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Yours truly, from LKB

Constant power 110 W, voltage 2000 V,
and current 200 mA from LKB 2103
This high-quality power supply gives you high

stability and continuous automatic control of con-
stant power, voltage or current for optimum resolu-
tion in electrofocusing, electrophoresis and isotacho-
phoresis. One parameter is kept constant even
though the others are changing during the experi-
ment.

Operates two instruments at once

LKB 2103 has two outlets, for running two simi-
lar experiments with equally high accuracy, e.g.
electrofocusing and electrophoresis in two LKB
Multiphor or in two Ampholine® columns. Very ac-
curate vernier potentiometers are used to set voltage
and power, and the accurate meters are easy toread.

Safety is built-in
Output sockets are deeply recessed in LKB
2103, and an interlock circuit protects users of equip-
ment connected to the power supply.

Self-regulating, with safety zone
The diagram shows how to use constant power
for optimum resolution in electrofocusing. The cur-
rent is initially high, but falls as the Ampholine® car-
rier ampholytes form the pH gradient. LKB 2103
continuously and automatically adjusts the voltage
to keep the power constant.

High-resistance zones within the pH gradient
may causelocal overheatingifthe voltageistoogreat.
By setting an upper limit to the voltage overheating

is prevented. Safety zone

max

time.
LKB power supplies for all occasions

LKB 3371E power supply, low-priced, is de-
signed for electrofocusing experiments.

LKB 2121 power supply provides a highly
stable constant voltage for immuno- and agarose
electrophoresis with equipment such as LKB Multi-
phor.

For more details about LKB power supplies
please write or phone to

LKB Instruments Inc.
12221 Parklawn Drive, Rockville, Maryland 20852
Tel: (301) 881-2510
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UV-Vis excellence moves into the
mid-priced spectrophotometer field

Varian introduces the new Cary 219
Ultraviolet-Visible Spectrophotometer, a
moderately priced instrument with the
exceptional performance scientists
expect from a Varian Cary
Spectrophotometer.

Superior optical performance
through innovative design

The Model 219 has a totally new
monochromator based on a patented,
double-pass grating design with 187 to
875 nm wavelength range, limiting
resolution of less than 0.07 nm and less
than 0.002% stray light at 220 nm.

Precise, versatile photometric system
Readout of absorbance, %
transmission or concentration is given
on a five digit LED display. Superb
linearity is achieved, well within 0.003
abs at 2 abs. Recorder absorbance
range can be expanded to 0.01 abs full
scale. In transmittance, either 100%T or
10%T may be presented full scale.

Automated systems for operational
convenience
Built-in repetitive scan mode programs
the wavelength and chart to scan
automatically between pre-set
wavelength limits. Auto baseline com-
pensates for optical path mismatches,
a single scan through the wavelength
region provides baseline corrected
to less than +£0.001 abs. Automatic
source assures that the lamp change
is made automatically.

Zero %T is set automatically 15 times
a second, without shutters or external
calibration controls. Photometric
linearity and accuracy at high abs are
not subject to 0%T drift.

Accessories for increased analytical
efficiency

The Model 219's front panel has space
for temperature monitoring, cell pro-

gramming, wavelength programming,
and timing accessories, and all are
of convenient plug-in design.

In addition, users may select from.
an impressive array of sampling
accessories. Sample compartment is
very large (160 x 200 x 390 mm), and
accessible from three sides for
unmatched versatility.

Circle 233 for a Model 219 product
information package.

Circle 234 for information on a Model
219 demonstration.

Circle 235 if you would like our rep to
contact you.

Varian Instrument Division, 611 Hansen
Way, Box D-070, Palo Alto, California
94303

Varian UV-Vis Spectrophotometers
for every need
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A male abalone (18 centimeters in
length) is shown releasing sperm in re-
sponse to hydrogen peroxide. Sperm
are broadcast in jets of water expelled
through respiratory pores in the shell.
As many as 10'2 sperm may be released
over a period of 30 minutes in a single
spawning. See page 298. [Larry Frie-
sen, Marine Science Institute, Univer-
sity of California, Santa Barbara]
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Write us and we’ll rush you this Iatest version of an old favorite—or circle our
reader service number on the request card. We'll also see that you get a free
subscription to our informative newsletter, Biologics.

CALBIOCHEM

10933 N. Torrey Pines Rd.
La Jolla, Calif. 92037
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POL.AROI DO
TYPE 667
COATERLESS
LAND FILM

FOR PROFESSIONAL USE.
PRINTS DO NOT REQUIRE
COATING. 2 PACKS, 16
BLACK & WHITE PRINTS,

313 X 4la IN. (8.3 X 10.8CM).

POLAROID

TiHE
COATEI

eres no messi

ng around

Polaroid®

with this film.

Its coaterless to save time and steps.

Polaroid Type
667 pack film
really simplifies
making hard
copies of your
oscilloscope
and CRT dis-
plays. Because it gives you sharp
black and white prints in 30 seconds
that do not require coating after de-
velopment.

Pictures are ready immediately for
study, filing or attaching to a report.

Type 667 coaterless film can be
used for CRT recording in Polaroid
Land cameras (such as the CU-5) or
in other cameras and instruments
equipped with any Polaroid 3% x 4%
inch (8.3 x 10.8 cm) pack film back.

"Iype 667 is conveniently packaged
in boxes with 16 exposures and is now
available at participating Polaroid
dealers.

For the name of the one nearest
you—or for technical or application
information on Type 667 or our other
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professional films—call Polaroid toll
free: 800-225-1618 (in Massachusetts
call collect: 617-547-5177).

For your next assignment, don’t
mess around. Make picture-taking
simpler and more convenient. Use
Polaroid’s Type 667 coaterless film.

Polaroid

"Rpe 667 Coaterless Film



HP computing controllers.

12 reasons why
they’re ready-made
for interfacing.

