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Announcing the Beckman J2-21...
a centrifuge you'll love.

The J2-21 is an exciting new high-speed
centrifuge. It keeps the components that
made the 21,000-rpm J-21C so reliable —and
adds proven features from other Beckman
centrifuges. The result: by far the finest
high-speed centrifuge ever built.

The J2-21 features: a fast-accelerating,
high-torque drive; variable power-braking
system; superior sound suppression; easy
temperature setting; new, automatic vacuum
system; rotor imbalance detector; easy-
opening counterbalanced door; compact
cabinet; built-in speed calibration; 2°

to 40°C operation; electronic door interlock;
and it is UL listed and CSA approved.

There are eleven J2-21 rotors to choose
from, including the new JA-17 which spins
fourteen 50-ml tubes, and the new JA-20.1
which spins thirty-two 15-ml tubes.

The J2-21: it gives you reliability, quiet
efficiency unmatched by any other centri-
fuge, and it’s backed by Beckman sales and
service—worldwide.

Send for brochure SB-366 to Beckman
Instruments, Inc., Spinco Division, 1117
California Ave., Palo Alto, CA 94304.

BECKMAN’
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For 3500 years all the glass
made by man was “soft.” Then.
in 1915, Corning originated
the hard. borosilicate glass
used in PYREX" ware for home
and lab.
Corning also originated the i o B 2icnor i cormine
LIFETIME RED" that enhances j capaniics o very | A .
readability, class A precision ety SECoal | e
borosilicate flasks. and PYREX e o 2t business. [ S bother.

$a1 I ever settle for i i S | his special
low actinic flasks. o vaine (A o i

from Comning.

Froo Cataiog, If yo
don't own the §2nd '\

s | CORNING
. m[ﬂ::‘:ﬁﬁ&féﬂ‘g’x‘: 14830 ﬁ

ONLY FROM CORNING

Circle No. 127 on Readers’ Service Card




ISSN 0036-8075
22 September 1978

Volume 201, No. 4361

LETTERS Lovinson Energy Costs: A. B. Lovins; Light on the Shroud?: R. A. Gorkin;
Solar Energy: Ignored Predictions: B. L. Welch; The Need for
Materials: R. C. Wingerson . . . . . . . . ... ... ... ... ....... 1077

EDITORIAL Engineering Technology: New International Role: L. L. Barrell and K. N. Rao . . . 1083

ARTICLES Complex Iron Smelting and Prehistoric Culture in Tanzania:

P.SchmidtandD. H. Avery . . . . . . . . . . .. . .. ... ... ... 1085

Genetic Improvement of Wild Fish Populations: R. Moav, T. Brody,
G.Hulata . . . . . ... ... .. 1090

Research Involving Human Subjects: B. H. Gray, R. A. Cooke,

A.S. Tannenbaum . . . . . . . .. .. ... 1094
NEWS AND COMMENT  Technology Creep and the Arms Race: ICBM Problema Sleeper . . . . . . .. .. 1102
Defense Scientists Differ on Nuclear Stockpile Testing. . . . . . . ... ... ... 1105
California Court Is Forum for Latest Round in IQ Debate . . . . . . . . ... ... 1106
RESEARCH NEWS  Acoustic Microscopy: A New Window to the Worldof the Small . . . . . . . . .. 1110
Microelectronics: Defense Department Lookstothe 1980°s . . . . . . ... .. .. 1112

BOOK REVIEWS  Soviet Science, reviewed by J. Ziman; Cooperative Equilibria in Physical
Biochemistry, M. T. Record, Jr.; The Hypothalamus, R. E. Zigmond,
BooksReceived . . . . .. .. ... 1115

REPORTS Silicate Spherules from Deep-Sea Sediments: Confirmation of
Extraterrestrial Origin: R. Ganapathy, D. E. Brownlee, P. W. Hodge . . . . . . 1119




PRODUCTS AND
MATERIALS

Crystal Chemistry of Silicon-Oxygen Bonds at High Pressure: Implications
for the Earth’s Mantle Mineralogy: R. M. Hazen and L. W. Finger . . . . . . .

Localization of Inorganic Phosphate in the Pancreatic B Cell and Its

Loss on Glucose Stimulation: N. Freinkeletal. . . . . . . . ... .......

Mitochondrial Thyroid Hormone Receptor: Localization and Physiological

Significance: K. Sterlingetal. . . . . .. . . ... ... .. .. ... ...,

The Fanconi Syndrome in Basenji Dogs: A New Model for Renal Transport

Defects: K. C.Boveeetal.. . . . . . . . . . . . . . . . ...

Molecular Conformation of a Halogen-Free Thyroxine Analog: 4'-Methoxy-3,5,3'-

trimethyl-L-thyronine N-Acetyl Ethyl Ester: V.Cody . . . . . . . .. ... ..

Rod-Cone Dysplasia in Irish Setters: A Defect in Cyclic GMP Metabolism

in Visual Cells: G. Aguirreetal. . . . . . . .. ... ... ... ... .....

Abscisic Acid Induces Formation of Floating Leaves in the Heterophyllous

Aquatic Angiosperm Potamogeton nodosus: L. W.J. Anderson . . . . . . ..

Inhibition of Bone Formation During Space Flight: E. R. Morey and

D.J.Baylink . . . . . . .. . e e e e

Enhancement of Oncogenesis in C3H/10T1/2 Mouse Embryo Cell Cultures by

Saccharin: §. Mondal, D. W. Brankow, C. Heidelberger . . . . . . . .. ...

Secretion in Mast Cells Induced by Calcium Entrapped Within Phospholipid

Vesicles: T. C. Theoharides and W. W. Douglas. . . . . . . ... .. .. ...
Writing, Dictating, and Speaking Letters:J. D. Gould and S. J. Boies . . . . . . . .

Particle Capture by a Pacific Brittle Star: Experimental Test of the

Aerosol Suspension Feeding Model: M. LaBarbera . . . . . . . .. ... ...

