


New horizons in slab gel scanning.

We’ve made a good thing even better. By adding the
new Slab Gel Scanner and Microplate Analyzer to the
DU®-8 Spectrophotometer, a revolutionary spectrophoto-
meter becomes even more so.

The addition of the Slab Gel Scanner to the DU-8
results in superior accuracy and wide dynamic range for
analysis of dense gels. Plus, the DU-8 is the only research-
grade spectrophotometer that positions slab gels up to
20 x 20cm horizontally. Gels can be put in wet with no need
for bending or cutting.

And by adding the Microplate Analyzer, you can
analyze microtitration assays (including the ELISA method,
for instance) with the same spectrophotometer you use for
other analyses.

The entire system is self-contained and furnishes you
with a final answer that needs no further calculation.

Both the Microplate Analyzer and the Slab Gel Scanner
are available to update any existing DU-8 Spectrophoto-
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meter. Neither will interfere with the operation of any
other instrument system on the DU-8.

And if you don’t already have a DU-8, now you have
even more reason to get one. For more information, contact
your local Beckman representative or write:
Scientific Instruments Division, Beckman
Instruments, Inc., Box C-19600, Irvine, CA 92713.
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BECKMAN
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New Marketing Concept

VAX Vouchers

Guaranteed 43% return on investment.

It’s a flood. It began in 1978 and has been
rising ever since.

The flood is software packages for the VAX
computer family. There are a few good values
among them~—but watch out. There are also a
lot of duds, especially among data-base man-
agement software.

You may already have one of these DBMS’s
installed on your VAX computer. If you do,
you're familiar with some of their many problems:
poor documentation, slow execution times, and
limited data-base functionality. Above all, you
also see user-level features that remind you of
the early days of interactive computing.

The cause of these problems is easily explained.
Soon after DEC announced the VAX, several
companies noticed a great opportunity and
rushed to market with their DBMS software.
Some of them quickly converted their prod-
ucts to the VAX from other hardware. A few
others took their academic research projects
and tried to make them viable commercial prod-
ucts. If only good data-base software could be
created so easily!

We took a fresh approach. Our years of ex-
perience in commercial data-base systems taught
us what we and other companies had done well
and had done poorly. VAX users in the 1980,
we reasoned, deserved and wanted better than
the software flaws of the 1970’s. So we decided
to design and implement a completely new
data-base system. We hired a large team of
experienced software designers and documen-
tation writers. And we spent three solid years
designing and documenting our software from
the ground up.

In 1982, you will see the results of our work—a
DBMS for the 1980’s. Whether you're a re-
search scientist, a corporation executive, or a
novice, you can immediately use our DBMS
productively from your terminal. Even in the

middle of a command, you can access our on-

line documentation without opening our users
manual. If you're a programmer, you can also
use our DBMS from any language that supports
the VAX/VMS procedure-calling standard
—languages such as FORTRAN, COBOL,
MACRO, BASIC, and PASCAL. And we have not
sacrificed performance for usability We ex-
ploited the unique architecture of the VAX to
give you the fast execution times and through-
put that will not appear in other software for
years to come.

YOU PAY FOR THE
ADVERTISING

Display advertising is not cheap. Just tele-
phone the advertising department of this pub-
lication to find out the cost of an advertise-
ment this size. Yet advertising space is only a
fraction of the cost of an elaborate promotional
campaign. Include glossy literature, a large,
expense-account sales force, trade show pro-
motions, and the like and the costs quickly
become staggering. Unfortunately, you pay for
all of this when you buy a heavily-promoted
product.

We want to avoid these expenses, and we will
pass on most of our savings to you.

OUR UNIQUE OFFER

If you own a VAX computer, or if you have
one on order, send us the coupon below. This
puts you on our exclusive and confidential
mailing list. We will keep you posted on the
progress of our software development and testing,
Then three weeks before we formally announce
and release our DBMS, we will send you the
announcement with our descriptive literature.

But that's not all. In exchange for your cou-
pon, we will send you a voucher worth $12,000
towards the purchase of our software. That’s
right—$12,000! The voucherless, without ex-

ception, will pay $40,000 for our DBMS software.
With a voucher, you will spend only $28,000
for software worth at least $40,000—a respect-
able return on investment of 43% in these
inflationary times.

When we release our DBMS, you will have at
least six weeks to test it, at no charge, on your
VAX computer. Compare and benchmark its
speed and flexibility against other software
that you already have or are considering for
purchase. Decide risk-free whether indeed it is
worth its $40,000 price, let alone your low
price with your voucher.

