


The Gentle, Rapid Way to

Separate Living Cells.

This technician has just prepared
a fraction containing 95% granulo-
cytes from human serum with the
Beckman Elutriator Rotor System.
Cell viability was excellent.

In the past four years, the tech-
nique of centrifugal elutriation has
become extremely popular for syn-
chronization studies of cultured

media can be used to avoid osmotic
or toxic effects of gradient mate-
rials, and there is no exposure to
the effects of pelleting. Viability,
purity, and recovery rates can range
close to 100 percent, depending on
the type of cell. And separation

times are relatively brief.
The complete Elutriator System

cells, for sepa-
rating blood
cells, and for
separating cells
from tissues
such as bone
marrow, liver,
lung, spleen and
solid tumors.
Elutriation has
many advan-
tages: isotonic

The Separation Chamber

1. Sample suspended in
a medium enters Chamber.

2. Sedimentation tendency
of particles balanced by
counterflow.

3. Flow increased —slow-
sedimenting particles
elutriated out of chamber.

consists of
an Elutria-
tor Rotor
used in
either

a high
speed

Beckman J-21 series centrifuge, or
a low-speed J-6 series centrifuge.
The new “M” versions (J2-2IM and
J-6M) are ideal for elutriation since
they have extra capabilities built-in.
Our current applications litera-
ture describes the studies which
have used the Elutriator System.
Be sure to send for it if you're
involved in any way with cell sepa-
rations.
Write Beckman Instruments,
Inc., Spinco Division, P.O. Box
10200, Palo Alto, CA 94304.

BECKMVMAN
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Put wavy bands where they belong.
Among yesterday’s problems.

Banish wavy bands with Ultrophor, a unique use and super-easy to clean. Like all LKB
new instrument designed exclusively for pro- units, the new Ultrophor boasts a complete

fessional electrofocusers by LKB, electro- backup system and comprehensive technical
focusing pioneers since 1960. support.
The ultracompact Ultrophor will cope with Contact your nearest LKB representative

any analytical or preparative electrofocusing today for full information.
situation thanks to its radically new approach _ ; ; ;
to electrode design, the construction of the giﬁ%?&ﬁls;?: straight choice for professional
highly efficient glass/aluminum cooling plate ; .
and the opportunity for atmospheric control.
The impressive list of bonuses include the
flexibility of being able to run gels of any
length up to 26 cm long or gels of any thick-
ness, especially capillary-cast ultrathin gels,
with less chance of wavy or skewed bands. The
Ultrophor also has an unmatched capability to
run high pH gels for sharp separations of
alkaline samples as well as handle oxygen-
sensitive or other labile samples.
Not only do you save valuable lab space
with the compact Ultrophor but you save on
time too because it’s so fast and convenient to

Pacesetting pioneers in Scientific Tools for the World Laboratories.

Head office;: LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden. Tel. 08-98 00 40, telex 10492
Main US sales office: LKB Instruments, Inc. 12221 Parklawn Drive, Rockville, MD 20852. Tel. 301-881 25 10, telex 230 89 682
UK sales office: LKB Instruments Ltd., 232 Addington Road, S. Croydon, Surrey CR2 8YD, England. Tel. 01-657 8822, telex 264414
Other sales offices in: Athens (for Middle East), Copenhagen, Ghent, The Hague, Hong Kong, Munich, Paris, Rome, Turku, Vienna
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main artery connecting Himalayan vil-
lages in this area. Far from industrial
sources, air pollution in the Khumbu
valleys can be attributed to local wood
and dung fires used for heating and
cooking. See page 1344. [Cliff 1. David-
son, Carnegie-Mellon University, Pitts-
burgh, Pennsylvania [5213]
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GUEUE SINGLE COMPRESSOR
CRYOSTAR FREEZERS ARE
DELIVERING ULTRA-LOW

TEMPERATURES TO
-75°C,-100°C, AND -135°C
WITH HALF THE EFFORT OF
OUR CASCADE COMPETITORS.

The most significant advancement in the state of the art
since the development of ultra-low temperature freezers
is the elimination of the cascade refrigeration system.
Unlike cascade freezers that mercilessly push two
or three compressors beyond performance specifica-
tions into chronic failure, the Queue Cryostar freezers
have only one compressor, running cool and effortiessly,
with non-explosive 100% fluorocarbon refrigerants.
Nothing fancy, either. Our sleek new chest and
upright freezers incorporate the same basic refriger-
ation components used throughout
your own home.
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Remarkably, too, the Cryostar single compressor
capabilities easily surpass the physical limitations of
cascade designs to yield, at last, the first ever mechani-
cally refrigerated -135°C cryogenic storage systems.

