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NEW FRTCM BECKMAN:

. /

The AccuSpin™ centrifuge
from Beckman. It brings today's
technology to tabletop centrifu-
gation.

Controls are digital for accu-
racy that can't be matched by
analog models. Flashing diag-
nostics and digital displays let
you know run conditions at a
glance. A digital speed control
system maintains set speed with
no overshoot —accurate to 10
rpm.

Programmed acceleration
gives you a gentle start to pro-
tect gradients. Dual braking lets

you select a gentle stop. And the
AccuSpin is so quiet, it's hard to
believe it's running.
High S for
Rapid Throughput
he Acc %pin centrifuge
reaches 5900 rpm and 4800
with fixed angle rotors, 420
rpm and 3200 g with the hori-
zontal rotor. Maximum capacity
isone full liter. ‘
Designed for Convenience
The AccuSpin FR has an
advanced, frost-free refrigera-
tion system so there's never ice
or water in the rotor chamber.
Both models have an easy-to-
clean, removable bowl and front
motor access for fast brush
changes and minimal down
time.

MINUTES / ‘

Safety Features

Like all Beckman centrifuges,
the AccuSpin is designed for UL
listing and CSA approval. It's
equipped with self-seating rotor
buckets, steel barrier ring and
automatic door interlock. To pro-
tect against tube breakage, the
tube holders are rubber-based.
Clear plastic covers provide aero-
sol protection —with no special
tools or adapters required.

The digital AccuSpin centri-
fuge. It's setting new standards
for tabletop centrifuges. For
details ask your Beckman repre-
sentative, or write: Beckman
Instruments, Inc., PO. Box
10200, Palo Alto, CA 94304.

BECKMAN
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SEVENTH ANNUAL
BRISTOL-MYERS AWARD FOR
DISTINGUISHED ACHIEVEMENT

IN CANCER RESEARCH

The Bristol-Myers Company presents an annual award to a scientist making an outstanding
contribution in cancer research. The candidates for the award are to be nominated by
medical schools, free-standing hospitals and cancer research centers. Only one nomination
from each institution is permitted.
AWARD: $50,000 U.S.
DEADLINE FOR RECEIPT OF NOMINATIONS
December 1, 1983
ANNOUNCEMENT OF AWARD RECIPIENT
Spring 1984

SELECTION COMMITTEE

Albert H. Owens, Jr., M.D., Selection Committee Chairman
The Johns Hopkins University School of Medicine

Daniel E. Bergsagel, M.D., D.Phil.

Paul A. Marks, M.D.
Ontario Cancer Institute/

Memorial Sloan-Kettering
Princess Margaret Hospital Cancer Center
Gianni Bonadonna, M.D. Henry C. Pitot, M.D., Ph.D.
Istituto Nazionale per lo Studio McArdle Laboratory for
e la Cura dei Tumori, Milan

Cancer Research
Harris Busch, M.D., Ph.D. Saul A. Rosenberg, M.D.
Baylor College of Medicine Stanford University School of Medicine
Emil Frei, lli, M.D. Alan C, Sartorelli, Ph.D.
Harvard Medical School/ Yale University
Dana-Farber Cancer Center School of Medicine
Ken R. Harrap, Ph.D., D.Sc. Philip S. Schein, M.D.
Institute of Cancer Research, Surrey Georgetown University School of Medicine
Salvador E. Luria, M.D. John E. Ultmann, M.D.
Massachusetts Institute of Technology The University of Chicago
Cancer Research Center School of Medicine

Rules and official nomination forms are available from: Secretary, Award Committee,
345 Park Avenue, Room 43-38, New York, New York 10154, or (212) 546-4339.
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Softshell turtle (Trionvx spiniferus) in
the process of hatching from its rigid-
shelled egg. Eggs like this exchange
little, if any, liquid water with the sur-
rounding environment during the
course of incubation. Although biolo-
gists have come to expect embryos
developing in eggs of this kind to con-
vert wastes from protein catabolism
into insoluble urates, embryonic soft-
shell turtles convert nitrogenous
wastes into soluble urea and ammonia.
See page 1049. [Mary J. Packard, Colo-
rado State University, Fort Collins
80523]




The best of the old becomes
the best of the new.
“excellence in
5 biochemistry

If you are using research biochemicals in your
laboratory, chances are you've heard the phrase,
“excellence in biochemistry”. For over 30 years
P-L Biochemicals has earned the right to use
these words with a long history of product “firsts”
and consistent quality. From this well-established
tradition and firm foundation will come some
very exciting changes in the very near future.