. Direct memory access
(DMA)

. Vectored priority interrupt

. Buffered [/O

. High-level language

. Plug-in interface cards

. High-speed tape cartridge

. Built-in printer

. Preprogrammed 1/O
drivers
9. Keyboard programming

10. 32 character display

11. Live keyboard

12. Editing keys

An HP 9825 computing con-
troller provides minicomputer-
like performance in one com-
plete easy-to-interface, easy-
to-program, easy-to-use pack-
age. 1/O is built-in. Software
for the operating system,
which includes high-level lan-
guage and 1/O drivers, is built-
in. Interface cards just plug in.
You get a cost-effective solu-
tion to instrument interfacing.

OOV WN =

I/O cards and simplified
programming make inter-
facing easy. You can choose
off-the-shelf interfaces for
BCD, bit parallel, bit serial, or
HP-IB (HP’s implementation
of IEEE Standard 488-1975).

For many applications,
interfacing can be just this
simple. You plug the correct
I/O card in the back of the
computing controller that fits
your needs. Then connect
your instrument to the other
end of the card. After pro-
gramming the controller with
a few simple commands, your
automated system is ready for
work.

Vectored priority interrupt,
DMA (direct memory access),
and buffered /O allow the
9825 to do multiple interfac-
ing jobs routinely.

The HP 9815 provides low
cost interfacing. For appli-
cations that don’t need inter-
rupt and DMA, the HP 9815

computing controller offers a
ready-made solution for data-
logging and instrument con-
trol. It, too, has a self-con-
tained printer, tape storage,
display, easy-to-use language,
and integrated keyboard.
Auto Start allows your pro-
gram to begin executing auto-
matically when power is
turned on. It provides a lot of
performance for its low price.

Improve your system and
become more productive.

‘No matter what kinds of in-

struments you use—scanners,
counters, spectrometers, me-
ters, converters, chromato-
graphs, or what have you—
an HP computing controller
can greatly enhance their per-
formance—now. Find out
more. Send for our interfacing
brochure today.

From computers-on-a-board to general-purpose systems,
HP can meet your interfacing needs.
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HEWLETT ﬁ PACKARD

P.O. Box 301, Loveland, Colorado 80537

For assistance cali: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 855-1500, Los Angeles (213) 877-1282
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Millipore.
Ne plus uvitrafiltration.

Millipore ultrafiltration membranes and systems span the

full spectrum of life science needs. Economical Pellicon® [ [ ]]
disc ultrafilters fit our own stirred cells and those of

other manufacturers. The unique Inmersible Molecular
Separator quickly and conveniently processes small sample
volumes. The sinuous flow High Volume Cassette System
gently and efficiently ultrafilters large volumes.

Millipore products provide better solutions to difficult
ultrafiltration problems. Applications include concentration
and desalting of viruses with minimal loss of viability,
protein fractionation and concentration up to 30% (w/v).

Professional sales representatives from our Laboratory
Products Division are available from 14 U.S. cities* to assist
you in selecting and implementing Millipore ultrafiltration
systems. For further information on Millipore ultrafiltration
products, write Millipore Corporation, Bedford, Massachu-
setts 01730 or call 800-225-1380 toll-free. (In Massachu-
setts, call 617-275-9200; in Canada, call 800-261-0961.)

MILLUPORE"

*Los Angeles, San Francisco, Denver, Dallas, St. Louis, Madison, Chicago, Columbus, Atlanta, Washington D.C., Bethesda, New Brunswick, New York and Boston.
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Introducing SelectaSol’
a solvent selector that runs rings around
other chromatography systems.

There’s no comparing the TLC results you’ll get with our
new SelectaSol circular development system for solvent
selection.

This mini-lab uniquely combines speed and discre-
tion of resolution with versatility and low cost of opera-
tion —for today’s requirements. Let us explain...

Low-cost SelectaSol lets you run and compare up to
16 different solvents at one time. Sixteen 40mm, four
87mm, or one 170mm chromatograms can be run on a
single, standard-size 20 x 20cm TLC plate. And without
prescoring or channeling the adsorbent surface.

The circular chromatographic method results in ex-
tremely high resolution of sample components—in a
short developmental distance and time, due to progres-
sive narrowing of the component bands and suppression
of tailing—even for components whose R¢ values are
fairly close together and can’t quite be resolved by linear
development.

Consider this, too. Each chromatogram is developed
from a separate solvent source, within its own “S”-type
chamber cell. Since you use the exact amount of solvent
needed for each run—as little as 0.3 ml (depending on

15 APRIL 1977

chromatogram size) — you save on solvent costs. And, 16
different solvents can be run simultaneously on only a
small corner of your crowded bench. Ask your laboratory
supply distributor, or send for more detailed information.

SCHLEICHER & SCHUELL

Keene, New Hampshire 03431
Schleicher & Schuell GmbH, D-3354, Dassel, West Germany

Schleicher & Schuell AG, 8714 Feldbach ZH, Switzerland

Schleicher & Schuell, Inc., Dept. S-u
Keene, NH 03431

[0 Please send SelectaSol Instructional Bulletin C-752.
[0 Please have a laboratory supply specialist contact me.

Name
Function
Institution/ Company
Address
City State Zip
My major field of interest is
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Immunobead Reagents

The superior solid phase antibodies
forimmunoassay and B cell labeling

Bio-Rad’s easy-to-use Immuno-
bead reagents offer the re-
searcher two unique advantages
when used as replacements for
the soluble first or second anti-
bodies in immunoassay systems:
Superior solution handling char-
acteristics. Immunobeads remain
suspended for at least 2 hours
after mixing. It's a simple matter
to pipet them with micro or ma-
cro pipettes.

Simple free-from-bound separa-
tions. Centrifuge at 1000 x g for
only five minutes and you get a
good, clean separation. The end
result: more accurate and repro-
ducible assays.