The voucher comes with your company’s name
on it and it is not transferable. Therefore, the
information that you list on the coupon must
be accurate and complete. The voucher expires
two months after we formally release our soft-
ware, so you will have to act promptly when
we notify you of the release date.

Of course, we may still spend some money to
market our software to those of you who do not
respond to our voucher offer. But by that time,
we hope to have quite a large mailing list as a
result of this advertisement, so we will have to
advertise very little. .

We have chosen to remain anonymous until
we release our DBMS, Otherwise your many
telephone inquiries would seriously distract
us from our development work. We also want
to test our marketing concept and prove that
VAX owners are value-conscious in their software
selection. Despite our anonymity, we can as-
sure you that we are a respected company with
substantial assets and an excellent reputation
for software expertise and customer service.

The DBMS software for the 1980’s is almost
here. Participate risk-free in its exciting re-
lease. Send in your coupon with no obligation,
today.

©1981 by VAX Vouchers

VAX Voucher Coupon

Please send me my $12,000 VAX Voucher and put me on your mailing list. This places me under no obligation to test or purchase your DBMS software.
You will not give or sell my name to anyone; you will use it only to inform me about your DBMS release. No salesman will call me unless I request

otherwise.

Name

Title

Company

Address

City

0 Operating system (circle one): VMS, UNIX, other.
O We have —_VAX 11/780’s and
J We have

O I have none installed and none on order, so I am not
eligible to receive a VAX Voucher, but please put me on

VAX 11/750's installed.

VAX 11/780s and VAX 11/750’s on order.

your mailing list anyway. My hardware is

State/Prov.

Zip/PC

Country

Telephone

Mail this coupon to:  VAX Vouchers CW-A3100
CW Communications, Inc.

P.O. Box 880
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375 Cochituate Road Framingham, MA 01701 USA
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ULI'ROPHOR

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

. e

850

Banish wavy bands with Ultrophor, a unique
new instrument designed exclusively for pro-
fessional electrofocusers by LKB, electro-
focusing pioneers since 1960.

The ultracompact Ultrophor will cope with
any analytical or preparative electrofocusing
situation thanks to its radically new approach
to electrode design, the construction of the
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

use and super-easy to clean. Like all LKB
units, the new Ultrophor boasts a complete
backup system and comprehensive technical
support.

Contact your nearest LKB representative
today for full information.

Ultrophor - the straight choice for professional
electrofocusers.

Circle No. 290 on Readers’ Service Card

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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“Productivity

counts in a Cancer Research Lab.

I know | can count on the Sorvall centrifuge.”

“‘By using the general-purpose
Sorvall® RC-3 centrifuge with a
4-liter rotor, | have noted increased
productivity in spinning down
large volumes of cells from tissue
culture,’’ says Joel Kostyu, Labo-
ratory Supervisor in the Cancer
Research Center of a major univer-
sity in the Southeast*

““This is an initial step in our
procedure for isolating the

Epstein-Barr Virus (EBV),’he added.

““I rely on six Sorvall® Superspeed

and general purpose centrifuges
for their dependability. This is very

important, since centrifuge down-

time can seriously hamper the

work flow,”’ continued Mr. Kostyu.

More than 30 years of experi-
ence and innovative engineering
mean that you can expect the
same reliability and outstanding
performance from every centri-
fuge in the Sorvall® line—from
tabletops to ultracentrifuges. Get
our latest brochure on the models
you may need. Call us or write:
DuPont Company, Biomedical
Products Division, Rm. X38639
Wilmington, DE 19898.

*Name of the university is available upon request.

Call DuPont for centrifuges you can rely on: 800-441-7493.

Sorvall Centrifuges
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AAAS SCIENCE
CALENDAR

""""

- .

\

ANNOUNCING
- THE NEW

Featuring
easy-to-read 13" x 26" wall
format

14 striking full-color reproductions
of Science covers, with detailed
descriptions

birth dates of notable contributors
to scientific thought '

e dates of AAAS meetings, symposia,
and conferences

legal holidays

AAAS membership information
large blocks for making notes

COVER

FOR 1982

The 5th annual AAAS Science Cover Calendar is a useful, informative, and attractive
complement to home or office and also makes a great gift.

Send for your copy— and extra copies for your friends — today!

Please mail me ____ -copylies) of the 1982 Sclence Cover Calendar ($5.00/ 54.50 to AAAS members).

Name _Address e
City ) ‘ State _ Zip_

Please send __ ___ copylies) to a friend  {$5.00/ $4.50 to AAAS members).