We’re changing our name...

The news is that Pharmacia Fine Chemicals,

a world leader in the field of biomolecular
purification technology has joined forces with

P-L Biochemicals. The combination of separation
technology and research biochemicals come
together to produce a level of experience,
perspective and resources that is unmatched
within this industry. Now, biochemicals, molecular
biology products, separation media and instru-
mentation are available through one highly skilled
organization. The new P-L organization is called
Pharmacia P-L Biochemicals, Inc.

Yes we've changed our name...

But not our commitment.

The commitment of both companies to produce
outstanding products from the most recent
technology remains foremost in the objectives
of this new organization. Look to the future for
exciting new developments from Pharmacia
P-L Biochemicals, Inc.

@ B Pharmacia
- P-L Biochemicals
2202 North Bartlett Avenue, Milwaukee, WI 53202

To receive the latest issue of Analects, the Pharmacia P-L Biochemicals
newsletter, circle Reader Service #208



ANOTHER TECHNOLOGICAL BREAKTHROUGH FROM SHARP.

THE HAND-HELD COMPUTER
WITH POWERFUL CONNECTIONS

added. An
Basic, the most popular |
computer language, it
(8K +16K) gives you the power and
capabilities to handle most scientific,
engineering and management uses.

i

L

Now you can take 24K with you wherever The PC-1500A
you go—thanks to the new Sharp PC-1500A. also has a com-
| It’s the 8K hand-held computer that expands plete library of
| to a powerful portable 24K computer system  plug-in software
when the optional 16K memory module is programs includ-
cf because it’s programmable in ing: S alc
(Spreadsheet), Fi mance,
Math, Electrical Engineering,
C1rcu1t Analysis, Business Graphics, W=
General Statistics, Statistical Distribution
and Graphics Development.

195(W) x 25.5(H) x 86 (D) mm

The optional CE-
150 Color Graphic
2 Printer/Cassette
Interface not only
gives the system
portable printing but also
: 4-color graphic capabilities. And as a
: cassette interface, it can be connected with up to
two cassette tape recorders—one for storage and one for recall.
The CE-158’s RS-232C Interface allows communication links
to a wide variety of peripherals such as modems,
bar-code readers, data bases, as well as other
micro, mini or mainframe computers.

Sharp Electronics Corp., 10 Sharp Plaza, Paramus, NJ 07652. Call for information on custom applications: (201) 265-5600, ext. 4361.

| Perhaps the only feature of
" our portable computer system
' that won’t overpower you is its
=2 price. It’s not only less than
youd expect, it’s probably hundreds of
dollars less. So before you spend a lot
of money and get a lot less computer,
call toll-free

for more Watch for our '}'V
information %ﬂbﬁm Jatest
dial (800)- | S

4474700, | i

FROM SHARP MINDS
COME SHARP PRODUCTS
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If you're still using an LC/HPLC detector
without these capabilities,
you need an ISCO UA-5.
%

\

Phone free [800] 228-4250. ISCO, (US[=l2) Box 5347, Lincoln, NE 68505

1000 Circle No. 137 on Readers’ Service Card SCIENCE, VOL. 221




Basic tools for tissue culture investigation:

Olympus Model CK
Inverted Biological Microscopes

Up to now, as a tissue culture inves-
tigator, you've adapted a microscope
designed for another discipline to
your use. In areas such as mono-
clonal antibodies, tissue typing and
recombinant DNA, the CK offers a
basic tool designed exclusively for
you. With comfort and ease of
operation.

The CK microscopes were con-
ceived as the primary instruments
for in vitro examination, without
superfluous features so that it is
reasonably priced. But without sac-
rificing capability, such as phase
contrast.