What are Immunobead reagents?
Micron-sized, hydrophilic parti-
cles with covalently-bound, high-
ly purified antibodies which
provide unsurpassed free-from-
bound separations. Bio-Rad of-
fers Immunobead reagents in a
variety of first antibodies plus one
highly versatile second antibody,
goat anti-rabbit IgG (heavy and
light chains).

Versatile
second antibody

The Immunobead solid phase
second antibody, goat anti-rabbit
IgG, will attach quantitatively to
any rabbit antibody. That makes
it a universal anti-rabbit second
antibody — with the handling
characteristics of a homogenous
solution. Just substitute our Im-
munobead second antibody
(GARDb-1) for the goat anti-rab-
bit IgG you're now using —and
you have all the advantages of
solid phase.

Solid phase
saves time

Most double antibody techniques
require incubations of from 12 to
48 hours. However, because of the
superior solution handling char-
acteristics of the Immunobead
second antibody, equilibrium is
reached in only 1 to 2 hours. Not
only will you save considerable
time by using the lmmLinobead

second antibody, you'll also see
increased accuracy and repro-
ducibility. The high affinity and
binding capacity of Bio-Rad’s
solid phase second antibody pro-
vide unsurpassed free-from-
bound separations.

B cell
labeling

The use of Immunobead rea-
gents for the assay of B cells in
blood lymphocytes has been re-
ported.1,2 Bio-Rad is the first to
introduce an economical kit
composed of four Immunobead
reagents — RAH-3, rabbit anti-
human IgG, specific for y chains;

- RAH-13, rabbit anti-human co-

lostrum IgA, specific forachains;
RAH-21, rabbit anti-human IgM,
specific for u chains; and tri-
valent RAH-31, which recognizes
IgG, IgA, and IgM. Each of these
reagents may be purchased sep-
arately, although the complete
kit for $75 is the most economi-
cal choice. Each of the four 20
mg vials may be sufficient for up
to 200 tests.

B cell marking
using Immunobeads

Peripheral blood cells, separated
on a Hypaque-Ficoll gradient,
undergo a 30-minute incubation
with 0.15 ml of the appropriate
(specific) Immunobead reagent.
As the illustrations show, B cell
rosettes are clearly visualized
under phase microscopy.

References

1. Amman, A. J., Borg, D. and Wara,
D. W., submitted for publication.

2. Chao, W. T. and Yokoyama, M. M,,
in press, Clin. Chim. Acta.

Note: The Immunobead products de-
scribed here are intended for research
use.

More information

Bulletin 1045 gives more details
on Immunobead reagents and
their applications. For your copy,
call, write or circle the reader
service number below.

oy LB D Laborarories

2200 Wright Avenue, Richmond, CA
94804 Phone (415) 234-4130

Also in: Rockville Centre, N.Y.;
Mississauga, Ontario; London;
Milan; Munich; Sao Paulo.
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Trace quality.

GOULD/Brush Recorders
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egardless of pen velocity.

The exclusive GOULD pressur-
ized fluid writing system assures
you constant width traces
regardless of pen velocity. The
ink is injected into the paper and
is wiped dry instantly by the high
pen pressure seal. In combination

with GOULD low cost chart
paper, your traces are permanent.
They won’t fade or deteriorate
as do other writing methods.

An event that may only occur
once demands the highest trace
quality you can buy ... GOULD.

For brochure, call Gould toll-free at (800) 325-6400, Ext. 77.

In Missouri: (800) 342-6600
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For more information write Gould
Inc., Instrument Systems Division,
3631 Perkins Ave., Cleveland,
Ohio 44114. Or Gould Allco S.A,,
57 rue St. Sauveur, 91160
Ballainvilliers, France.

=2 GOULD

The product develooment company
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MISSED THE MEETING?

Try our instant replay!

If you couldn’t make it to the 1977 AAAS Annual Meeting in Denver, we've arranged
to bring the meeting to you. This year, like last year, we've taped some sessions (both
presentations and question-and-answer sessions) so you won't miss much.

These high quality tapes are on handy cassettes—useful for classroom, library, or

personal use—and at a reasonable price.

We can't list all the audiotape titles on one page, but the sampling below will give some

idea of the diversity of topics available.

General Interest

The Frontiers of the Natural Sciences (77T-333)
The Right to Die (77T7-341)

Physical and Mathematical Sciences

The New Solar Physics (77T-303)

The Promise of High Energy Physics (77T-296)
Energy

Wind-Energy Conversion Systems (77T-312)
Renewable Energy Resources and Rural Life

in the Developing World (77T-323)

Resource Policy

Energy from the Rockies: Fueling the Nation or
Fouling the States? (77T-321)

Biological Science

Physiological Reactions in Plants Initiated by
Environmental Stress (77T-304)

Agriculture and Ecology

Biology and Agriculture in the People’s Republic
of China (77T-301)

Environment

How Well Are We Equipped to Cope With Environ-
mental Problems? (77T7-299)

The Measurement of Air Pollution (77T-322)
Arid Lands

American Droughts (77T-294)

Behavioral Science

Families Across the Life Cycle: Issues and Per-
spectives (77T-331)

Individual Differences, Cognition, and Learning
(77T-307)

Violence at Home and at School (77T-343)
Medicine and Health

Scientific Information and Public Policy:
Regulating the Use of Psychotropic Drugs
(77T-332)

Anthropology

An Account of theVisual Mode: Man versus Ape
(77T-298)

Frontiers of Folklore (77T-337)

Technological Implications

Beyond Gutenberg: Communication Without
Paper? (777-317)

Political and Social Aspects of Remote Sensing
from Space (77T-348)

Economic and Social Sciences

National and International Cooperation: The
Institutional Limits to Growth (77T-308)
Science and Public Policy

Emerging National and International Policy on
Information (77T7-309)

History and Philosophy of Science
Contemporary Religious Movements in America:
Religious Minoritiesin a Secular Society (77T-305)

For a complete list of both 1976 and 1977 Annual Meet-
ing tapes, with prices and ordering information, send this
coupon to: AAAS Cassettes, c/o CEBAR Productions,
2550 Green Bay Road, Evanston, Illinois 60201.