Name Address

City 7 State Zip

Mail to: AAAS Calendar, Dept. C82, 1515 Massachusetts Ave., NW, Washington, DC 20005.
All orders must be prepaid. Please allow 6-8 weeks for delivery.

'--'-.....'......’....'."'...
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New Multl—Gas 3100:

NOow cell culture 51mulates the
in “vivo”’ state.

perfection of a multiple gas

whrch c’leelyﬁpgp@xmates
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~ biotechnologists can easﬂy »

< '.'Canaa‘a Ltd.

| With the development of th’e “in vivo” state.- : - send for the complete
the Multi-Gas 3100, NAPCO - By means of a digital brochure.
has taken a giant stepinthe |- Set po;nt control,

HEINICKE

mixing CO, incubator that | proportion the three gases n apco
mixes the three respiratory | to any ratio desired. The
gases (N;, O, and Coz) resulti le maintenance of r;llatlonl?l ?ppllance Cocr:npany
W g o - Heinicke Instruments Company
S Jt arenatkahlo: e+ »Vf;’aﬂw*ly reproducible 3000 Taft St. Hollywood, Fl. 33021
 resolution and accuracy. | specific environment for 800-327-9783 or (305) 987-6101
| The ability to premse | researchers that will satisfy | Telex: 512610
- | . control these par. “’l&eét ﬂ’léil’ TﬂOSi sensmve ' ésktyowl' ggai:; : %?Is%smgg toc:ﬁy .
rtin- r ientific Co.,
: the individual ’ﬁéeds of the expenments 'Pn"leléer 55 rgent-w elct? e
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lf you should ever have an eqmpment breakdown...A HelnlgkeﬁNapco Minute Man
will be on his way to you in 48 hours. You'll seldom need the Minute Man ¢ semce because Heinicke
and Napco instruments are built to work. But if you do, dial toll-free & 78:



Just a few years ago no one would have believed that a fraction collector like SuperRac
could exist. Most researchers were used to their constant-volume and constant-time
collectors — with level-sensors at best. .

Many were resigned to a compromise between resolution and the efficient use of
collection vessels.

SuperRac will change all that. &

To begin with, SuperRac has built-in slope detection. Unlike a simple level sensor, «
it cuts peaks at their true beginnings and ends. You can even collect unresolved peaks in
well-resolved fractions . . . and you never need to worry about baseline drift.

SuperRac also diverts uninteresting eluate to a waste trough — via a valve — 7
so you use fewer test tubes. .

SuperRac’s memory stores five different col- N S p R .
lection procedures that you can recall at the touch ew u er a'c
of a button. It has nine time windows allowing
you to limit collection to interesting parts of your
chromatogram.

SuperRac automatically compensates for
asymmetric peaks and peak-width broadening dur-
Ing an isocratic elution. And it continues to run the
pump for a specified time after a collection to clean
and equilibrate the system.

Ask your local LKB distributor for more
information on the new SuperRac. He’ll give you
several more reasons why we named it Super.

Circle No. 171 on Readers’ Service Card -

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. 301-88125 10, telex 23089 682. UK sales officee LKB Instruments Ltd., 232 Addington Road, S. Croydon, Surrey CR2 8YD, England.
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Our new instant pack film System
givesyou 8 shots inblack ana

white or color. Without reloading.

Polaroid has made instant 4x5 pho-
tography even more instant. And Iess
expensive at the same time.
With our new Polacolor ER
Type 559 pack film, our Pola-
pan Type 552 fine grain black
and white Fack film and our
Model 550 film holder, you can
now take 8 shots in rapid suc-
cession without reloading.

Save uptol0% onnew
Polaroid instant 4x5 pack fim.

Besides being more convenient, our
4x5 pack films cost about 7% less to use
than our individual film sheets* and up to
10% when purchased in bulk cartons (30
packs per carton). And the savings can

*At suggested list price.
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nstant
Ustoneloading

i

Solaroid now gives
you loads o
WItN L

XOpIctures

really add up when you're shooting a lot
of sequential exposures.
Our new system enables you
to expand your capabili-
ties in high volume
applications such as
' scanning electron mi-
croscopy, and where
minimum time between
exposures is important.
Besides saving time, our
new 4x5 system is a lot
easier to use. The fim
' comes in packs instead of
individual sheets. And that
means you don't have to re-
load after each exposure.