Compare the Olympus CK models.
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




How Exxon has pioneered

systems to optimize

Roy Lieber works
at the leading edge of
process control.

As an operator at an Exxon refinery
monitors the schematic of a process
on the CRT, the representation of the
furnace suddenly changes color and
begins to pulse, indicating a condition
requiring attention. He touches the
screen and corrective action is taken.
Elsewhere another operator advises
the system by CRT to switch a tower's
emphasis from propane to butane as
a result of analysis of market data.

Such advanced process control is
the result of a long history of pioneer-
ing in the application of computers to
refinery operation. It goes back to the
early 1960's when Roy Lieber and his
colleagues at Exxon Research and
Engineering Company (ER&E) intro-

duced the use of computers for
closed loop control. These first sys-
tems, which used the primitive mini-
computers of that era, provided
superior regulatory control despite
their limited functionality.

Precision refining

As computer technology ad-
vanced, the systems designed by
ER&E became progressively more
sophisticated. Combining control
theory with process know-how further
expanded applications, including the
automation of related refinery func-
tions such as blending, product stor-
age and shipping.

Current systems permit implemen-
tation of the complex control strat-
egies that maximize product yields
and minimize energy consumption
while meeting other product and en-
vironmental objectives.




advanced computer

User friendliness is also being
stressed. Through an intercon-
nected, hierarchical network of
micro, mini and maxi computers,
today's operators monitor the entire
refinery from work stations housing
three to five CRTs.

Future trends

Exxon has installed more than 100
closed loop computer control sys-
tems in its refineries and chemical
plants worldwide. In fact, the majority
of these plants are totally under com-
puter control.

Advanced as the computerized
process control systems are today,
Roy Lieber feels there is still great
potential for future economies and

refinery operation.

efficiencies. He talks about work on
integrated networks of systems shar-
ing data on all aspects of refinery
operation both within and between
plants. Using advances in electronics
and concepts such as artificial intel-
ligence, the goal is to optimize single
refineries and conceivably even refin-
eries on a regional and a worldwide
basis. He is helping guide the de-
velopment of the hardware and soft-
ware that will make this possible.

Exxon Research and
Engineering Company
Process control technology is but
one example of the numerous ac-
tivities underway at Exxon Research
and Engineering Company. A wholly
owned subsidiary of Exxon Corpora-

tion, ER&E employs more than 2,000

scientists and engineers working on
petroleum products and processing,
synthetic fuels, pioneering science
and the engineering required to de-
velop and apply new technologies in
the manufacture of fuels and other
products. For more information on
process control or ER&E, write

Dr. E.E. David, Jr., President, Exxon
Research and Engineering Company,
Room 704, P.O. Box 101, Florham
Park, N.J. 07932.
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Multi-temperature
environmental chamber with
humidity controls

16" x 9'7" x 8'6

OUR WALK'INS

FINISH LASL.

The people who brought you the first
“all metal” walk-in environmental rooms
are the same people whose quality-
built prefabricated, prewired, pretested
walk-in environmental rooms finish last.
Everytime. In fact, some of our rooms

have been in service for over 20 years!:-

Hotpack has built its 75-year reputation
on building reliable, controlled tempera-
ture/controlled humidity equipment that
outperforms and outlasts the competi-
tion. Our walk-ins are no exception.

But it's what we know about walk-ins
that sets us apart. As experts in the de-
sign, construction, installation and ser-

vice of superior walk-ins for every need,
we know how to build the most cost-
effective rooms; we know what control
systems to recommend for specific re-
quirements; and we make sure every
room is pretested thoroughly before it
leaves our plant.

Available in all sizes, shapes and simu-
lations, we offer 242 standard sizes of
walk-ins with any combination of tem-
perature, humidity and lighting needs.
All accurate within +.3°C chamber
temperature gradient.

We offer three types of convenient, flex-
ible panelized construction. Channel-
light with fiberglass insulation and

Channellight with urethane insulation,
both of which offer superior structural
integrity and rigidity, as well as foamed-
in-place urethane. Our selection of con-
trol systems includes the most sophisti-
cated microprocessor-based digital
programmers.