Name ,,_

Institution S

Address _ B

City _
State/Zip .
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2 Q;Have vou checked...
| ;TIAAs new life insurance rates?

3 5The tradltlonal"best buy”inlife insurance is now even better, and you'lk
- ,*fbestar‘t!ed 10 find howittle it costs to own all the family protection
. you need To illustrate,

) iﬂ_a‘,tj any issue age below 35 for men and 40 for women, a
- $50,000 TIAA policy now costs less than $100; and $100,000
policies are under $180.

These are yearly neticosts after current®
‘dividends (divideridsinot guarantéed)
tfor poligies issued'on the popular
20%¥ear DegreasingTerm plan. For
" exact information on this plan and
what $50,000 or $100,000 immediate,
coverage would cost at your age, ’

" Either telephone collect. "

the TIAA LIEE INSURANCE ADVISORY '
ENTER at (212) 490-9000
nd ask for an Insurance Counselor:

* ‘or send this coupon...
to receive information by mail.

Imeither case theréare no strings attachefdand no one
will call on you.

Life Insurance Advisory Center
TEACHERS INSURANCE & ANNUITY ASSOC.
730 Third Avenue, New York, NY 10017

Without obligating me in any way, please send full
information on TIAA's new rates, including personal

illustrations of TIAA policies issued at my age. ;
1/477

Name and Title Date of Birth
Address
City, State, Zip

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

Eligibility for TIAA life insurance is extended to persons employed by
colleges, universities, private schools, and certain other nonprofit
educational or scientific institutions.

ghEF e College Worlds hsurance Cormpany-
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PDP-11/60.

A mid-range mini

Introducing the PDP-11/60.
The first mid-range minicom-
puter that puts it all together.
State-of-the-art technology. And
some of the industry’s most
advanced reliability features. So
you get a fast, powerful system
that’s able to stay up longer —and
stay down shorter — than any-
thing else in its class.

Talk about a winning combi-
nation, the PDP-11/60 offers you
full PDP-11 compatibility. Plus
high performance features like
integral floating point instructions
thatlet you run FORTRAN-IV
Plus. A bipolar cache memory
producing an effective cycle time
of 532 nsec. A user control store so

PDP-11/60 features:

* Cache memory

¢ User microprogramming
capability

* High-speed floating point
processor

* MOS or core memory

* 400+ basic instructions
(including integral floating
point instructions)

* Diagnostic control store

* Parity on core and error
correction code on MOS

* Battery back-up on MOS
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you can do your own microEro-
gramming. An optional high-
speed floating point processor
with 3.7 usec double precision
multiply. And the PDP-11 stand-
ard 400+ instruction set for pro-
gramming flexibility.

Besides these key perform-
ance features, the PDP-11/60
offers total reliability. In fact, it's
been designed from the ground
up not to go down. With a com-
pletely new cabinet that provides
easier maintenance. Better cool-
ing. Reduced vibration. And
lower electrical (and noise) inter-
ference.

The PDP-11/60 has an
optional diagnostic control store
thatlets you check things outin

with power and speed
that won't quit.

ey

seconds. What's more, itlets you
troubleshoot down to the CPU
board level. So you can get back
up again. Fast.

If you're looking for both
power and reliability, get the mid-
range system that tops the league.
Digital’s PDP-11/60.

For more information, write
for our PDP-11/60 brochure.
Digital Equipment Corporation,
Communication Services Depart-
ment, Maynard, MA 01754.
European headquarters:

81 route del’Aire, 1211 Geneva 26.
In Canada: Digital Equipment of
Canada, Ltd.
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¥ fissue fo
homogenate
in 30
seconds!

For homogenization, disper-
sion, defibration and
emulsification, nothing
: works quite like a Poly-
o tron. Utilizing the Willems
l/ ““High Frequency Principle",
the Polytron combines ultra-
sonic energy with mechanical
shearing action to homogenize
virtually any type of tissue . . .
small organs, soft bones, muscle,
cartilage, even an entire mouse.
Because of its unique shear-
ing effect, the Polytron outperforms
any blender, mixer or similar homogenizer,
and requires only 30-60 seconds to do
what other instruments do in 15 minutes or
more. This rapid action is an important advan-
tage when working with heat-sensitive
biological materials.

The Polytron system offers a wide
selection of models, generators and speeds to
provide ideal conditions for homogenization as
dictated by type of material, experimental
conditions and desired end result. For an
informative brochure, write: Polytron Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy
Boulevard, Rexdale (Toronto), Ont.

Brinkmann
Polytron’
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LETTERS
Environmental Task Force Report

Luther Carter’s article (News and
Comment, 25 Feb., p. 764), concerning
the Rockefeller Brothers Fund task force
report ‘‘The Unfinished Agenda’ may
have left an erroneous impression as to
the ascribed responsibility for the con-
tent and conclusions contained therein.
The individuals on the task force were
not representing their organizations, on-
ly themselves. It was made perfectly
clear from the beginning that any attempt
to have organizational approval of such
a broad range of environmental issues
would be an impossible task.

Also, the conclusions reached were
adopted by consensus and did not re-
quire unanimity of opinion. I personally
did not agree with at least one of the con-
clusions, namely, that atomic power
should be phased out over the next 10
years. I am not ready to concede that
atomic power should be eliminated at the
present time as one of our energy op-
tions. The best scientists in this field
agree we have at least two very serious
problems—how to satisfactorily dispose
of radioactive wastes and the security
and proliferation implications of a pluto-
nium society. If these problems can be
solved, it would be in the pational inter-
est to take another look at whether the
nuclear option of meeting some of our
energy needs would be better than burn-
ing an equivalent amount of coal in our
effort to meet both energy production
and environmental goals.