Infantile Stimulation Induces Brain Lateralization in Rats:

V.H.Denenbergetal.. . . . . . . .. .. ... ... e

Technical Comments: Parthenogenetic Lizards: P. E. Vanzolini;J. W. Wright,

C.J.Cole;O0.Cuellar . . . . . . .. . . . e e

Fiber-Optic Illumination System; Blood Analyzer; Water Analyzer;
Electrocardiogram and Blood Pressure Simulator; Microprocessor-
Controlled Dispenser; Electron Microscope; Anaerobic Chamber;
Cabinets for Analysis of Fluorescence; Microscope Camera Attachment;

Literature . . . . . . . v v v i e e e e e e e e e e e e e e e e e e

COVER

Mah, Soviet Space Museum]

1122

1124

1126

1129

1131

1133

1135

1138

1141

1143
1145

1147

1150

1152

1156

Soviet spacecraft Cosmos 782, a sphere
8 feet in diameter with service and bat-
tery modules attached, was launched
25 November 1975 and was the first So-
viet spacecraft to contain U.S. experi-
ments. Flags of the seven countries
which participated in this mission
(United States, U.S.S.R., Czechoslo-
vakia, France, Hungary, Poland, and
Rumania) are displayed on top of the
spacecraft. The main objective of the
mission was to determine effects of
space flight on a variety of animals,
plants, and insects. See page 1138. [R.



The resolving power of electrofocusing
gives you more information because
you can separate — in a single run —
components which differ in pl by as little
as 0.0025 pH units. It is thus suitable for
differentiating closely related molecules
and is a rigid test of homogeneity for
preparation and analysis. This has
spurred the rapid growth of electrofo-
cusing as a major technique in biochem-
istry. To obtain all that electrofocusing
promises LKB offers its complete sys-
tem: Multiphor, for analytical and pre-
parative electrofocusing; LKB Power
Supply, with the constant-power output
essential for electrofocusing; Ampho-
line® carrier ampholytes and Ampho-
line® PAGplates — your standards for
electrofocusing. All supported by Appli-
cation Notes and Acta Ampholinae Lit-
erature Reference List.

LKB: the only complete source of experi-
ence, knowledge, and equipment for
electrofocusing.
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“Perhaps the most ingenious and
effective electrophoretic method
for separating proteins is electrofo-
cusing.” Lehninger, Biochemistry,
2nd. Ed., Worth, 1975.
Electrofocusing gives you fast, one-
step separation of multi-
protein mixtures.
.~ Superior resolution.
More information. A
few of the reasons why
electrofocusing 1s the
fastest—gromng tech-

S,
S »'-.“:b

— nique in protein separa-

tion. And why you should find out
more about electrofocusing and
what it can do for your separations.
The one to ask 1s the company
that started it all. The company
with the complete system for elec-
trofocusing. LKB. For our special
electrofocusing literature, please
contact your nearest LKB office.
LKB Instruments Inc., 12221
Parklawn Drive, Rockville, Md.
20852; (301) 881-2510;
Telex: 89-682.
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The Beckman gamma choice.
Big enough to let you be choosy.

Beckman now offers the research
and clinical laboratory a complete
choice of gamma-counting instru-
ments. Check the features below
to find the one instrument that can
most effectively satisfy your needs.

The low cost Gamma 4000 is a
high performance, bench-top unit
featuring ease of operation, 200 or
400 sample capacity, preset and
variable windows, and a choice of print-
out devices. The optional DP-5000
computer/printer provides on-line
data reduction capability — for
Radio-Immunoassay final answer
calculations.

The Gamma 7000 is micro-
processor controlled and offers high

CHMAN

performance features with push-
button simplicity. Permanently stored
counting programs eliminate all
knobs, manual controls and switches
to make operation fast, easy and
more reliable. Simply select the desired
program, load samples and depress
the AUTO pushbutton—a completely
simple and thorough approach to
counting.

The Gamma 8000 takes micro-
processor-control one step further
and allows the user to design special
counting programs, while main-
taining the simplicity of operation
unique to Beckman Instruments.

Finally, there’s the Gamma 9000
with the ultimate in data-handling

capability. Built right into the

9000 is a complete computer that both
controls the operation of the instru-
ment and takes your data through to
final answer.

Of course, if you're really
going to be choosy about your next
gamma instrument, you'll need
complete technical information. Why
not get it now?

Contact Scientific Instruments
Division, Beckman Instruments, Inc.,
P.O.Box C-19600, Irvine, CA 92713.

Innovation you can count on

Circle No. 44 on Readers’ Service Card

BECKMAN°



THE ENERGY GAME?!

We all have to play—
but can anyone win!?

The energy game is a highly competitive, very expensive gamble. Nature supplies the basic resources, but
technology determines their uses. Societies demand more and more; national economies may falter; govern-
ments may topple. Is there a technological fix?

ENERGY: Who is going to win the game?

No one can predict the outcome of the game, but two publications from AAAS can help you understand the
ground rules and introduce you to the players.

Energy: Use, Conservation and Supply

(Volume 11— 1978) (Volume |—1974)
An all-new Energy Compendium published by AAAS. Published in 1974, ENERGY-| gives the reader a historical
ENERGY-Il contains a completely new set of articles and general overview of our energy problem and ex-
dealing with energy conservation and public policy, our amines ways to conserve energy and use it more efficient-
remaining supply of fossil fuels, the possible transition to ly, not only in industry but on an individual level. The book
fission, fusion, and/or solar technologies, and an extensive examines the problems we face in supplying the energy
analysis of the present domestic and international energy- requirements for food production and reviews known
use patterns. Available now. energy sources in relation to current and future energy

“Retail price: needs. Available now.
$14.00 (casebound) *Retail price:
6.00 (paperbound) $10.00 (casebound)

3.50 (paperbound)
Special Combination Price for both
Energy Volume | & Volume Il
*Retail price:
$22.00 (casebound)
8.00 (paperbound)

OO0 eRre00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Since you, too, have to play . . . order your copies now and learn the rules.

Send your name, address, and list of titles to

AAAS

’ Department E-|
I515 Massachusetts Avenue, NW
Woashington, DC 20005

*AAAS members: Deduct |0% of retail price for each book or for set.
Remittance must accompany all orders under $10.00. Please allow 6-8 weeks for delivery.
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W
world’s most
advanced

LS instruments
tested with
these nuclear
supplies?

hyare the

The Beckman total nuclear
supply capability evolved along
with our LS counting instruments
to give us a constant source of

fully quality-controlled cocktails,
solubilizers and counting vials.

Today, the same supplies we
used in our own state-of-the-art
instrument R&D programs are
available to LS researchers
nationwide.

And whether or not you own
a Beckman Instrument you'll
benefit from optimized counting
efficiencies, superior reliability,
and the convenience of one expert
source for all your nuclear needs.

Right now, orders of
premixed cocktails, cocktail in-
gredients, and counting vials are
available with 24-hour response
times from a national network of

Circle No. 190 on Readers’ Service Card

shipping depots. And major cost
reduction programs have been
designed to meet the individual
requirements of research facilities
both small and large.

