


NEW FRCM BECKMAN:

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

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

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

you select a gentle stop. And the
AccuSpin is so quiet, it's hard to
believe it's running.

High Speeds for
Rapid 'Fhroughput

he AccuSpin centrifuge
reaches 5900 rpm and 4800 g
with fixed angle rotors, 4200
rpm and 3200 g with the hori-
zontal rotor. Maximum capacity
is one full liter.

Designed for Convenience

The AccuSpin FR has an
advanced, frost-free refrigera-
tion system so there's never ice
or water in the rotor chamber.
Both models have an easy-to-
clean, removable bowl and front
motor access for fast brush
changes and minimal down
time.

Safety Features

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

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

BECKMAN
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Somet“gg
begmsg ’Odwlth a

product or
sen,nce you

didn’t kriow

| about.
That’s where
our technical
representatives
can help.

£

GEN New England Nuclear'

There’s always a possibility that
something you're doing could be
accomplished faster, or better,

or more efficiently if you had the
needed information.

Often enough your NEN representa-
tive has that information—whether
it be a new method, a better prod-
uct, or one of NEN's extra services.

Just ask. The answer will come
from solid training and experience.
More detailed technical answers are
quickly available, too. Our represent-
ative will see that the question is
handled by the most appropriate of
several sources at NEN, such as our
Technical Services Group, who spe-
cialize in customer assistance.

But first talk with the person who
represents it all. A good idea may
be only a conversation away,

G us mraTMOr

Circle No. 110 on Readers' Service Card

20 APRIL 1984

195



ISSN 0036-8075

. SCIEINCE
Volume 224, No. 4646 s C

LETTERS Clinician-Scientists: N. Geschwind: Extrasensory Perception: P. Kurtz: The
Dicls-Alder Reaction: M. J. Goldstein: Soviet Studies: E. Dunn:
Geostationary Satellites: M. K. Macauley and P. R. Portney: The Endocrine
System: M. Anctil: D. T. Krieger ... ..o 239

EDITORIAL Role of the Recombinant Advisory Committee: 1. S. Johnson ................... 243

ARTICLES  Solar Photovoltaic Power Systems: An Electric Utility R & D Perspective:

E.A. DeMeoand R. W. Taxlor. ... . . . i 245
Conservation of Rice Genetic Resources: Luxury or Necessity?: 7. T. Chang .... 251
Expression of Cellular Oncogenes in Human Malignancies:
D.J. Slamon et al. ... 256
NEWS AND COMMENT  Reagan Offers a Chemical Weapons Treaty ..o oo, 263

Briefing: Cohen-Boyer Patent to Be Issued Soon: First Commercial Product from
Space: Translating Japanese Technology into U.S. Terms: New Director

Named for Kitt Peak: llimensee Faces Funding Cutoft ............. ... ... 264
Britain Studies Withdrawal from CERN .. ... ... 266
GAO Report Documents Rising Indirect Costs ... i 267
The Procrastinator’s POwWer SOUrCe ... ... e 268
The Fuel Cell: Hs 4+ Oa =+ 150 Years . ..o e e e e 269
RESEARCH NEWS A Ncw View of Receptor Action ... i i 27
New Oncogene Targets ) . ..o 272
Second Lunar Meteorite Identified .. ... oo oo 274
E. MARGARET BURBIDGE ANNA J. HARRISON DAVID A. HAMBURG ROBERT W. BERLINER NANCIE L. GONZALE:
BOARD OF DIRECTORS Retiring President, Chairman President President-Elect LAWRENCE BOGORAD WALTER E. MASSEY
Y [ MATHEMATICS (A) PHYSICS (B) CHEMISTRY (C) ASTRONOMY (D)
c:é&'é’.#ggl‘"p Lipman Bers ¢ James A. Krumhansl| Murray Goodman Paut W. Hodge
SECR ES OF Lynn Arthur Steen Rolf M. Sinclair Wiliiam L. Jolly Donat G. Wentzel
AAAS SECTIONS
PSYCHOLOGY (J) SOCIAL, ECONOMIC, AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M)
Janet T. Spence Kenneth J. Arrow Daniel J. Kevles Eric A. Walker
Bert F. Green David L. Sills David L. Hull W. Edward Lear
EDUCATION (Q) DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION, COMPUTING, AND COMMUNICATI(
Hans O. Andersen Erling Johansen Stanley A. Kaplan Robert Lee Chartrand
Roger G. Olstad Harold M. Fulimer David A. Knapp Madeline M. Henderson
DIVISIONS ARCTIC DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN
John Davies Gunter E. Weller Barbara Wright Alan E. Leviton Charles E. Holley, Jr. M. Michelle
President Executive Secretary President Executive Director President Executive D
SCIENCE Is published weekly on Friday, except the last week in December, by the American A iation tor the Ad t of Sci 1515 M: husetts A , NW, Washing D.C.