THoMAs L. KIMBALL
National Wildlife Federation, 1412 16th
Street, NW, Washington, D.C. 20036

Antagonisms and Controversies

In the third of the series of articles on
multiple sclerosis (Research News, 11
Mar., p. 969), Thomas H. Maugh does a
disservice in bringing out the personality
conflicts between some individuals in
basic protein research. His unfortunate
remarks pointing out the antagonisms and
controversies in the field do nothing to
illuminate the problem and even detract
from the scientific value of the article.
Every field has its rivals, and the publica-
tion of such unattractive sidelights can
only add to the bad press the scientific
community is already receiving.

MARION E. SMITH
Neurological Unit,
Veterans Administration Hospital,
Palo Alto, California 94304
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Energy Analysis

As an energy analyst, I welcome any
attempt by an economist to bridge the gap
between us and would agree with Huett-
ner (9 Apr. 1976, p. 101) that energy anal-
ysis is plagued by many of the problems
that confront economists. One of these is
the great difficulty each profession has in
understanding the other’s methods.
Huettner does not, for example, differen-
tiate between energy analysis and net en-
ergy analysis, and thereby he leads him-
self into some awkward corners. Net en-
ergy analysis does not use ‘‘net energy
accounting to value inputs and outputs’’;
it uses gross energy accounting. Nor does
Huettner distinguish between the two
quite distinct schools of energy analysis:
that of Odum, to which Gilliland (/) ap-
pears to be an adherent, and that which,
broadly speaking, supports the conven-
tions from the workshop on energy analy-
sis methodology convened by the Inter-
national Federation of Institutes for Ad-
vanced Study (IFIAS) in Sweden in 1974
(2). The former school places an energy
value on the sun and on labor. The latter
group regards the sun as a free good and
argues that, since the objective of the
economy is to furnish people with their
needs, to count the energy for life support
of labor is to double-count. This group
treats energy analysis as the ‘‘determina-
tion of the energy [resource] sequestered
in the process of making a good or service
within the framework of an agreed set of
conventions’’ (2), for example, establish-
ing the amount of energy resource or re-
sources that had to be extracted from the
earth in order to deliver one can of beer to
Huettner’s house on 9 April 1976. The an-
swer is specific with respect to tech-
nology, location, and time. The IFIAS
workshop method enables numbers to be
compared, no more. If I inform an expec-
tant world that the energy resource re-
quirement of single cell protein made in
Japan in 1973 is 187 megajoules per kilo-
gram, assuming the use of a particular
technology and energy substrate, I can
hardly expect resounding cheers. The
number by itself is of little value, no more
than if I had informed someone who had
no knowledge of the rate of exchange be-
tween the yen and the dollar that its cost
in Japan was 2300 yen per kilogram. The
point is that we do not yet completely un-
derstand the relation between money (a
market measure of all resources) and en-
ergy. Energy analysis has made some
progress, which can be identified by com-
ments on Huettner’s article.

First I take exception to the article’s
title, ‘‘Net energy analysis: An economic
assessment.”’ One cannot make an eco-
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nomic assessment of energy analysis,
which is a method of study not an input,
any more than one can make an energy
analysis of economics. But, as Huettner
notes, one can compare the conclusions
reached by both. Take the case of shale: a
1972 report by the National Petroleum
Council (3) concluded that shale would be
economically viable when the price of
crude oil reached $6 per barrel. Since
then, the price of crude oil has doubled,
and shale is still not ‘‘economic.”” Even
the most neutral observer would prob-
ably conclude that something was lacking
in the methods of economic analysis
used. Huettner has alluded to these lacks
when he comments, ‘‘economists have
generally made various adjustments to
market values and even estimated market
values when no markets exist.”” An ener-
gy. analyst offers a more precise alterna-
tive. He would compare the net energy of
refined oil from crude and shale and con-
clude that in a free market shale oil would
never be economic until oil from crude
rises to a gross energy requirement per
barrel close to that of shale oil. Such an
event may be 30 or more years away. Of
course, the government may distort the
market by taxes and subsidies and make
the production of oil from shale a worth-
while activity in the national interest, but
that is the politics of energy indepen-
dence.

Huettner asserts that energy analysts
argue that energy requirements remain
fixed, and quite rightly scorns this. In
fact, what energy analysts argue is that,
given the extent of the data base, knowl-
edge of technology, and the ineluctable
fact that any transitioh requires a mini-
mum energy requirement dictated by the
laws of thermodynamics, one can more
precisely estimate the future energy re-
quirement to manufacture a good than
one can estimate its future price. Price
estimation is bedeviled by the uncertainty
of what discount rate to apply and how to
forecast inflation.

Huettner at one point postulates a pa-
rameter o;, the ‘‘competitive, market-de-
termined Kkilocalories of energy used di-
rectly and indirectly to produce one unit
of inputi.’’ I cannot recall a single case of
the market determining the energy in-
puts. These inputs are a reasonably close
function of the technology of production
and location of plant. Although Huettner
goes on to argue that his analysis proves
that energy analysts are embracing an en-
ergy theory of value, outside the Odum
school I know of no one who does so.
Perhaps this lopsided view of energy
analysis accounts for his conviction
that energy content pricing is a logical
consequence of energy analysis. The

NEW
required
reading

from Waters — the Liquid
Chromatography People

New Analysis of
Pharmaceutical Products

This new 20-pg. refer-
ence describes rapid
and economical assay
and quantitation
methods for a wide
range of drug products.
Described are LC sep-
arations of cough prep-
arations, antibiotics,
vitamins, and tran-
quilizers, as well as various specialized LC
techniques.

Circle No. 246 on Readers’ Service Card
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Paired-lon Chromatography

This new 16-pg. bro-
chure describes the
| technique of Paired-lon
Chromatography, an al-
ternative to ion ex-
change. PIC™ allows
simultaneous analysis
of acids, bases, and
neutral compounds.