/ Ow you
have a choice of sheet or
pack fim

So the choice is yours. Our original
Type 58, Type 59 or Type 52 sheet film
when you only have a few shots to take,
or our new Type 559 or Type 552 pack
film when you have a lot of shots to take.
When you think about it, it's
_ smart to have both systems.

To find out more about our
new instant 4x5 pack film sys-
tem, see a Polaroid profes-
sional film dealer or call our

Technical Assistance hot line.

The toll-free number in the continental
U.S. is 800-225-1618. (In Massachu-
setts, call collect: 617-547-5177.)
We'll be happy to tell you e
even moreways our new system §
can help you.

~olarod

© 1981 Polarond Corporation “Polareid
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AAAS
Emblem Jewelry

Order Form

tie bar(s) @$7.50 __ stick pin(s) @$7.50
tie tac(s) @$7.50 —_five-piece set(s) @$29.00
___lapel pin(s) @$7.00 TOTAL

__ lapel button(s) @$7.00

Name Address

City State Zip

Mail order to AAAS Sales, Dept. MJF, 1515 Massachusetts Avenue, NW,
Washington, D.C. 20005

Please allow 6-8 weeks for delivery. All orders under $10.00 must be prepaid.
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Control the 3rd dimension...

With the Zeiss Stereo SR

The built-in dual iris diaphragm

lets you control the depth of field for
working distances from 50mm to
2000mm. You can increase the depth
of focus to see more of the object, or
narrow it to hone in on details. This is
especially important in photomicrog-
raphy. The SR accepts all popular
format cameras, including 4 x5!’
3%ax4Ys" Polaroid® and 35mm, as
well as drawing attachments.

The great name in optics

Cost-efficient versatility

With a 5-step magnification changer
and a choice of 17 objectives, plus
the many transmitted and reflected-
light illuminators for all microscope
techniques in brightfield, darkfield
and polarized light, Stereo SR is a
bargain of versatility. Different stands,
stages, and drawing attachments
make it even more so.

West Germany

Quality service-Expert dealers.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los

Angeles, San Francisco, Washington, D.C. In Canada: 45 Vaileybrook Drive, Don Mills, Ontario, M3B 256. Or call (416) 449-4660.

Control the 3rd dimension with

the built-in dual iris diaphragm. -

You have a choice of 17 objec-

tives for working distances of
50-2000mm.

Depending on your needs, you
can choose from a series of
interchangeable transmitted-
light illuminators.

Readers' Service Card



THE SECOND ANNUAL CONGRESS FOR

DNA RESEARCH
1517 FEBRUARY, 1982, LOS ANGELES, CALIFORNIA
THE BILTMORE HOTEL

. CO-CHAIRMEN
JOHN D. BAXTER("), BRIAN J. McCARTHY(z), STEVEN K. NORDEEN™
(1) University of California, San Francisco; (2) University of California, Irvine
The congress, has been organized jointly by SCHERAGO ASSOCIATES and the journal,
DNA and GENETIC ENGINEERING NEWS. (Published by Mary Ann Liebert Publishers,

Inc.) Subjects will include:
GENE REARRANGEMENT & DEVELOPMENT
DNA SYNTHESIS
REPETITIVE SEQUENCES AND TRANSPOSONS
GENE TRANSFER, NUCLEAR RNA

TRANSCRIPTION

PLANTS

EXPRESSION OF FOREIGN GENES IN MICRO-

ORGANISMS
SPEAKERS (Partial List)

John Baxter Leroy Hood Alex Rich
University of California, San Francisco California Institute of Technology Massachusetts Institute of Technology
Marvin Caruthers Timothy Hall Gordon Ringold
University of Colorado University of Wisconsin Stanford University School of Medicine
Pierre Chambon = hi John Shine
Centre National de la Recherche Scientifique (}:(i::)lggle Lte?e'gr‘:: ﬁstitute Australian Na'tior?al‘ University
Gerald Fink kot Allan Spradlin
Cornell University NPhIIIlpl Ledefro 1d Health -Carnegie lnsEtute ofWagfmgton
David Goeddel o Dslonmany or Chle et Robert Tjian
Genentech ’ . University of California, Berkeley
Robert Goldberg Brian McCarthy Michael Wigler
University of California, Los Angeles University of California, Irvine Cold Spring Harbor Laboratories
Benjamin Hall Steven Nordeen
University of Washington University of California, San Francisco

Scientists interested in presenting poster papers may obtain abstract forms from Steve
K. Nordeen, 671 HSE, University of California, San Francisco, CA 94143.