If you’re looking for superior environ-
mental test chambers that stand the
test of time, we invite you to take
advantage of our free planning service.
Just call us toll free at 800-523-3608, in
Pennsylvania, call 215-824-1700. Or
write Hotpack Corporation, 10940 Dut-
ton Road, Philadelphia, PA 19154. And
let us build a room for you!

WE BUILD EQUIPMENT TO WORK.

our (5TH © ANNIVERSARY
®
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* More tests per hour e More cost savings per test
* More automated testing versatility ¢ More accurate
test results e More overall value

The new SPECTRONIC® 1001 split-beam spectrophotometer from Bausch & Lomb—the
most innovative instrument since the SPECTRONIC 20 *—has what it takes to satisfy all your

requirements . . . satisfy them more
completely than any conventional
single-beam. It even delivers some
“indispensible” features you may not have
thought of yet:

Totaily new split-beam

opfical system

Brings double-beam stability to
single-beam applications. Pius extra-wide
UV-visible wavelength range for testing
versatility, super energy for no-dilution
analysis of the murkiest samples, and
exceptional resolution for greater accuracy
and fine-structure definition.

Revolutionary split-beam optical system
provides the stabllity of a double-beam by
using a small fraction of the abundant light
as a reference beam.

BEE666 (=)
BEO6
=3 ()

User friendly soft-touch keyboard Is
remarkably responsive and simple fo learn.
Blg alphanumerlc display provides 2-way
communication In English.

Smartest hardest-working
microprocessor

in the business

Gives you extreme accuracy with
automatic peak finding and automatic
multi-point standard curve generation and
storage—time savings with automatic
multi-wavelength tests, automatic
absorbance-ratio and absorbance-
difference calculations (one-time or
kinetic)—easier training and fewer errors
with simplified keyboard, step-by-step

Full line of accessories under microprocessor control gives you fast, repeatable results at lowest

cost per test,

Circle No. 212 on Readers’ Service Card
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Optional 20-column printer ensures
complete, effortless test documentation.

operator prompting, and completely
automated execution of analytical
programs using up to 30 sets of your own
parameters.

And more

There’s much more to tell about the new
1001. And the person to tell it is your local
Bausch & Lomb distributor representative.
Ask for a demonstration. Discover all the
reasons why the new SPECTRONIC 1001
split-beam makes any conventional
single-beam the second best instrument
for you. Call 800-828-6967 (in NYS call
716-338-8423) or write: Bausch & Lomb
Inc., P.O. Box 10207, Rochester,

N.Y. 14610.

“The world’s first mass-produced
spectrophotometer and all-time best seller

Ao

split-beam
spectrophotometer

BAUSCH & LOMB (§)
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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
(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,
s0 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 taxnow .

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
Annuittes available to staff members. Contributions
can be as little as $25 a month.

) SEPTEMBER 1983

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 |nstitution

Please let us know if you are participating in a TIAA-CREF retirement plan
at your institution, O YES O NO 59883

L
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THERE ARE STILL A FEW THINGS AS
HARD WORKING AS AN OHAUS BALANCE.

Being eager to do a good job comes naturally to
some people. And it shows in their work. At
Ohaus, we've been busy making the best bal-
ances in the world for over 75 years. Balances
built to work hard and built to last.

Every Ohaus balance has the kind of
quality and dependability you expect from a
leader. Take our Triple Beam. It's the tough top
loader used in labs, plants and schools around
the world. It's the precision pick for checkweigh-
ing, mixing and compounding, counting and any
other job where accuracy’s crucial. Maybe that's
why it's the most widely used balance in the
world today.

Whatever
your weighing
need, there’'s an
All-American made

Ohaus balance ready to do the hard work.
And that makes your job e

just a little bit easier. !

Send for our new catalog

today.

Ohaus Scale Corporation
29 Hanover Road,
Florham Park,NJ 07932
(201) 377-9000

Telex: 136518

is a registered trademark of Oh
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There’s a breakthrough in
photomicrography that’s
the image of perfection, the
new Nikon UFX photomi-
crographic system.