20005. Second-class postage (publication No. 484460) paid at Washington, D.C., and at an additional entry. Now combined with The Scientific Monthly® Copyright ¢ 1984 by the American Association for
the Advancement of Science. Domestic individual membership and subscription (51 issues): $56. Domestic institutional subscription (51 issues): $93. Foreign postage extra: Canada $24, other (surface mail)
$27, air-surface via Amsterdam $65. First class, airmail, school-year, and student rates on request. Single copies $2.50 ($3 by mail); back issues $3 ($3.50 by mail); Biotechnology issue, $5 ($5.50 by mail);
classroom rates on request. Change of address: allow 6 weeks, giving old and new addresses and seven-digit account number. Authorization to photocopy material for internal or personal use under
circumstances not falling within the fair use provisions of the Copyright Act is granted by AAAS to libraries and other users registered with the Co(.might Clearance Center (CCC) Transactional Reporting Ser-
vice, provided that the base fee of $1 per copy plus $0.10 per page is paid directly to CCC, 21 Congress Street, Salem, Massachusetts 01970. The identification code for Science is 0036-8075/83 $1 + .10.
Postmaster: Send Form 3579 to Science, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005. Science is indexed in the Reader’s Guide to Periadical Literature and in several specialized indexes.



AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

Landslides from Volcanoes Seen as Common .............................. ... 275
BOOK REVIEWS  The Tiger and the Shark. reviewed by M. J. Klein; Just Before the Origin,
P. J. Bowler: The Arctic Skua, F. Cooke: Biotic Interactions in Recent and
Fossil Benthic Communities, A. Hoffman: Books Received ................. 277
REPORTS Cenozoic High Latitude Heterochroneity of Southern Hemisphere Marine Faunas:

W.J. Zinsmeister and R. M. Feldmann ........... ... ... .............. 281
Catastrophic Storms. El Nino. and Patch Stability in a Southern California Kelp

Community: P. K. Davton and M. J. Tegner................cccccuiin... 283
Primary Structure of v-raf: Relatedness to the sre Family of Oncogenes:

G E.Markand U. R.Rapp. . ... i 285
Characterization of Exogenous Type D Retrovirus from a Fibroma of a Macaque

with Simian AIDS and Fibromatosis: K. Stromberg etal. .................. 289
Spatially Nonuniform Changes in Intracellular Calcium Ion Concentrations:

H. H. Hararvand J. E. Brown ... i 292
Production of an Epidermal Growth Factor Receptor-Related Protein: W. Weber,

G NCGIL JSpiess. oo 294

Antibodies to Hepatitis B Surface Antigen Potentiate the Response of Human T
Lymphocyte Clones to the Same Antigen: E. Celis and T. W. Chang .. ...... 297

Ancient Ice Islands in Salt Lakes of the Central Andes: S. H. Hurlbert and

C.Co Y Chang ..o 299
Drosophila Males Contribute to Oogenesis in a Multiple Mating Species:

T. A. Markow and P. F. Ankney. ... 302
Monoclonal Antibody to Thy-1 Enhances Regeneration of Processes by Rat

Retinal Ganglion Cells in Culture: D. Leiferetal. ... ... ......... 303
Metabolic Mapping of the Brain During Rewarding Self-Stimulation:

L. J. Porrino ctal. ... 306
Technical Comments: Multiple Microtektite Horizons in Upper Eocene Marine

Sediments?: B. P. Glass: G. Keller, S. D' Hondt, T. L. Vallier .............. 309