Regular Registration: $275 (includes Banquet and Subscription to the Journal, DNA sc1
Student Registration: $175 (includes Banquet only). Must be verified in writing by Department Head.
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Recombinant DNA.

(1 Pleasereserve _________ space(s). Registration fee must be included.

[ Please send a Registration Application.

[ Please send Exhibit Information.

Name
Dept.
Organization
Street :
City State/Country Zip

Telephone: ( )

Return to: DNA, c/o Scherago Associates, Inc.
1515 Broadway, New York, N.Y. 10036
Tel: (212) 730-1050
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E n““The accepted standard
for precision weighing.

Cahn Instruments, for over twenty years the leader in instrumentation for
accurate weight measurements at the microgram level, now provides a wide
choice of balances for your specific applications.

Microbalances Semi- Analytical
Cabm series20 avoraic—— MiCPOD@IANCES  Balances

Electrobalances®: Select the

one that best fits your needs. Cahn Toploading Millibal- The TA 450: A Microprocessor
Rugged and reliable in design, ances®: Fast accurate weighing  Controlled Toploading Ana-
ARGAT T LR e 2 of small samples. Used widely  lytical Balance at the price of a
il b by Gt sd in biomedical and biological mechanical balance. The TA 450
research, quality control and combines the precision and

checkweighing applications. accuracy of the classical ana-

= 0 0.00001 g (10 microgram) lytical balance with the speed
P sensitivity and ease of operation of an
electronic toploading balance.

| O Fast, accurate weighing
B O No special environment
required

¢ Circle Reader Service Card
| No. 381

highly precise weighings are
required. Examples include
quantitative and instrumental
analysis, filter weighing,
standards preparation,

biological samples, etc.

0 0.0000001 g (0.1 microgram)
sensitivity

0 Automatic weighing

0 Exclusive “No Penalty” tare

O Portable, use on any
reasonably flat surface

0 Five models to choose from

Circle Reader Service Card No. 380

En““ Where weighing a little means a lot.

0 0.0001 g (0.1 milligram)
sensitivity

0 Unique “StayPut” airhood for
easy access to the weighing
chamber

0 Full range (+ or —) push-
button tare

O Push-button storage and re-
call of weighings

O Two year warranty

Circle Reader Service Card No. 382

Cahn Instruments, Inc. 16207 South Carmenita Road, Cerritos, CA 90701 Phone (213) 926-3378 TWX 910-583-4806
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Symposia and
Public Lectures
Exhibits

Sdence Film Festival
Poster Sessions
Tours

Youth Activities

For details about the Meeting
program, as well as housing and
registration forms, see the
Preconvention Program issue of
Science, 30 October 1981.

or write

AAAS Meeting Office

1776 Massachusetts Avenue, NUW
Suite 600

Washington, D.C. 20036

%
AAARS Annual Meeting and Exhibit

Washington, D.C.
3-8 January 1982

adE 4 ;
John F. Kennedy Center for the Performing Arts




INSTRUMENTATION
Nikon Diaphot Inverted
microscope

SIGNIFICANCE

Nikon has dramatically raised
the performance standards
for inverted microscopes
with the introduction of the
Diaphot. This totally new
instrument employs exclusive
CF optics, yet is moderately
priced.

SPECIFICS

With Nikon'’s Diaphot, the
full edge-to-edge sharpness,
remarkable contrast and
superior resolution of the CF
optical system are brought to
inverted microscope users.
With the new CF objectives,
the previously unheard of
range of 4x through 40x phase
contrast is now possible.

Nikon has matched this
optical excellence with a new
focusing system that moves
the nosepiece while the large
stage remains stationary
for convenient micromanip-
ulation. A 50 watt halogen
illuminator with built in
solid state control provides
enough brightness for any
requirement.

Dual Ehotographic capa-
bility is built into the Diaphot
with ports for automatic
exposure 35 mm photomi-
crography and a second for
cine, television, instrumen-
tation or large format
photography.

Extend your vision. Write
Nikon Visions, Nikon Inc.,
Instrument Division,

623 Stewart Avenue,
Garden City, N.Y. 11530
(516) 222-0200.

Nikon

Extending Man’s Vision

Circle No. 114 on Readers’ Service Card

NIKON RE-INVENTS THE INVERTED
MICROSCOPE WITH CF OPTICS

AND TOTALLY NEW DESIGN.

Photomicrograph of virus-transformed human lun

CF 2.5X projection lens. B

y Dr. James A. Dvorak, N%

cells. CF DM40X plan phase abjective.
H, Bethesda, Md.