Circle No. 247 on Readers’ Service Card

New Detectors Brochure

Considerations for the
choice of a LC detec-
tion system for specific
applications are dis-
cussed in detail. The
capabilities of the
Model 440 UV/Visible
Absorbance Detector
" and 400 Series Differ-
e * ential Refractometers
are discussed in relation to specific applica-
tions.
Circle No. 248 on Readers’ Service Card

free rom

% ASSOCIATES
201 Maple Street, Milford, Ma 01757
Telephone (617) 478-2000
The Liquid Chromatography People
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PHYWE ICP 21

The first model of a new series of pulse-cytophotometers

We are offering you an entirely new line of pulse-cyto-
photometers representing our 9 years experience in flow-
through-cytophotometry.

Ultra high resolution by using brilliant optical systems and
a new sheath-flow measuring chamber. Variation
coefficients less than 2 %! Operates with a normal high
pressure mercury lamp.

Detector-system ICP 21

— Complete detector system

— New sheath-flow measur-
ing chamber

— Ultra high resolution

— Prepared for measuring
4 parameters

— Sets of optical filters are
available

— Module system

— Possibilities of additional
equipment

— Simple operation
Instruction time for a nor-
mal technician less than
30 minutes

— Price of 1-Parameter detec-
tor-system less than

New sheath-flow measuring chamber
Front lense of Objective

Sample inlet

16.000 $
1000 DNA histogram
[ [ | icP 21
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4C  Channel-Number
(rel. fluorescence intensity
rel. DNA/cell)

* Development W. Goehde
World wide patents

PHYWE AG - D-3400 Géttingen
W.-Germany - POB 665

Circle No. 253 on Readers’ Service Card
260

(for immunoassay)

Aldosterone Estrogen (E1/E2)

Angiotensin | Human Chorionic
Angiotensin Il Somatomammotrophin
Cortisol Human Growth Hormone

Deoxycorticosterone Insulin
Diphenylhydantoin  Progesterone
Estradiol Prostaglandin F2a
Estriol Testosterone

Specific lot data, uses, characteristics, bibliography, and

storage information included in our technical folder—
yours for the asking.

New England Nuclear

North Billerica, Mass. 01862
Order Entry: 617-482-9595
RIA Technical Service: 617-667-2743

NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
Circle No. 173 on Readers’ Service Card

ARID LANDS Publications of
The University of Arizona
Office of Arid Lands Studies
(OALS)

DESERTIFICATION: A World Bibliography. 1976. 644
p. 1756 citations. $21.00 ($25 for foreign orders
shipped air parcel post)

WEST AFRICA CONFERENCE: Natural Resources
Development in the Arid Countries of West Africa.
1976. 314 p. $10.00

GEOTHERMAL TECHNOECOSYSTEMS AND WATER
CYCLES IN ARID LANDS. Includes 300-item com-
puterized bibliography w/abstracts. 1976. 202 p.
$10.00

GUAYULE: A Rubber-Producing Shrub for Arid and
Semiarid Regions. Historical Review and Bibliog-
raphy. 1975. 267 p. $10.00

Send orders and
requests for complete list of publications or details
about our Arid Lands Information System to OALS,
845 N. Park Ave., Tucson, Arizona 85719. Telephone:
(602)884-1955
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TLIEF gives
separations of
outstanding
resolution.

With a
Desaga/Brinkmann
Double Chamber,
they're even

more
distinct.

Thin Layer Isoelectric Focusing
(TLIEF) is a new separation technique
offering numerous advantages over
conventional isoelectric focusing.
These include simultaneous
separation of multiple samples with
outstanding resolution, accurate and
simpie pH determinations, and
distinct evaluation by paper print
technique.

Using a Desaga/Brinkmann TLE
Double Chamber offers the added
advantage that plates as large as
20x40cm can be utilized, and separa-
tions can be run in the 20cm or 40cm
direction. (The longer length permits
separations even more distinct!) The
Chamber also accepts two plates
20x20cm, four plates 20x10cm, and up
to eight plates 20x5cm. Multiple
separations may be run simultaneously
using various carrier materials and/or
buffer systems.

The unique Desaga Chamber
comes with plastic insulated aluminum
cooling block, four independent,
removable electrode troughs with
platinum electrodes, gas-purging port,
and a transparent cover equipped with
four safety switches. (Use of a fully-
stabilized power supply is recom-
mended). For informative literature,
write: Desaga Division, Brinkmann
Instruments, Cantiague Road,
Westbury, N.Y. 11590.

B Desaga/
Brinkmann
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Energy analysts are currently using a
variety of concepts to assess energy
problems and rank alternatives. These
concepts include techniques which might
be loosely labeled as net energy analysis,
gross energy analysis, entropy analysis,
and even economic analysis. While there
are various gradations within each of
these categories, it is clear that a funda-
mental conceptual difference exists be-
tween analysts using economic mea-
sures, such as market prices, to value in-
puts and outputs, and analysts using
physical measures, such as energy con-
tent. While it is clear from the comments
of Odum and Slesser that their energy
analyses differ, my concern is not with
their differences but with their similar-
ities.

My point continues to be that energy
analysts employing economic principles
will generally reach different conclusions
from energy analysts using noneconomic
principles and that these differences will
remain even if all markets are free or
perfect. Claims that one method cuts
through confusion or forecasts impend-
ing change faster or has more normative
content could probably not be proved by
proponents of any method, since every
discipline is rife with examples of poor
research to be exploited by the opposi-
tion.

Under these conditions, I believe it
makes more sense to examine the basic
assumptions and logic of a discipline in
an effort to determine where it will take
us if we let it guide our decisions. It is on
this basis that I argue that energy analy-
sis guided by noneconomic principles
constitutes an energy theory of value.
While there is general agreement that the
Odum ‘‘school’’ embraces an energy
theory of value, Slesser maintains that
his ““school’’ does not. Yet if one ‘‘val-
ues’’ inputs and outputs in energy terms,
ranks or compares alternatives in energy
terms, and then acts on this information,
I believe that an old adage applies,
‘“When in Italy, all roads lead to Rome.”’