So contact your local
Beckman representative now and
ask about our special nuclear
supplies introductory programs.

Or contact Scientific
Instruments Division, Beckman
Instruments, Inc., P.O. Box
C-19600, Irvine, CA 92713.

Innovation you can count on.

BECKMAN-’



SECOND ANNUAL
BRISTOL-MYERS AWARD FOR
DISTINGUISHED ACHIEVEMENT
IN CANCER RESEARCH

AWARD: $25,000

DEADLINE FOR RECEIPT OF NOMINATIONS
December 31, 1978

ANNOUNCEMENT OF AWARD RECIPIENT
May, 1979

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.

SELECTION COMMITTEE

John E. Ultmann, M.D., Selection Committee Chairman
Director, Cancer Research Center, University of Chicago
Harris Busch, M.D., Ph.D.

Professor and Chairman, Department of Pharmacology
Baylor College of Medicine
Albert H. Owens, Jr., M.D.

Director, Oncology Center, The Johns Hopkins University
Saul A. Rosenberg, M.D.

Professor of Medicine and Radiology, and Chief, Division of Oncology
Stanford University School of Medicine
Alan C. Sartorelli, Ph.D.

Professor and Chairman, Department of Pharmacology
Yale University School of Medicine

Rules and official nomination forms are available from:
Secretary, Award Committee, 345 Park Avenue, Room 43-30,
New York, New York 10022.

o
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Whether you need
Mid-IR,
GC'IR!
LC-IR,
Near-IR or
Far-IR measurement capabilities

NICOLET COVERS THE FT-IRSPECTRUM
FROM 10cm1to 20,000 cm1.

SENSITIVITY — Variable mirror scan rates from 0.05 cm/sec to4 cm/
sec optimize the system for highest signal-to-noise ratio (sensitivity)
in a given measurement time.

RESOLUTION — Routinely achieves 0.06 cm-! resolution.

SUBTRACTION — Spectral stripping (subtraction) is easily used to
extract solvent or aqueous background features from spectra. In
many cases this allows the sample to be measured “‘in situ”’ without
chemical extraction.

PREPROGRAMMED EXPERIMENTS — A macro-programming
capability allows the user to easily design complicated experiments
which are then implemented by pushing one button. This automates
the experiment from sample insertion to automatic results plotting.

USING THE NICOLET 7199 FT-IR AS AN “INTELLIGENT DETECTOR”’

The Advantages of the
Nicolet CHEMIGRAM™

g:PL @ True ‘“‘on-the-fly”’ operation. m Automatic storage of
CHROMATOGRAPH  gamm spectra. m Real-time spectrally separated

chromatograms (CHEMIGRAMS). m Total history of
elution preserved. m High sensitivity. m Rapid
changeover from IR to GC-IR or LC-IR.

m Spectrometer and data system from one
il manufacturer.

(NICOLET

7199

e P VA W | U— .

SPECTROMETER) CHEMIGRAM ™ For more details refer to Coffey, P., Mattson, D. &
CHEMIGRAM .

Wright, J., ""A Programmable GC/FT-IR System,"

American Laboratory, May 1978 (in publication).

(Nicolet also offers field-proven, FT-IR data systems

with complete software packages to upgrade
W existing spectrometers.)

sP

ECTRA For more details o;{d’:; Hll:l]l.ET
world’s finest FT-
system please phone or - IHSTHUME"T
write Nicolet. GOHPBHA'"U“
: 5225 Verona Road

Madison, Wisconsin 53711
Telephone: 608/271-3333
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Model 493
1000V
«200W
«$995

Model 494
yielele)Y
-I50W
«$1425

Enjoy constant power
and other neat things.

ISCO now has two electrophor-
esis power supplies offering
constant power, current, or
voltage. They provide you with
faster separations and sharper
zones than you can get from
conventional equipment,
especially for isoelectric focusing
and high performance discontin-
uous buffer techniques. In a
system where the resistance is
continually changing, only

constant power can automatically

provide maximum voltage
without the danger of
overheating the gel or other
electrophoretic medium.
ISCO power supplies have
short circuit protection and
operate right down to zero

1070B

voltage or current. Extremely
precise regulation and metering
greatly increase reproducibility.
One meter always indicates
current; the other may be
switched to read either watts or
volts, so there’s no need to

Instruments
with a difference

Circle No. 48 on Readers’ Service Card

compute wattage from separate
voltage and current readings.
The new Model 494 has an
automatic crossover circuit that
switches control to a different
mode whenever a preset voltage,
current, or power limit is
reached.

Find out how you can buy an
ISCO third generation constant
wattage power supply for less
than someone else’s first try, and
get substantially better
specifications too. Send for your
free catalog today. Or dial direct,
toll free (800) 228-4250
(continental U.S.A. except
Nebraska). Instrumentation
Specialties Company, P.O. Box
5347, Lincoln, Nebraska 68505.



Resolution
at the

limits of
light
MICroscopy.

Normal human chromosome, #2
mag.: 125,000X on print

250X in microscope
Taken with Zeiss Photomicroscope [l

Circle No. 78 on Readers’ Service Card

Check the point-to-point reso-
lution in this photomicrograph
taken with a Zeiss Photomicro-
scope lll. The laws of physics
are such that you'll never see
any better in light microscopy.
The chromosome, supplied
by Dr. Carl B. Mankinen, was
taken using a 63X/1.4 N.A. oil
planapochromat with bright-
field illumination and a green
and yellow filter combination.
The chromosome spread was
stained with Leishman’s stain
and G-banded. The film was
Kodak High Contrast Copy film
using a DIN setting of about 13.
If you would like more infor-
mation on Photomicroscope IlI

and Zeiss optics, fill in the cou-
pon and mail to Zeiss.

THE GREAT NAME IN OPTICS

WEST GERMANY

Carl Zeiss, Inc.

444 Fifth Avenue
New York, N.Y. 10018
Attn: Mrs. E. B. Vasco

Name

Title

Affiliation
Street

CRYE s 0

Phone >

Isawthisadin (Magazine)

cscses s

eSSBS EBERET B RERERREDS




If you can’t believe the price tag,
pretend they’re $500 more.

The no-nonsense balances from Fisher.

