei of galaxies, and features of
interstellar molecular clouds and other astronomical objects. The first and
third items above would be important for many studies, perhaps the most
interesting being the examination of extremely distant objects whose
radiation was emitted early in the history of the universe.

The report is well constructed and readable. It states well the case for
additional expenditures for astronomy. Because of current budgetary
problems, its recommendations may not be quickly accepted. However, it is
designed to be relevant to the 1980°s and at least part of it will surely be
ultimately implemented.—PHILIP H. ABELSON

*Astronomy and Astrophysics for the 1980°s, volume 1, Report of the Astronomy Survey
Committee (National Academy Press, Washington, D.C., 1982).
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