An exclusive Direct Pro-
jection System transmits
100% of the available light
to the film. The result is
drastically shorter expo-
sures, greatly enhanced low

i

niniaisl

X |
Ll

Rile” [H]m)
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Ly

light sensitivity and a strik-
ing improvement in con-
trast. Computer control
assures automatic exposure
accuracy in either 1% spot
or integrated average
metering modes. Yet, this
system is astonishingly sim-
ple to operate.

For the total picture of
Nikon’s new FX systems for

35mm, Polaroid® and large
format photomicrography,
write: Nikon Inc., Instru-
ment Division, 623 Stewart
Avenue, Garden City, NY
11530. (516) 222-0200.
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SCIENCE

Communication Between Scientists

Unhealthy long-term trends are evident in both written and verbal
scientific communication. The problems of the proliferating scientific
literature have been frequently discussed. Less attention has been givén to
the equally important verbal communication.

Those who are familiar with trends are especially concerned about the
evolution of annual meetings of scientific societies. Historical records of
meetings describe them as gatherings in which enthusiasm ran high, spirits
were lifted, and much exciting information was exchanged. Crowds were
smaller then, and meetings were held under agreeable circumstances, either
on college campuses or at some other suitable spot.

As the number of scientists increased, it was inevitable that the character
of the annual meeting would change. But the evolution was so slow that
little thought was given to the danger that the values of personal interchange
might be lost.

Occasionally &t a big meeting attendees meet peers with whom they can
enjoy mutual intellectual stimulus. However; it is decades since an annual
meeting as a whole was described in glowing terms. What do attendees
experience at a large annual meeting? The cold, impersonal, commercial
atmosphere of hotels sets the tone. Sessions with forty or more simulta-
neous papers present a bewildering requirement for choice. Actually, the
decision made is not crucial. The typical session is loaded with 10- or 15-
minute papers delivered with the crutch of slides. Almost invariably there
are far too many slides; the content on each is so excessive that it cannot be
read, let alone comprehended. In the decades since slides came into
traditional use, no substantive improvement in their design has occurred.

Despite the limited value of the meetings, the tradition of obligatory
attendance persisted. But major societies are now experiencing a change.
At meeting after meeting, attendance has been declining from earlier peaks.
Current overall costs for a participant average $1000 or more. In a time of
tight budgets, realism about the value of the annual meeting is overcoming
tradition.

For established scientists, the decay of the typical meeting is no loss.
They have in place a rich variety of communication links. The most deeply
satisfying of these in one-on-one conversations with peers. There they can
enjoy the mutual exchange of ideas and enthusiasm, as did scientists a
century ago. But the potential for excitement is even greater now since air
travel makes their peers readily accessible. Once a level of mutual trust and
understanding is achieved, the telephone and electronic mail constitute
effective supplements to personal encounters. Some scientists are extro-
verts who hunger for the presence of a group of peers. This involves the
nuisance of mutual scheduling, but can be arranged. A favorite form of
meeting is the small closed symposium. Around the world there is increas-
ing use of the formula initiated by the Gordon Research Conferences. These
meetings last a week and have about 100 invited attendees. They are held in
secluded spots where participants are free from distractions and the
presence of nonscientists. Part of the time is spent in loosely scheduled
sessions. However, there is adequate time for the personal interactions that
are so crucial and enjoyable.

Despite diminishing attendance, the scientific societies will continue to
hold annual meetings. They will continue to follow firmly established
traditions. The simultaneous sessions will continue, often with audiences of
fewer than ten. The formula of 10-minute talks with scores of illegible slides
will persist. The scientific community, including its elite, should give
serious thought to this. In a few large scientific centers, young people
receive adequate stimulus from professors and peers. But in smaller
institutions, critical components of enthusiasm are missing. Professors may
do their part in trying to indoctrinate an appreciation of the beauty of
science, its great structure of knowledge, and the intellects of those who
built it. But they need help which the big annual meetings do not supply.

—PHiLIP H. ABELSON
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