In Spring 1976 we introduced our first
it-can’t-be-a-balance balance.
Today there are five Fisher/
Ainsworth electronic toploaders,
from 20g to 2000g, including a com-
pact BCD-coupled printing balance
and the lab world's first battery-pack
portable. Each a remarkably rugged

lightweight instrument. With single
touchbar operation (instant tare, in-
stant sample readout on LED dis-
play). And so modestly priced
they’'ve made a whole generation of
lab people re-think their concept of
what a balance can be!
Fisher/Ainsworth toploaders. Solid

Model A-20 A-200 A-2000 A-200BP A-2008CD
battery-operated printing balance

Range 0-20 0-200g 0-2000g 0-200g 0-200g

Readability  0.001g 0.01g 0.1g 0.01g 0.01g

Catalog no.  1-913-265 1-913-260 1-913-267 1-913-261 1-913-262

U.S. price $995 $795 $1095 $950 $1795

including printer

examples of American electronic
technology, no-nonsense design, in-
novative manufacturing, stringent
quality control, and sound value.
Say No! to inflation. Say Yes! to
savings. Up to 40% per balance.

Send for product data today.

Fisher Scientific Company
711 Forbes Avenue

Pittsburgh, Pennsylvania 15219
(412) 562-8543

We Know Laboratories.

1072
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accuracy of a research

The recording shows the absorbance of fractions collected
by molecular gel filtration from a separation of high and
low molecular weight proteins. These were collected in a
cold room and read at 280nm. The tape lists the absorb-
ance value of every fraction and identifies each sample by
its position on the transport.

Gilford’s Sample
Processing System: |
whenyouneedthe |

an automatic analyzer.

spectrophotometer @ | |
with the productivity of ¢,

More Measurements per Hour

Whether you base it on our Model 250 Spectro-
photometer or the Series 252 updates on DU® or
DU2® monochromators, the Gilford Sample
Processing System is a real time-saver....up to
300 manual measurements per hour, as many as
500 per hour with the available Automatic Sample
Transport.

Greater Accuracy, Fewer Reruns

The precise sampling system aspirates the same
amount of sample time after time. Combined with
the NBS-traceable accuracy of the Gilford pho-
tometer, you get consistent high-quality results....

hundreds per hour, with carryover of less than 1%.

Economy in Sample Size

Pickup volume is adjustable, with a minimum of
700 pl for the standard aspirating cuvette; with
the optional ultramicrocuvette, it's 350 pl.

® Registered trademark of Beckman Instruments, Fullerton CA

AVCET T

: g) SR B ii.:;.iifff‘.i.;;i, bt i3aE] 1pias
TIME (min)

Retention of Sample

Sample return is standard: after samples are
measured, you can discard them, return selected
samples manually, or with the optional Sample
Transport, return them all automatically.

Building Blocks Relieve the Budget

With the Rapid Sampler accessory alone, you
read absorbance or concentration directly from
the LED display. Use our Thermal Printer to
provide a permanent record of results and to
avoid transcription errors. Choose the Automatic
Sample Transport for unattended processing of up
to 100 samples, complete with sample identifica-
tion printed out. Add the Thermocuvette, provid-
ing the same high-productivity sampling plus
electronic control of sample temperature
at 25, 30, 32, and 37°C....with automatic
regulation to within +0.05°C.

Oberlin, Ohio 44074

(216) 774-1041 Telex: 98-0456
Paris (Malakoff), France
Diisseldorf, W. Germany

Teddington, Middx., land
INSTRUMENT | Toronto (Mississauga), Canada

Gilford Research Spectrophotometers:
every job easier, every result more accurate.
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System 45:

Our friendly computer
could speed through your tough
technical problems...

if the boss would just get
finished with his.

He has problems, too. The versatile System 45, along with
HP-created management programs, can help him with forecasting,
project management, basic statistics —even payroll and
inventory control. He can also create and access departmental
data bases for administrative chores. But you won'’t wait but a couple of
minutes because the System 45 is a speedy workhorse. When
it’s your turn, you, too, can take advantage of HP
programs for applications as diverse and as valuable as
differential equations, waveform analysis,
eigenvalues and eigenvectors, regression analysis, linear
equations and numerical integration to name a few.
You'll get answers fast. System 45 will display
a 20 variable, 20 constraint linear programming
solution in under five minutes. And tackle
a Fast Fourier Transform of a set of a 1,024
full precision data points in less than a minute.
Anyone in your department can
easily create and run their own special
programs using System 45’s enhanced
BASIC language.
You can generate charts and
graphs, interface with your
instruments, add peripherals
for extra storage, input and output. You can
solve problems needing up to 62K bytes of

Waveform Analysis Regression Analysis Bar Chart



memory. Stated simply, System 45 is powerful, versatile and friendly: a
productive, cost-effective tool for practically everyone in your

department, even the boss. For brochures describing System 45

and the HP programs of interest to you, call the
HP Literature Center toll-free day or night. The
number is 1-800-821-7700, extension 302.
(In Missouri, call 1-800-892-7655, extension 302.)

HEWLETT }g PACKARD

3400 E. Harmony Road, Fort Collins, Colorado 80521

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

Ask for Desktop Computer Sales Department.
Circle No. 22 on Readers’ Service Card
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The Second
Transiation Kit

From the people who brought you new convenience
and reproducibility with the first.

Ouir first translation kit saved you the difficulty of
preparing your own lysate for cell-free translation
studies, gave you a system free of endogenous
MRNA and high in protein synthesis activity, and
assured you of components tested for compatibility
and reproducible results. All told, it was an excellent
excuse to stop cultivating rabbits.

Our second kit does all of the above, too. But,
instead of Methionine, L-[**S], the tracer is Leucine,
L-[3.4.5-°H]—specially optimized for use with this
system. Here’s what our Leucine Translation Kit
contains:

Rabbit reticulocyte lysate Treated with
: e micrococcal nuclease to inactivate endogenous
First, Methionine... mRNA and tested to guarantee high protein synthe-

sis activity.

High activity °H tracer NET-4640T, Leucine, L-[3.4.5-°H]. >110Ci/mmol.
Special lots are prepared and tested for incorporation into protein using this
cell-free translation system.

Translation cocktail All the necessary components for proper translation
conditions, including buffer, biogenic polyamine, and energizer.

Control mRNA Purified mRNA to check the biological activity of the system.

Salts and sterile deionized water Selected and prepared to minimize
potential ionic or enzymatic inhibition of the system. I

Instructions for use The protocol is or clinical diagnosis.
straightforward and includes suggested
assay procedures.

So now there are two, and only two,
translation kits. Call us toll-free for
details on either or both.