HY NELKIN SHEILA E. WIDNALL WILLIAM T. GOLDEN WILLIAM D. CAREY
. SAWYER HARRIET ZUCKERMAN Treasurer Executive Ofticer
3Y AND GEOGRAPHY (E)  BIOLOGICAL SCIENCES (G) ANTHROPOLOGY (H)

. Merriam Charlotte P. Mangum Richard A. Gould

as Dutro, Jr. Walter Chavin Priscilla Reining

L SCIENCES (N) AGRICULTURE (O) INDUSTRIAL SCIENCE (P)
Kretchmer Leo M. Walsh Nat C. Robertson

1 E. Rhoads Coyt T. Wilson Robert L. Stern

7ICS (V) ATMOSPHERIC AND HYDROSPHERIC (W) GENERAL (X)

<. Moses Hans A. Panofsky Lora M. Shields

J. Wegman Bernice Ackerman Rodney W. Nichols

wican Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objects
ther the work of scientists, to facilitate cooperation among them, to foster scientific freedom and responsibility,
re the effectiveness of science in the ’promotion of human welfare, and to increase public understanding and
tion of the importance and promise of the methods of science in human progress.

COVER

Strands of rice grains, showing the rich
diversity present in this staple food
crop. Improved conservation and pres-
ervation of rice germplasm are essen-
tial to sustain production increases.
Sec page 251. [T. T. Chang, Interna-
tional Rice Research Institute, Manila,
Philippines)
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CELL WELLS™ ekl | " TISSUE CULTURE FLASKS
MULTIPLE WELL PLATES ! Pick 25, 75, or 150 cm? capacity. Straight or

Choose the slice that’s just right for your work. 24, 96, or 96 half canted neck. Wide neck for easy access. Orange
well design. Flat or round bottom. Sterile. Tissue culture treated or plug cap seals in the neck. Black phenolic cap
non-treated. With or without lid. Individual or bulk pack. seals at the rim. (It's really an orange at heart.)

One-way lid with a ring for each well and raised wells on the plate Optically clear polystyrene. Graduations for sim-
help prevent cross contamination. Uniform walls. Optically clear. ple filling. Large marking spot for easier labeling.
Undistorted microscopic viewing. Rank and file markings.

FILTER/STORAGE SYSTEM

Filter media and fluids in a single
system. Minimize handling and contami-
nation. Cellulose acetate membranes for
low protein binding. Integral
support increases flow, cuts ]
foaming. Easy accessreceiver o = =
bottle unscrews to pour ._.3 p

Culture cells for better light or electron microscopy, storage, too. 200 or 500 1
from bacteria to TC monolayers. Unique Corning vessel mL sizes. (500 mL size = .
is reusable and autoclavable. Choose glass or clear comes with free stand. »
Teflon® substrates for versatility and EM work. Remov-
able cover gives you direct access to substrate.




Here's the most bountiful yield

ever from the Corning™ Orange Line

to help you better handie your

tissue culture needs. Pick your favor-

ites. Enjoy the harvest.

SACKSY

Try the new Corning™ six-pack for 100 x 20 mm dishes.
Just 10 dishes to a sleeve means less chance of contam-

NEW TUBES ination, easier handling, less waste. Handy reusable

carrier.

_Gamma radiation insures sterility for Corning™ You can also choose 35, 60, or 100 mm dishes in stan-
disposable plastic centrifuge tubes. 15 or 50 mL poly- dard 20/sleeve packs,

styrene, 50 mL polypropylene. New 50 polypropylene
tube is more transparent to make your separations
easier to see and do. New orange rack is 2" deeper to

hoid tubes more securely.

&
L

&

CRYOGENIC VIALS

Store cell cultures and
biological fluids down to -196°C.
Or use to store small samples.

1 and 2 mL polypropylene
vials are radiation sterilized.
Packed 50 to a bag, with
caps. Optional rack simplifies
handling.