BREAK THE GLASS HABIT

Nalgene® plastic labware Free Nalgene graduated cylinder.
is as transparent as glass. Put Nalgene labware to the test. Send for a
Without the breakage_ free 100-mL PMP graduated cylinder.

It’s just as clear as glass, as

See for yourself. Nalgene labware accurate as glass, and safer
can give you the clarity of glass than glass. For your free
without the cost, the danger and sample, simply circle the
the delay of glass breakage. Reader Service Number.

Nalgene PMP graduated (Offer expires 3/31/82)
cylinders, for example, are glass
clear. They make it easy to note
a fluid surface level, or note a
color change.

You get more
than clarity. PMP i
construction is tough, |
durable, prevents
breakage, reduces
your replacement
costs.

And our PMP
cylinders can be used |
with acids, bases and |
solvents. i

SYBRON |Nalge

Nalge Company, Box 365, Rochester, New York 1
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Light

A tool for research.

SLM's "Smart” 8000 Photon- &
Counting Spectrofluoro- '
meter harnesses the

power of light to help

you learn more

about our world

using

fluorescence

spectroscopy.

The SLM Semart” B0 Photon. Counting
Spectofaonometer
Lets Vo Gomorirate on the Inkormation
Irtract o e Iestrument

“Sim._

Circle No. 226 on Readers’ Service Card

tion and dedicated test facilities for mod-
el verification. We believe that such pro-
grams can efficiently guide process
development activities into areas of fur-
ther performance optimization and sec-
ond-generation process definition. This
is in direct support of the Reagan Admin-
istration’s fossil energy developmental
goals of basic studies toward future ad-
vanced coal technologies. As Robinson
suggests, properly applied physical mod-
eling can indeed help coal technology
developers to ‘‘get it right the first
time.”’ It has worked for us and it can
work for others.

HAROLD M. AGNEW
General Atomic Company,
Post Office Box 81608,
San Diego, California 92138

Biomass Conversion Technologies

The article by Rathin Datta and Gau-
tam S. Dutt (14 Aug., p. 731) serves a
very useful purpose in pointing out the
potential to the less-developed countries
of using producer gas heat engines. The
reference to Stirling engines and their
performance is, however, based on data
applicable only to very small (less than 1
kilowatt) machines and might be mis-
leading to the reader.

Solid biomass, such as wood chips and
agricultural residues, can be used as a
fuel for Stirling engines in two different
ways. The first method is based on the
combination of a gasifier and a Stirling
engine. The second method is to burn the
solid fuel without previous gasification in
an enlarged combustor that forms part of
the Stirling engine proper. Both ways are
being pursued (/) in current R & D pro-
grams aiming at a near-term application
in 30- to 60-kilowatt units. The indirect
(gasifier-engine) method has the poten-
tial of allowing the use of a wide range of
solid fuels. The direct method requires
the use of a fairly well defined fuel (size,
shape, moisture content) hut offers the
benefit of a higher overall conversion
efficiency.

System conversion efficiencies of
state-of-the-art 30- to 60-kilowatt Stirling
engines are much higher than those indi-
cated by Datta and Dutt for small en-
gines. Actual measurements on liquid-
fueled engines combined with compo-
nent data for the auxiliaries needed in the
biomass version form the basis for a
predicted overall efficiency of at least 35
percent for the direct combustion meth-
od (recent measurements on liquid-fu-
eled 50-kilowatt engines which are being
developed for automotive use have veri-

fied a peak efficiency of 37 percent).

The Stirling engine has not yet been
mass-produced. Recent cost analyses (2)
have, however, concluded that large-
scale production would facilitate a manu-
facturing cost of about $19 per kilowatt
for an automotive version of the Stirling
engine.

LARs G. ORTEGREN

United Stirling, Inc., 211 The Strand,
Alexandria, Virginia 22314

References and Notes

1. Bio-Energy '80 World Congress, Proceedings
(Bio-Energy Council, Washington, D.C., 1980).

2. Automotive Stirling Reference Engine Design
Report (NASA CR 165381, National Aeronau-
tics and Space Administration, Washington,
D.C., 1 June 1981).

Our reference to Stirling engines and
their performance on biomass fuels in
the villages of less-developed countries
is based on small (1 to S kilowatts) en-
gines. We made this quite clear in our
article (p. 735). The power outputs sus-
tainable from renewable resources in the
villages of less-developed countries are
small and so are their agricultural power
needs. Thus, the cost and efficiency of
only small engines were discussed in the
article. The costs of large internal com-
bustion engines are considerably lower
than those shown in table 3 of our article.
The current cost of automobile-size (50
kilowatts) internal combustion engines is
$15 per kilowatt and is lower than the
anticipated cost of mass-produced Stir-
ling engines ($19 per kilowatt) quoted by
Ortegren.