@ New England Nuclear

549 Albany Street. Boston. Mass. 02118

Call toll-free: 800-225-1572

(In Massachusetts and International: 617-482-9595)
NEN Chemicals GmbH: D-6072 Dreieich. W. Germany
Daimierstrasse 23. Postfach 401240. Telephone (06103) 85034 Telex 4-17993 NEN D
NEN Canada Lid., 2453 46th Avenue. Lachine. Que H8T 3C9

Telephone 514-636-4971_ Telex 05-821808
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9798
S-20
200-850 NM

9824
BIALKALI
300-650 NM

New 30 mm photomultipliers from EMI
mechanically and electrically inter-
changeable with earlier EMI types
such as 9524, 9592, 9529. 9824 has
a bialkali cathode giving good Q.E.
with very low dark current and high
gain. 9798 has a UV window which
combined with its $-20 cathode gives
a wide spectral range (200-850 nm).
Either type can be had with spectrosil
window for extended UV or low back-
ground applications.

For Photon Counting, RFI/QL-30F slim-
line housings complete with potted
divider chain are available for all
30 mm tubes. Available from stock.
Details from:

EMI GENCOM INC.

80 EXPRESS ST., PLAINVIEW, NY 11803
TEL: 516-433-5900. TLX: 510-221-1889
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creased dependence on imported urani-
um and capital. It is thus all the more ir-
rational to suggest that, without nuclear
power, nations must war over oil.

As several thousand pages of critiques
and responses on the soft-energy-path
thesis show (13, 19), this is not the first
time someone has decried ‘‘soft num-
bers’’ before verifying references. May 1
renew my earlier plea (Letters, 24 June
1977, p. 1384) that analysts get on with
substantive refinement, extension, and
application of soft-path concepts?

AMORY B. Lovins
Energy and Resources Program,
University of California,
Berkeley 94720
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Light on the Shroud?

Sindonologists may find the following
paragraphs (/) of interest.

To make a reinforced plastic that will last
for thousands of years, soak a strip of linen in oil
of lavender that contains Syrian asphalt and
let the fabric dry in the sun. Light will cause
chemical bonds to form between adjacent
molecules of the tar, converting the sticky
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mass into a durable solid. The reaction would
be regarded by organic chemists as an ex-
ample of photocrosslinking, but to the arti-
sans of ancient Egypt it was merely a way to
make good mummy wrappings. Syrian as-
phalt, which is also known as bitumen of
Judea, is a naturally occurring mineral tar of
high molecular weight that, according to the
Bible, was used for caulking both Noah’s ark
and the rush basket of the infant Moses.

Other experiments can be made with the
material. For example, in 1824 Joseph Nicé-
phore Niepce, a French physicist and amateur
Egyptologist, coated a glass plate with the
same mixture of oil and tar and exposed it to a
brightly lighted scene with a camera obscura
that he constructed according to the design of
Leonardo da Vinci. When Niepce sub-
sequently washed the plate with oil of laven-
der, the unexposed tar dissolved but the light-
struck portions, which were photocross-
linked, adhered to the glass, forming an image
of the scene. The plastic film served as a lith-
ographic surface for greasy links, thus yield-
ing the first permanent photograph.

Such an image is three-dimensional,
with a thickness proportional to the in-
tensity and duration of the incident light;
it may appear as either a photographic
positive or negative depending upon the
lighting and the nature of the surface ma-
terial.

ROBERT A. GORKIN
Department of Pharmacology,
Mayo Foundation,
Rochester, Minnesota 55901

References and Notes
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Solar Energy: Ignored Predictions

In News and Comment coverage of
the recent Council on Environmental
Quality report, which projected that an
accelerated development of solar energy
technologies could result in their contrib-
uting 20 to 30 quadrillion Btu’s per year
by the year 2000 (12 May, p. 627), it is
stated that ““No federal agency has ever
previously held out even the possibility
of so rapid a growth of solar ener-
gy....”

As a matter of fact, 4 years ago, the
extensively documented but largely ig-
nored Project Independence Task Force
on Solar Energy suggested that acceler-
ated solar technology implementation
would yield almost exactly this amount
of energy by the year 2000 (/).

BRUCE L. WELCH
Welch Associates, One Investment
Place, Baltimore, Maryland 21204
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The Need for Materials

Philip H. Abelson, in his 7 July editori-
al “‘Domestic exploration for materials’
(p. 7), begins with the sentence ‘A civ-
ilization with a high standard of living is
dependent on adequate supplies of many
kinds of materials.”’ He ends with *‘[This
country] must begin to develop a more
vigorous materials policy.”” The entire
editorial reads as if it were written by the
American Mining Congress, and its as-
sumptions and proposals only perpetuate
the kind of thinking that has led to our
current difficulties.

The major fallacy in Abelson’s argu-
ment is the assumption that a high stan-
dard of living is closely linked to the pro-
duction of virgin raw materials. This is
indeed true in a once-through, throw-
away economy where materials are dug
from the earth, fabricated, used briefly,
and then dumped in landfills. It has often
been pointed out that recycling could re-
duce the demand for virgin materials
were it not for subsidies that favor pri-
mary extraction, such as discriminatory
freight rates, depletion allowances, and
the free use of public lands. Abelson’s
proposals would further favor primary
extraction by providing public funds for
research and exploration, thus hastening
the exhaustion of our remaining non-
renewable resources.

What is really needed is a national ma-
terials management policy that would
minimize the use of virgin materials.
Such a policy would reduce the present
inflationary pressure caused by reliance
on ever lower grades of ore with their
ever higher materials production costs.
Elimination of subsidies for primary ex-
traction would be only a first step. Crea-
tion of subsidies favoring recycling
would be the next logical step. These
measures, however, can lead to only lim-
ited materials savings because low-quali-
ty alloys tend to result from the agglom-
eration which occurs in present-day re-
cycling.

In the longer term, policies are needed
that will specifically encourage the de-
sign of products that are durable and can
be easily repaired and recycled. These
goals pose unusual scientific and engi-
neering challenges that individual com-
panies may find little economic incentive
to meet. If public funds are to be used to
solve our resource problems, this is
where such monies would best be spent
for the benefit of the general public.

RICHARD C. WINGERSON
Technical Committee,
High Country Citizens Alliance,
Post Office Box 1066,
Crested Butte, Colorado 81224
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Engineering Technology: New International Role

In three decades of assistance to education in less developed countries
(LLDC’s), the United States has exported with varying effectiveness models
of science-based engineering curricula. These efforts have created a few
national centers of excellence in advanced engineering education, which are
oriented by and large to solving the problems of the modern industrial sector
and are sustained by disproportionately large investments by national minis-
tries of education. The ‘‘scientist engineers’’ produced by these elite cen-
ters migrate to and perform well in overseas universities, but only a small
percentage of them return home. At the other extreme of the technical man-
power spectrum, many LDC’s have an improved local capacity for training
skilled and semiskilled workers for industrial employment. International de-
velopment banks, foundations, and bilateral programs of the Agency for
International Development have contributed to these efforts.