For details on the exciting Cryostar freezers that
do twice as much with half the effort, call or write us at
Box 1901, Parkersburg, WV 26102, 304-464-5400.

.

‘ Queue Systems”™

Cryostar Model 7110, 12.2 cu. ft., —75°C. Cryostar refrigeration
systems are warranted for 25 months.
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FOR TODAY’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
(SRAEs) 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 INFORMATION KIT.

';________

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

Please let us know if you are participating in a TIAA-CREF retirement plan
atyour institution. O YES [INO s121881

T

r—-«———————————————
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The performance
you rely on.

Pseudomonas sp.
1000X magnification

Forma improves it.

Our new line of water-jacketed CO, incubators is designed for maximum Model #3158
convenience. With interior components which disassemble without tools, Water-Jacketed Incubator
leaving a totally seamless liner for complete decontamination. Front Capacity 5.7 cu. ft. (163 liters)
access for all operations, maintenance and service procedures. Digital
temperature display and overtemperature set module with interior probes.

Al this, plus the performance that’s a Forma standard. Temperature
uniformity to within +0.2° Elevated humidity. Automatic or continuous e Where technology
flow CO.. A CO, controller with self-diagnostic trouble shooting circuit. begins with imagination.
Pulsating CO, and overtemperature alarms.

Let us tell you more about our new water-jacketed incubators. Forma Scientific
Call or write today. We haven't changed the quality and precision we're Eéﬂfﬂoﬂ%f@kgﬁgﬁggﬁ le:g
famous for. We just made them better. TOLL FREE USA 800-848-3080, OHIO 614-3734763
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Napco announces:
the years-ahead incubator system
that won't be matched.

The new Napco water
jacketed 6000 series
embodies more important
benefits and features than
any incubator ever
marketed.

Here are some of
over 15 advances in
incubator design.

1.More accurate .
control of chamber
temperature.

By positioning sensors not only in -
the water jacket, but also inthe
chamber itself, Napco permits
more precise chamber =
monitoring than other water
jacketed incubators.

2.New e};:c(tlrl(g)intﬁ |
controls, digit:
display. gu

New solid
state control. ST
system reduces chamber.
variances, and scanning digital
displays monitor chamber
parameters. REGRER

3.The first :

modular -
design.
All control ?
elements can "
be unplugged from .
the chamber module for

5.More secure

6.The only water

quick service.

4. Unique wet-jet

air flow system.

The exclusive wet-jet air flow
system provides maximum
chamber uniformity and assures

the highest relative humidity
available in any incubator.

chamber
uniformity.
Superior new
Napco door
closure systems
ensure integrity of
inner chamber.

jacketed CO; incubato
you can get

really clean.
Shelf standards
and plenums can
be easily removed
for cleaning in
five minutes.
This leaves an
empty, perfectly
smooth chamber that can be
swabbed for easy management
of spores and contaminating
organisms.

7.The best service
in the industry.
If you should ever have an
equipment breakdown, a
Heinicke-Napco Minute Man will
be on his way to you in 48 hours.
You'll seldom need the Minute
Man service because Heinicke
and Napco instruments are built
to work. But if you do, dial
toll free 800-327-9783.

Introducing a
new constant flow
incubator~

the 4000 series.

The new modular Napco
constant flow system embodies
a unique principle that offers
superior results in tissue culture

&8 - and related disciplines. Each of
- 'the modular chambers has its

own individual controls and
~ separate metering system, to
“accommodate specific
environments in each module.

~National A1

Appliance Company
A Heinicke Company
3000 Taft Street
Hollywood, Fl. 33021
~ 800-327-9783 or
- (305) 987-6101
~Telex: 512610
Available at the following dealers:

Curtin-Matheson, Fisher Scientific Co.,
- Preiser, Sargent-Welch, S.G.A. Scientific,
-~ Scientific Products, Arthur H. Thomas Co..
In Canada: Canlab, Fisher Scientific
Co. Ltd.,Sargent-Welch of Canada Ltd.