RATHIN DATTA
Chemical Sciences Laboratory, Exxon
Research and Engineering Company,
Post Office Box 45,
Linden, New Jersey 07036

The Right Westinghouse

In an article by Eliot Marshall on
Nikola Tesla (News and Comment, 30
Oct., p. 524), it is stated that ‘‘Tesla
himself showed little interest in develop-
ing these inventions for commercial ap-
plication; that he left to his partner,
Edward Westinghouse.”’

Are we rewriting history? Who is Ed-
ward Westinghouse? Surely Marshall
meant George Westinghouse!

HEeNrY F. IVEY
Systems Planning and Technology
Assessment, Research and
Development Center,
Westinghouse Electric Corporation,
Pittsburgh, Pennsylvania 15235

George is indeed correct.—ED.
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WHYDD ¢
SO MANY PEﬂPl.E
BUY THE KIND OF .
PROTECTION * .~
THAT'S wnnna

\ NN

Because they don't clearly understand the difference between
Term and Whole Life insurance ... and that a Term policy can
typically provide five to ten times as much immediate family
protection for the same money!

"~ As shown in the table below, a first year net outlay of only
$150 buys a $142,000 TIAA 20-Year Decreasing Term policy or

a $97,000 5-Year Renewable Term policy, foramanaged30ora.

woman aged 35. The same outlay used to purchase a Whole

Life policy would give their family only $13,000 of family pro-
tection.

If you're like most of your colleagues in education and
research, your first priority is to give your family the most finan-
cial security for the least amount of money—and that's what
TIAA Term is all about! Whatever your age, the difference in the
level of protection available for just $150 is dramatic, as the
table illustrates.

Immediate Protection Available For $150 First Year Net Cost *

ForaMan  Fora Woman 20-Year Decreasing 5-Year Renewable Whole
Aged Aged Term Plan Term Plan Life Plan
25 30 $206,000 $112,000 $16,000
30 35 142,000 97,000 13,000
35 40 88,000 74,000 10,000
40 45 52,000 48,000 8,000
45 50 31,000 31,000

*Annual premium less cash dividend payable at the end of first

7,000

policy year, based on 1979 dividend scales. While not guaranteed,
dividends have been paid every year since TIAA’s founding in 1918.

Why such big differences? With Term you pay only for protec-
tion, while a Whole Life policy combines protection with a
savings (cash value) element. Remember, the protection part
of life insurance is relatively inexpensive; it's when savings are
included as well that a hlgh outlay per $1,000 of coverage is
required.

Mail coupon or call collect

Just complete and mail the coupon at right, or call the TIAA Life
Insurance Advisory Center (collect) 212-490-9000. If you wish, an
Insurance Counselor will review your insurance needs with you and
h;e\p you select the plan and amount that's right for you. No obligation,
of course.

Eligibility to apply for a life insurance policy from Teachers Insur-
ance and Annuity Association is limited to employees of colieges,
universities, private schools and certain other nonprofit educational or
research institutions. The employee’s spouse is also eligible, provided
more than half of the combined earned income of husband and wife is
from a qualifying institution.

Established as a nonprofit
service organization by the
Carnegie Foundation for the
Advancement of Teaching
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If you'd like to know more, ask us to send two highly
informative articles reprinted from The New York Times and
Business Week that discuss the choice between Term and
Whole Life. We'll gladly mail them, along with detailed personal
information about TIAA policies for you.

Life Insurance Advisory Center s 112081—|
Teachers Insurance and Annuity Association
730 Third Avenue, New York, NY 10017

Please send me the reprinted articles contrasting Term and Whole Life,
and personal illustrations of these TIAA policies:

1 Decreasing Term [0 5-Year Renewable Term O Whole Life
Please print

Name

Job Title

Home Address

City State Zip

Phone #s (optional) Home ( ) Office ()

|
|
|
I
Birthdate ___I
|
|
|

Your nonprofit employer (college, univ,, private school, research institution, etc.)l

It your spouse is also eligible under the rules given at left, please provide: I

Spouse's name Birthdate _____._J



Monoclonal Antibody
SCREENING SYSTEMS

for murine immunoglobulins

They save time -

The ELISA method employed yields a
rapid and dramatic color development
in the presence of positive clones. lt'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.