Much greater national efforts are still needed to improve the training of
skilled workers for agriculture and industry in the LDC’s. Manpower stud-
ies in the LDC’s repeatedly point to the relative abundance—in fact, over-
supply—of engineers and to the shortage of middle-level engineering and
industrial technicians. They also show a pattern of distribution of these
high-level human resources that is detrimental to regional and especially
rural development. Urgently needed are middle-level engineering and indus-
trial technicians who are able to implement and manage the more.sophisti-
cated technological systems now entering or being developed by countries
that are rapidly becoming industrialized.

During the same 30-year period, profound changes have taken place in
technological education in the developed countries, especially the United
States. The technician was rediscovered in the United States in the late
1940’s. Since then, programs for the training of engineering and industrial
technicians with different levels of skills and knowledge have been devel-
oped in various institutional and organizational settings. When properly
paired to the needs of LDC’s in different stages of development, they will be
able to respond to these needs. Their distinguishing characteristic is the
emphasis placed on technical problem-solving and hands-on experience
with the tools of modern industry.

More than 700 U.S. institutions are engaged in these programs. The out-
standing ones are the 89 2-year technical colleges, accredited by the Engi-
neers’ Council for Professional Development, which offer associate de-
grees in engineering technology and industrial technology. Also accredited
are another 30 colleges offering associate and bachelor’s degrees and 35
colleges offering only a bachelor of science in technology.

Other institutions include community and junior colleges, technical insti-
tutes, and some universities and secondary-level schools offering post-
secondary advanced technical programs. Until now, colleges and institutes
of engineering technology have been used only sporadically in U.S. bilateral
assistance activities. These institutions, especially those with experience in
international work, are now considering how to pool their resources. They
have the capacity and maturity to speak to LDC’s that are demanding the
sharing of technological resources. Such requests and demands are likely to
come up at the 1979 U.N. Conference on Science and Technology for De-
velopment in Vienna.

It is essential that international policy-makers bring these resources to the
attention of LDC’s. High priority should be given to their development un-
der new organizational initiatives supported by the proposed U.S. Founda-
tion for International Technological Cooperation. This opportunity to match
these appropriate resources with evident needs should not be missed.
—LAWRENCE L. BARRELL, President, Hartford State Technical College,
Hartford, Connecticut 06106, and K. NAGARAJIA RAo, Senior Research As-
sociate, Center for Policy Alternatives, Massachusetts Institute of Tech-
nology, Cambridge 02139
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Fiber-Optic Illumination System

A compact, annular light is available
for use with stereo microscopes, optical
comparators, image analyzers, and pho-
tographic equipment. Features include a
bundle diameter of 9.5 millimeters at in-
put and an annulus diameter of 53.3 milli-
meters. Working distance is between 38
and 203 millimeters and an area 51 to 254
millimeters in diameter is illuminated
with no clutter of hot lamps, wires, or
light pipes near the specimen, photo-
graphic object, or operator. Dolan-Jen-
ner Industries. Circle 679.

Blood Analyzer

Ektachem analyzes human serum for
glucose and blood urea nitrogen. The an-
alyzer meters a drop of serum onto a spe-
cially prepared slide, moves the slide in-
to an incubator, allows the reaction to
occur, and then moves the slide to a final
position where results are determined
colorimetrically. An analysis requires
only 20 microliters of serum for both de-
terminations. Incubation requires 6.5
minutes. The device can perform up to
120 tests per hour. Eastman Kodak.
Circle 680.

Water Analyzer

The OWA series of gas chromato-
graph-mass  spectrometers performs
analysis of water for organic pollutants
in monitoring compliance with the Clean
Water Act and in other laboratory appli-
cations. Microprocessor control and pro-
grammed parameters are two of the sys-
tem’s advantages. These instruments ex-

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability or products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Reader’s Service Card (on pages 1070C and
1158A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER

1156

ceed the present requirements for
specificity, sensitivity, and reproduc-
ibility and, additionally, they present the
data in a format compatible with EPA
standards for reporting. Finnigan In-
struments. Circle 681.

Electrocardiogram and

Blood Pressure Simulator

Model 7136 and its companion, the
model 7137 sequencer, use synchronized
physiological waveforms stored in read-
only memory to test the performance of
patient monitors and systems for the de-
tection of arrhythmia. Normal patterns
and more than a dozen abnormal condi-
tions such as preventricular contraction,
wide beats, and bradycardia may be sim-
ulated manually or automatically. Many
other waveforms may be generated as
well. Fogg System. Circle 682.

Microprocessor-Controlled Dispenser

Microlab P has a motorized plunger
controlled by a programmable micro-
processor. Volume, speed, and functions
are selected by keyboard and a digital
display reads out speed, function, step,
volume, and plunger direction. The de-
vice is rapid, precise, and reliable for use
as a repeating dispenser, transfer pipette,
automatic burette for microtitration, dis-
penser for exponential dilution, or a re-
peating diluter. Gas-tight syringes, vol-
ume 50 to 5000 microliters, may be used
to dispense volumes from 0.5 to 5000 mi-
croliters. Accuracy exceeds 1.0 percent
and reproducibility exceeds 0.3 percent.
Hamilton. Circle 683.

Electron Microscope

A patented Twin Lens objective sys-
tem and a scanning transmission control
unit are available for addition to the EM-
400 electron microscope. This adds a
feature called the ‘*‘Nano Probe’ for
imaging at atomic resolution and the ca-

pability to analyze materials as tiny as
one-billionth of a meter in diameter. The
auxilliary lens is contained within the
normal dimensions of the objective lens
module and may be used in the TEM
mode for lattice resolution down to 0.14
nanometer. Philips Electronic Instru-
ments. Circle 684.

Anaerobic Chamber

Model XPL 855-AC is constructed of
acrylic sheet to eliminate leakage of oxy-
gen into the chamber through its walls.
The chamber is a benchtop model that
may be transported within the laborato-
ry. Features include transfer chamber,
canisters for indication of moisture and
the primary desiccant, catalyst chamber
for palladium pellets, quick-disconnect
shutoff valves, and an interchangeable
pump system. Plas-Labs. Circle 685.