All Napco

water-jacket incubators
i are available in three

. space saving models.
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SCIENCE

Graduate Universities—A New Model

The serious troubles facing graduate education in the applied sciences and
engineering are well known: while undergraduate enrollment is skyrocket-
ing, graduate enrollment is down and consists of between 50 and 75 percent
foreign students in some fields. Teaching loads of faculty are up, but
university presidents are loath to increase tenured faculty slots, and in some
fields young American faculty are virtually unobtainable anyway. Equip-
ment for state-of-the-art research is extremely expensive and difficult to
acquire and maintain. It appears certain that there will be no return to the
universities’ golden age of the 1960’s.

What is needed now is thinking about new models for educational
structures. I confine my remarks to graduate education in applied science
and engineering in proposing the formal creation of new interinstitutional
structures (interversities?) based simultaneously in the major industrial and
government research laboratories and in the universities.

The obsolescence of the research capability in the universities is not only
a matter of money or instrumentation. It is chiefly one of organizational
capability. Given the present social and financial climate, most universities
are simply unable to innovate on any front. I cite as one specific area the
state of interdisciplinarity on the campus. Industry and government labora-
tories routinely bring scientists with different disciplinary backgrounds
together to work on a problem, but universities have not been able to devise
stable structures to do the same, even with federal financial incentives. In
most of the applied sciences the sacrosanct departmental unit is now well
below critical mass, with respect not only to personnel and equipment but to
the sheer intellectual breadth necessary to define important problems.
Many of our best young minds are unnecessarily shielded from society’s
needs partly expressed in industry’s needs.

It is my thesis that there is one obvious solution, at least in the applied
sciences—wherever modern engineering and science are put into the
service of national purposes. This solution requires the creation of a new
cooperative institution of higher education which marries the best the
university has to offer with the enormous educational potential of the
industrial (and government) research laboratories. In the laboratories of
Bell Telephone, IBM, Xerox, General Electric, Hewlett-Packard, Brookha-
ven, Oak Ridge, and the like there are concentrations of Ph.D.’s greater in
number and comparable in quality to those in approximately 90 percent of
individual universities in most applied science fields. The same laboratories
maintain and continuously update the array of equipment needed for
modern scientific research. Education of great numbers of American
scientists is already going on in these laboratories. Can it not be made more
effective and extended by formal combination with nearby universities?

The proposal is simple. A formal consortial unit is established between a
university department (or interdisciplinary degree program) and six to ten of
the major industrial (or government) research laboratories with outstanding
capabilities in the field. New requirements are agreed upon for the M.S.,
Ph.D., and possibly a new intermediate degree. Such degrees would require
less continuous time on the campus—one term (or two) for the M.S.,
perhaps two for the Ph.D. Most of the research would be done in the
industrial research laboratory under the supervision of the specifically
appointed adjunct faculty members within that laboratory. This scheme
makes especially good sense for institutions just below the first rank, which
could become regional leaders in combination with nearby industries.

The financial and organizational plight of the universities is such that a
marriage between large industrial (and government) laboratories and the
universities will require a new private sector initiative at the very highest
levels, aided eventually with federal incentives. I am sure that under such
circumstances some of what Clark Kerr classified as ‘‘multiversities”” will
formalize what many already permit, and become eager partners in the
““interversities’” of the future.—RusTuMm Roy, Director, Materials Re-
search Laboratory, Pennsylvania State University, University Park 16802



If an Eppendorf
Pipette could
pipette a sampie [
up to 48 times
without reﬂllmg,
it would look
like this.

Imagine an Eppendorf Pipette that dispenses up ) '
to 48 times without refilling. \\

Imagine a pipette that makes serial pipetting at
1-second intervals as easy as pressing a small lever.

Imagine a pipette that eliminates cleaning, contamina-
tion and carry-over error problems with interchangeable
Combitips,” disposable plastic sample reservoirs
available in 3 sizes (0.5, 2.5 and 12.5ml capacity).

Imagine a pipette with foolproof ‘click-set’ volume adjust-
ment dial to select among 5 volume increments for each size
Combitip, giving you a choice of 13 different volumes from 10 to
1,250 .

Only one pipette can do all this with traditional
Eppendorf accuracy, precision and operating ease. Only
Eppendorf makes it...The Repeater, the new repetitive
pipette with disposable Combitips.

For literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Subsidiary of Sybron Corporation,

Cantiague Road, Westbury, N.Y. 11590, or call
516/334-7500. In Canada: Brinkmann Instruments
(Canada), Ltd., or call 416/675-7911.

Eppendorf Repeater

*Patent Pending
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