But what is wrong with units of energy
and right with dollars? Isn’t it true that
one can select any good or product in the
economy as the numeraire? Couldn’t the
government issue homogeneous, 1-Btu
lumps of coal with George Washington’s
picture on them instead of printing dollar
bills? Wouldn’t all inputs and outputs
then be valued in Btu’s and wouldn’t pro-
fit or welfare maximization be the same
as energy maximization—an energy
theory of value? How can the answers to
these questions be yes except for the
last one?

The question is really one of what or
how one determines value. If the energy

content of a good is 3 Btu’s, would it al-
ways trade for three lumps of coal or
even tend toward a value of three lumps
of coal? Would there be coal inflation
and what is the appropriate discount rate
in terms of Btu’s? Would supply and de-
mand forces determine values or would
energy content? Would confusion end,
impending change be forecasted faster,
and normative content be increased?
DAvID A. HUETTNER
Department of Economics,
University of Oklahoma,
Norman 73019

Origin of Roman ‘‘Royal Purple’’

I found George D. Ruggieri’s article
“‘Drugs from the sea’’ (29 Oct. 1976, p.
491) most interesting, especially since I
have been working with one drug he men-
tions (tetrodotoxin) for the past 2 years.
However, I believe he errs when he states
that *“. . . Roman ladies . . . bedecked
themselves in beautiful gowns dyed
purple with a seaweed extract. . . .”” The
famous ‘‘royal purple”’ of classical times
was actually isolated from mollusks (Pur-
pura and Murex). Had the Roman ladies
known explicitly of its origins and manu-
facture, they would probably have been
repelled even more than by the seaweed.
It has been suggested (/) that the unen-
viable reputation that the streets of Tyre
possessed for being foul-smelling may
have come from the decomposing bodies
of the mollusks used in the preparation of
royal purple.

JaMEs E. HUHEEY
Department of Chemistry,
University of Maryland,
College Park 20742

Reference

1. C. Singer, E. J. Holmyard, A. R. Hall, Eds., A
History of Technology (Oxford Univ. Press, New
York, 1954), vol. 1, pp. 247-248.

There is certainly no doubt that the
‘‘royal purple”’ of classical times was of
molluscan origin. The original reference,
‘‘as wool dyed in seaweed pleases one
almost as much as purple’” (‘‘ut lana
tincta fuco citra purpuras placet™), is
from Pliny the Elder’s Natural History.
I’m convinced from the above quote that
Pliny, too, was aware of ‘‘royal purple”’
(from Mollusca). But as I indicated else-
where in my article, some of Pliny’s re-
marks were often fanciful and this per-

- haps may be another example.

GEORGE D. RUGGIERI
New York Aquarium and Osborn

Laboratories of Marine Sciences,
Brooklyn, New York 11224
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Will sex be out by 2001 A.D.? Playing with fire. Blackberry & apple—same branch?

Ourreadership
IS international

..Our coverage universal

New Scientist is unique, combining the immediacy of a
newspaper with the authority of a learned journal. An
international news magazine of science, technology, and
medicine, we range from recombinant DNA to radio
astronomy, from the politics of science to the psychology
of scientists. A hybrid publication, renowned for cross
fertilising information and ideas between the specialties,
and between scientists and non-scientists. Twenty years
after its first appearance, New Scientist has grown into a
dependable and lively forum for news and opinion. An
essential weekly experience for over half a million readers.

But little known outside of Britain. Now we plan to
change that. Why not try New Scientist, for news and
informed comment on the science scene worldwide, for
gossip — and for sheer entertainment too? And only a
dollaraweek....

Fill in this subscription order form today, and send to:
New Science Publications, IPC Magazines Ltd., 205 East
42 Street, New York NY 10017.

e - - - - - 7
SUBSCRIPTION ORDER FORM 1 |
To: New Science Publications, IPC Magazines Ltd., 205 East
42 Street, New York NY 10017. Please enter my subscription for |
[ 1 year noindex $49.50 [J 1 year with index $52.50
| enclose payment with order. Cheques/Postal Orders made payable |
to New Scientist |

(BLOCK LETTERS PLEASE)
Address

|
| Name

IPC Magazines Ltd. (Cc y i d in England.) Regd. No. 53626. Registered
Office: King’s Reach Tower, Stamford Street, London, SE1 9LS, England. .

newscientist
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There's at least one thing
you can afford
that’s the very best on earth.

American telephone service is
the best in the world. Yet it’s well
within the reach of virtually every
American.

This didn’t happen by accident.

Both the quality and economy
of your telephone service benefit
greatly from technological innova-
tions Bell Laboratories and Western
Electric produce for the Bell System.

Money Well Spent...

Genuine innovation doesn’t
come cheap.

But the money Western Electric
spends on research and develop-
ment at Bell Labs produces a lot of
innovation.

About 40% of what Western
Electric makes today didn't exist
in 1972.

That’s triple the amount of
innovation of industry in general.

264

Though such innovation costs
alot, it saves you money.

...Saves You Money.

Take long distance calling, for
example. It’s one of the few things
that costs little more today than
25 years ago. That’s because tech-
nological improvements have helped
hold costs down.

For example, we have increased
the capacity of coaxial cable systems
from 600 simultaneous conversa-
tions in 1941 to 132,000 today.

We've increased sevenfold
the capacity of our major microwave
transmission system.

And our largest electronic
switching system can handle four
times the capacity of the pre-
vious system.

Innovations like these
involve answering engineer-

ing and manufacturing questions at
the forefront of technology.

Without the intimate flow of
information that exists between Bell
Labs and Western Electric, many of
our innovations would have been
much longer in coming.