Cabinets for Analysis of Fluorescence

Chromato-Vue cabinets feature a con-
trast control filter in the eyepiece. The
cabinets are light-tight, portable dark-
rooms for use with shortwave and long-
wave ultraviolet light. The filter in the
eyepiece eliminates the ‘‘blue haze’ in-
terference commonly caused by long-
wave ultraviolet light. The cabinets are
best used in analysis of fluorescence
where competing ambient light is a prob-
lem. Ultra-Violet Products. Circle 686.

Microscope Camera Attachment

System MC 63 is for photomicrogra-
phy with 35-milliliter cameras, 4 by 5
plates, or Polaroid apparatus. Corrected
eyepieces in the phototube increase the
field of view and maintain the quality of
the photographed image from edge to
edge. The cameras are focused for visual
observation. Thus, the operator may see
the object while it is photographed. The
shutter is free of vibration for exposures
from 1/6 second to 30 minutes. Carl
Zeiss. Circle 687.

Literature

Balances describes devices for labora-
tory weighing equipment for loads from 1
milligram to 100 grams and from 100
grams to 1200 kilograms. August Sauter
of America. Circle 688.

Teflon Lab Ware lists a complete line
of equipment for the laboratory and
classroom. Berghof/America. Circle 691.

SCIENCE, VOL. 201



\

DISCOUNT
CALCULATORS

Texas Instruments

$5.00 Rebate on TI-57
Coupon included with
calculator

HEWLETT-PACKA|
HP-19C

RD
.219.95

Accessories available at discount
Sharp PC-1201....... 73.50 Sharp EL-5808........32.95
Sharp EL-8145........ 33.50 CanonP10-D..........72.50

SCM 2200............259.95  Atari CX2600 .......149.95 TECHNGRJEGWY

For faster delivery use cashiers check or money order.

Add shipping: 1% 8 in.).
Mscp. R, agd $1,00, Bal. Bes. e % tan. Visa MO pH AND IONS
accagé?l?t,y 3% surcharge on HP calcs.). Subject to - . -
avai .
The only combination electrode probe available
rotirnee 800-421-8819 VRS d I
o enicalrioraion o (21 748 1445 to measure pH of droplets at the source!
tam’s = i
TAM'S Dept. S8
Los Angeles, CA 90007
INCORPORATRD (213) 744-1444 ; ) A s .
\ / Grenier Industrial Village, Londonderry, New Hampshire 03053 USA (603)668-0692
Circle No. 97 on Readers’ Service Card Circle No. 108 on Readers’ Service Card

Special Announcement
To Science Readers From AAAS

The AAAS Science Book List Supplement
Is Now Available

2842 recommended titles of reference and collateral texts and books for recreational reading
in all fields of science and math for junior and senior high school students, college under-
graduates, teachers, and the general reader. Fully annotated and indexed.

Your best source for those science books which make a permanent contribu-
tion to any library—personal, public, school, or college.

AAAS Science Book List Supplement
Retail Price: $16.50 AAAS Member Price: $15.00
Please allow 6-8 weeks for delivery.
Send orders with check or money order to
AAAS, Department W-2, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005
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The Tumer
Spectrophotometer

NeW with digital display

else offers comparable mstrumentatlon fer soli I' ttle.

Your inquiry will bring more details, a copy of our
popular Spectrophotometer checkout guide, and our
1978 catalog! Contact Turner Associates, Division of
American Sterilizer Co., 2524 Pulgas Avenue,

Palo Alto, CA 94303.
Phone (415) 324-0077.

Turn to

TURNER

. today

Turner Printer with Enzyme Calculator accessory.
Available as Printer alone.

Circle No. 46 on Readers’ Service Card

BOOKS RECEIVED

(Continued from page 1118)

nado, Eds. Wiley-Interscience, New York,
1978. xiv, 174 pp., illus. $19.95.

Etudes for Programmers. Charles Weth-
erell. Prentice-Hall, Englewood Cliffs, N.J.,
1978. viii, 200 pp., illus. Paper, $12.95.

Every Child a Wanted Child. Clarence
James Gamble, M.D., and His Work in the
Birth Control Movement. Doone and Greer
Williams. Emily P. Flint, Ed. Francis A.
Countway Library of Medicine, Boston, 1978
(distributor, Harvard University Press, Cam-
bridge, Mass.). xviii, 446 pp., illus. $14.95.

Exploring the Galaxies. Simon Mitton.
Scribner, New York, 1978. 206 pp., il-
lus. + plates. Paper, $4.95. Reprint of the
1976 edition.

Faunes de Mammiféres du Paléogéne de
’Eurasie. Papers from a colloquium, Montpel-
lier, France, Sept. 1976. Département de
Géologie de I'Universite Claude-Bernard,
Lyon, France, 1977. 242 pp., illus. Paper, $42.
Geobios, Mémoire Spécial No. 1.

Fear. Learning to Cope. Albert G. Forgione
and Richard S. Surwit with Daniel G. Page.
Van Nostrand Reinhold, New York, 1978. xii,
176 pp. $9.95.

Guide to Pre-Arranging the Sex of Off-
spring. Bhairab Chandra Bhattacharya. Ap-
plied Genetic Laboratories, Omaha, Neb.,
1977. viii, 112 pp., illus. Paper, $10.50.

A Guide to the Birds of Venezuela. Rodolphe
Meyer de Schauensee and William H. Phelps,
Jr. Plates by Guy Tudor and H. Wyne Trimm,
John Gwynne, and Kathleen D. Phelps. Line
drawings by Michel Kleinbaum. Princeton
University Press, Princeton, N.J., 1978. xxii,
424 pp. + plates. Cloth $50; paper, $19.95.

Handbook of Treatment of Mental Disorders
in Childhood and Adolescence. Benjamin B.
Wolman, James Egan, and Alan O. Ross,
Eds. Prentice-Hall, Englewood Cliffs, N.J.,
1978. xvi, 476 pp. $29.95.

Handbook of Turbulence. Vol. 1, Funda-
mentals and Applications. Walter Frost and
Trevor H. Moulden, Eds. Plenum, New
York, 1977. xviii, 498 pp., illus. $49.50.

Health Statistics. A Manual for Teachers of
Medical Students. C. R. Lowe and S. K.
Lwanga, Eds. Oxford University Press, New
York, 1978. xviii, 140 pp. Paper, $8.95. Hand-
books Sponsored by the IEA and WHO,
No. 1.