Horseradish Peroxidase
Sheep F(ab’), anti-mouse Ig—
Horseradish peroxidase
conjugated, 1Iml
o-Phenylenediamine, lyophilized
Dilution, washing and substrate buffers
NEI-601 (~ 10,000 assays)

Goat anti-mouse Ig -

Horseradish peroxidase
conjugated, Iml
o-Phenylenediamine, lyophilized
Dilution, washing and substrate buffers
NEI-602 (~ 20,000 assays)

Alkaline Phosphatase

Sheep F(ab’), anti-mouse Ig-
Alkaline phosphatase

conjugated, 1Iml

p-Nitrophenyl phosphate, lyophilized
Dilution, washing and substrate buffers
NEI-603 (~ 10,000 assays)

Sheep anti-mouse Ig -

Alkaline phosphatase

conjugated, Iml

p-Nitrophenyl phosphate, lyophilized
Dilution, washing and substrate buffers
NEI-604 (~ 20,000 assays)

Not for use in humans or clinical diagnosis.

New England Nuclear

® 549 Albany Street, Boston, Massachusetts 02118
Call toll free: 800-225-1572  Telex: 94-0996
(In Massachusetts and International: 617-482-9595)

In Europe: NEN Chemicals GmbH, D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9, Tel. 514-636-4971, Telex 05-821808
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Centenary of Joel H. Hildebrand

November 16, 1981, marks the 100th birthday of Joel H. Hildebrand. This
venerable scientist has led a rich life with many achievements. One could
speak in praise of his writing skill; in admiration of his athletic accomplish-
ments, his appreciation of classical music, his respect for the outdoors; in
gratitude for his public service in two World Wars and as president of the
American Chemical Society, president of the Sierra Club, manager of the
U.S. Olympic ski team of 1936, and chairman of the Academic Senate of the
University of California at Berkeley. But we would like to focus on the
model he gives us to emulate as a scientist and teacher.

Hildebrand’s investigations of the solubility of various nonelectrolytes
helped shape our thinking about the liquid state. He began with insightful
demonstrations of the importance of molecular interactions in solutions,
and these led to his early recognition that entropy provided the primary
conceptual framework within which to understand solubility behavior. His
reformulation of Trouton’s rule by comparing entropies of vaporization at
fixed molar volume placed this important rule on a more sound theoretical
footing. He provided us with a useful definition of regular solutions and
defined the solubility parameter with which to codify solubility behavior.
He was one of the earliest to make use of radial distribution functions
determined by x-ray diffraction as indicators of molecular packing in
liquids. He first recognized the intense optical absorption that occurs when
certain liquids are mixed and thereby discovered what we now call charge-
transfer complexes. Recently, he proposed a simple but effective theory of
the viscosity of liquids. His latest research paper, published in 1981, con-
cerns the state of hydrogen in liquid metals.

While contributing to the advancement of science with these fundamental
ideas, he also established a reputation as a science teacher par excellence.
In the course of his career, he has challenged and charmed some 40,000
first-year students, many of whom may have forgotten the oxidation states
of manganese but remember with pleasure the excitement and msplrauon
conveyed by Professor Hildebrand in his freshman lectures.

These are days of waning support for science education in our nation’s
capital. This attitude can only tend to diminish the enthusiasm and energy
which our younger academic colleagues bring to their teaching responsibil-
ities. In such times we can all benefit by reading again some of Hildebrand’s
remarks about science and teaching in his Remsen Lecture to the Maryland
section of the American Chemical Society on May 27, 1949:

‘A university should be primarily not a place of compulsions but one of
opportunities.

“Freshmen . . . are more dependent upon good teaching than at any later
period. It is, therefore, more of a challenge to teach at this stage and more of
an art to do it well.

“I and my colleagues have experimented for many years upon the
problem of presenting chemistry to students in such a way as to activate
their minds, to stimulate them to develop some degree of skill to think and
act scientifically.

“If we are trying to help graduate students to become scientists, should
we not begin by treating them as scientists? Should we not encourage in
them the qualities of the scientist, such as imagination, originality, judg-
ment, and curiosity?

*“The discovery of truth and its transmission to others belong together,
and their joint exercise can afford satisfactions greater than either one
practiced by itself.”

These are ideas which should be remembered. Putting them into practice
is a fitting way to wish Joel Hildebrand a happy 100th birthday.—GEORGE
C. PIMENTEL and KENNETH S. PITZER, Department of Chemistry, Univer-
sity of California, Berkeley 94720
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