Some might not have come at all.

A Complex Future.

Many future innovations will be
even more complex, requiring even
closer interaction.

As part of the Bell System,
Western Electric and Bell Labs will
continue to put technology to work
for you.

So even if you can't afford the
best of everything, you’ll still

be able to afford the

best of something:

The best telephone service
on earth.

Bell Laboratories/Western Electric
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The Denver Meeting: Afterthoughts

With the Proceedings Issue of Science, the recent Annual Meeting in Den-
ver belongs to the history of the AAAS. At all such meetings, the symposium
arrangers and participants, together with the local hosts, control the indices
of satisfaction. Judging from the feedback, the Denver meeting seems to have
been a thoroughly enjoyable affair, touched in no small degree by the warmth
and friendliness of the community. To Maurice Mitchell and John McKinney,
who chaired the local committee, and to their volunteer associates the AAAS
owes much. As for the symposium arrangers and panelists, on whom the
substantive burden of the meeting fell, any expression of thanks falls short of
adequacy.

The predicament of Arthur Herschman, who must plan each annual meet-
ing, is awesome. He must make hard choices if the meeting is to be represen-
tative of the range and diversity of contemporary science and technology,
reflect a sensible balance of subjects and treatment, and convince members
that they should attend. Somehow, justice is done and not too many friends
alienated, and the suspicion here is that Herschman has found a way to clone
Monte Carlo methods with psychology.

The function of an annual meeting is not to be taken for granted. In the case
of the AAAS meeting, it has evolved as a process of interdisciplinary commu-
nication in science and technology and an instrument for public understand-
ing. But this focus on the horizontal axis can be carried too far, at the expense
of straightforward discussion of main directions in scientific discovery. In
future meetings, this degree of tilt will be more carefully calibrated.

What might have been just a pleasant and useful week in Denver turned
into something else at the midweek meeting of the AAAS Council. A classic
AAAS family fight erupted when it was discovered that a controversial psy-
chologist had been recommended for election as a Fellow. What needs to be
said, and said firmly, is that scientific disputes are best handled through
remedies that exist within the appropriate professional society, rather than
by turning the AAAS Council into an inexpert jury. It must be added that the
vote to accept one controversial scientist as a Fellow in no way places the
imprimatur of the AAAS on theories that many members find unacceptable.
Until now, the AAAS has had room for every shade and hue of opinion and
has not presumed to judge who is right or wrong. It should beware of moral
Jjudgments taken when tempers are hot: they are a smoking gun that science
does not need.

Aside from this, the Denver meeting met all expectations. More than 4000
attended, not counting throngs of Colorado citizens who came to the public
lectures. Once again, good preparatory work enabled many physically handi-
capped scientists to participate—a marked change for the better. Women
scientists and other minorities including Native Americans left their mark on
the meeting. Foreign scientists, young and old, contributed to the proceed-
ings generously, and prominent members of the house of science found time
to rap with high school students. The Southwestern and Rocky Mountain
Division added a fresh element to the meeting by sponsoring contributed
papers and poster sessions.

Time passes. This was the 143rd national meeting of the AAAS, and what
we saw was good. Now the work begins so that when we meet in Washington,
D.C., the tools of science and technology will fit the work of the nation. By
this time next year the Carter Administration will be more of a known quanti-
ty and its approaches to national and international initiatives in science,
technology, and human affairs should provide a bearing on future trends and
issues. If the Denver meeting shed light on **Science and Change: Hopes and
Dilemmas,’’ the Washington meeting can be a catalyst for decisions.

—WiLLiaM D. CAREY
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theory make criticism difficult. Advo-
cates claim applications to so many fields
that potential critics are overwhelmed.
And they say things such as, ‘“The method
has the potential for describing the evo-
lution of forms in all aspects of nature, and
hence it embodies a theory of great gener-
ality.”” People may be dubious of such
statements, but the audacity of the claims
tends to make them think that something
must be there. In truth, says Keller,
‘‘there have been zero concrete accom-
plishments.”’

The catastrophe theorists also hinder
their critics by the way they phrase their
claims, Sussmann points out. They deal
in “‘ifs,”” “‘coulds,”” and ‘‘maybes.”’ For
example, Zeeman writes that ‘‘catas-
trophe theory could thus provide a math-

.ematical language for the hitherto ‘in-
exact’ sciences.”” To counter this claim,
the critic must show that catastrophe the-
ory could not provide such a language—a
task that is extremely difficult, if not im-
possible. By such means, catastrophe
theorists put the burden of proof on their
critics.

Another difficulty in criticizing applica-
tions of catastrophe theory, according
to Sussmann, is the vagueness of the
theorems and proofs. When they do
not define terms, do not specifically
prove claims, and are unclear about
what they are actually doing, catastrophe
theorists set up a smoke screen. They can
later claim that their critics do not really
understand their work.

Guckenheimer fears that the current
criticism of catastrophe theory models
may force mathematicians to divide into
camps and may result in a loss of the con-
tent and insight that might be gained from
the mathematics behind catastrophe the-
ory. He says that ‘“There is a real possi-
bility that catastrophe theory will blos-
som into a discipline unto itself under
Zeeman'’s charismatic leadership. Every
imagined discontinuity will be fit by a
cusp surface with the proper slapdash ad
hoc assumptions. If this happens, the im-
portant features of catastrophe theory
may well get lost.”’

Keller has a somewhat different opin-
ion of the possible effects of the current
criticism. He feels that Sussmann is doing
a service to society by pointing out the
problems with these models since ‘‘over-
blown claims about the possibility of
doing something with mathematics have a
whiplash effect. Afterwards people think
mathematics cannot be usefully ap-
plied.”” Although it is too late to nip the
claims for catastrophe theory in the bud,
Keller and others hope that the catas-
trophe theory craze will now began to
wane.—GINA BARI KOLATA
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