Illustrated Glossary for Solar and Solar-Ter-
restrial Physics. A. Bruzek and C. J. Durrant,
Eds. Reidel, Boston, 1977. xviii, 208 pp. $26.
Astrophysics and Space Science Library, vol.
69.

Imms’ General Textbook of Entomology.
Vol. 2, Classification and Biology. O. W.
Richards and R. G. Davies. Chapman and
Hall, London, and Halsted (Wiley), New
York, ed. 10, 1978. viii + pp. 419-1354, illus.
$60.

Immunity to Blood Parasites of Animals and
Man. Papers from a conference, Bellagio,
Italy, Sept. 1975. Louis H. Miller, John A.
Pino, and John J. McKelvey, Jr., Eds. Ple-
num, New York, 1977. x, 322 pp., illus.
$29.50. Advances in Experimental Medicine
and Biology, vol. 93.

Journey through the Universe. An in-
troduction to Astronomy. Thomas L. Swi-
hart. Houghton Mifflin, Boston, 1978. xvi, 366
pp., illus. + plates. $15.95.

Kidney Hormones. Vol. 2, Erythropoietin.
J. W. Fisher, Ed. Academic Press, New
York, 1977. xvi, 602 pp., illus. $46.90.

Landscape Construction. M. E. Downing.
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Which
science books
to buy?

To make your selec-
tion easier, you can
dependon...

AAAS Science Book List
Supplement

Retail price: $16.50°

Also available. ..
AAAS Science Book List (3rd

edition)

Retail price: $10.00°*

Send your order to AAAS, Depart-
ment W-6, 1515 Massachusetts
Avenue, NW, Washington, D.C.

The Schoeffel SF 770 has become the
industry standard for HPLC detection.

And for good reason:

v Patented optical design maximizes
energy transmission.

v Continuously variable wavelength,
190-700nm.

»* High sensitivity; low noise and drift.

+* Double beam system for true sample
absorbance measurements.

1 Compact size; easy to operate.

v Interfaces easily with any liquid
chromatograph.

¥ Wide choice of useful accessories.

v Provision for baseline and
background compensated

Many leading manufacturers of
liquid chromatography systems prefer

\ ‘ the Schoeffel SF 770 UV-VIS absorption

monitor for use with their own instrumentation.

We appreciate the confidence these
manufacturers have in our products,
and we’d like to gain yours. If you're
looking into a variable wavelength
HPLC detector, take a close look at
Schoeffel. You'll be in very good com-
pany!

Call or write for our new comprehen-
sive brochure.

20005. Remittance must accom-
pany all orders under $10.00.
Please allow 6-8 weeks for

wavelength scanning.

U.S.A.: 24 Booker Street, Westwood, New Jersey 07675

(201) 664-7263, Telex 134356 KRATOS Inc.

delivery )
' EUROPE: 2351 Trappenkamp, Celsiusstrasse 5. W. Germany
* AAAS members deduct 10% off (04323) 2021, Telox 205560 SCHOEFFEL
retail price. INSTRUMENT DIVISION
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Reliable
Shakers

STANDARD SIZE
MODEL S200C

Y ‘UNBREAKABLFE’
COMBINATION
pH ELECTRODES

When it comes to reliable performance, you can count on
Burrell Wrist-Action™ Shakers. They're ruggedly built for
long life . . . some units have been in operation over forty
years. Burrell Shakers duplicate a hand-mixing swirl with
an even motion at all speeds for as long as necessary.
And Burrell’'s unique Build-Up® System lets your Shaker
grow as your lab grows . . . from a Shaker that holds

1 to 4 flasks to a Shaker that holds 24. Burrell parts and
accessories are interchangeable. Burrell Wrist-Action
Shakers with Build-Up design . . . the Reliable Shaker.

Write for our literature.

SEMI-MICRO
TEST TUBE SIZE

FLASK SIZE

MODEL S900C A MODEL S300C

9.5mm (3/8") Diameter, 300 mm
(12") Long. For use directly in
tall laboratory vessels.

6 mm (1/4") Dlameter, 150 mm (6") Long.
For use in narrow tubes with samples as
Qmall as 0.2 ml.

- 5 9713 Bolsa Avenue
Westminster, Ca Hnm! Nhen Ordering, Specify Type
m[ﬂ USA b When Ordering, Specity Type

Telephone: 714/554.7090 of Connector Needed or Make
and Model of pH Meter

BURRELL CORPORATION
2223 Fifth Avenue, Pittsburgh, Pa. 15219
Telephone 412-471-2527

BURRELL

Circle No. 25 on Readers’ Service Card
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GOEFFIGIENTS
IN MINUTES

For Association/Disassociation Equilibria,
Gonformation Ghanges, and Reaction Rates.

Up until now, many investigators have
hesitated to include diffusion coefficients

in their macromolecular studies because these
important parameters were either too difficult to measure
or the results were unreliable. New advances in quasi-
elastic light scattering spectroscopy make it possible to
conveniently measure translational diffusion coefficients
in minutes with excellent accuracy.

The technique incorporates a KMX-6 Light Scattering
Photometer and Model 64 Digital Correlator. Automatic
data calculation and print out can also be provided
by the LDS Laboratory Data System. This flexible new
system contains a powerful microcomputer with
specialized disc-based software for diffusion
coefficients and other molecular parameters.

Besides diffusion coefficients, the KMX-6 rapidly
measures absolute molecular weight, the other
fundamental parameter needed for macromolecular
characterizations. The accompanying table shows actual
values of molecular weight and diffusion coefficients
determined with the KMX-6 and appropriate accessories.

Applications include kinetic studies such as
conformation changes, association and disassociation
equilibria, particle size determination, and molecular
weight measurement.

Call or write Chromatix today for full details. Or
circle No. 151 for Application Note LS8 ““Macromolecular
Diffusion Coefficients by Low Angle Quasielastic Light
Scattering,” No. 152 for LS9 “Absolute MW of Bio-
polymers by Low Angle Laser Light Scattering,” No. 153
for Brochure, or No. 154 for sales representative to call.
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Molecular Diffusion
Weight Coefficient
(Mean, 10 7cm?/sec)
T7 DNA 25.9 x 10° g/mole —
Chymotypsinogen 25,900 g/mole —
Calf-thymus DNA | 26.4 x 10° g/mole 0.131

BSA — 6.45

chromalix

560 Oakmead Parkway D6903 Neckargemund 2

Sunnyvale, CA 94086  Unterestrasse 45a

Phone: (408) 736-0300 West Germany

TWX: 910-339-9291 Phone: (06223) 7061/62
Telex: 461-691