The Most Trusted Tools Of Science

CORNING
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STORAGE BOTTLES

Pick Corning™ sterile disposable plastic or
Pyrex® reusable bottles for your media and
fluids. Plug seal caps are airtight. Leakproof.
Wide mouths make it simple to pipet and
pour. Choose 200 or 500 mL sterile disposa-
bles, 100 mL to 10 L reusable bottles.

See all the members of the Corning
Orange Line. 490 cm? and 850 cm? roller bot-
tles, and these cell cultures support items:
16 X 125 mm culture tubes, 100 mL gradu-
ated cylinder, 250 mL container, and 250 mL
Erlenmeyer flask.
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BAUSCH & LOMB

Aurora Borealis

FOR THE WORLD

The SPECTRONIC 2000
delivers answers on the double !

The Bausch & Lomb SPECTRONIC® 2000 dou-

ble-beam scanning spectrophotometer provides

the extra analytical performance you demand:

¢ First and second derivatives

e A choice of readouts, scan speeds, and data
enhancement techniques

o A full line of custom sampling accessories

¢ And the Bausch & Lomb reliability you ex-
pect...all at an affordable price!

How does the 2000
deliver more?

The microprocessor-controlled 2000 delivers
more analytical power, versatility, ease of use,
and sheer performance than any other instru-
ment in its class. It offers a fully optimized,
high-energy optical system using Bausch &
Lomb replicated holographic gratings for min-
imum stray light. Automatic baseline storage

Bausch&Lomb. Answers through optics since 1872.

corrects for background anomalies. First and
second derivative outputs give you higher effec-
tive resolving power. A 2nm slitwidth provides
the best resolution/ energy combination for
most chemistries. And a full range of accesso-
ries give you the sample and data handling your
analyses demand.

Can the 2000 be
computer interfaced?

You can use your general purpose lab computer
to control all of the analytical functions the 2000
provides. What's more, you can mathematically
manipulate and store data for later retrieval
...cut operations and data recording errors...
and format final results in the form you prefer.
Ask about our newest software programs.
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What other support does
Bausch&Lomb provide?

Being the preeminent innovator in this industry
for the past 30 years, we have formed an im-
mense Data Bank which contains thousands of
references to methodologies applicable to our
instruments. Content is multidisciplinary.
Access is immediate. And free. Bausch & Lomb
supports you with our Applications Lab to help
you find practically any analytical answer. And
we stand behind our nationwide distributor
sales and service network with our Bausch &
Lomb field service team.

Get the right answers now!

Contact Peg Moran at 716-338-8363, or write her
at Bausch & Lomb, Dept. 6682, 820 Linden
Avenue, Rochester, NY 14625.
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: Inverted
Is looking u

The use of inverted microscopes is on the rise in bio-medical 2
research and routine applications. Today, Zeiss offers the most For ROUtlne WOI'k.

complete line of inverted microscopes. Each features the inim-

itable optics and precision engineering that have made — P New ID 02 M-r' S

and keep — Zeiss pre-eminent in the field. Here are three, very For examination of specimens in microtest or microtiter plates,
affordable Zeiss inverted microscopes. Like all Zeiss micro- in test tubes, bottles, culture dishes and flasks. Large (180 x
scopes, they offer the highest performance/price ratios, with 270mm) stage with attachable mechanical stage (85 x 125mm
more advanced features per dollar, more value, than other traveling range). Specimens are screened with deep-lying, left-
inverted microscopes. hand stage control. Phase contrast optional.

Zeiss. The most complete line
of Inverted Microscopes avail-
able. Contact your Zeiss dealer
today for the complete story on
each instrument.

ID 02 MT
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MICroscopy

For Advanced Routine Work ~ For Research.

and Research. New IM. IM 35.
Unique, ultra-stable 3-point stage support. Ergonomic design Accepts practically any 35mm camera back with focal plane
puts all controls at fingertips for comfortable easy-see, easy-do. shutter. Focusing through binocular tube. Unique, ultra-stable,
Swing-back illumination and condenser carrier for wide-open 3-point stage support. Widest range of options for all tech-
access to specimen and stage. Wide range of accessories for niques: phase contrast, DIC, darkfield, polarized light, reflec-
all technigues including fluorescence. tion contrasts, fluorescence. The ideal instrument for

micromanipulation.

Carl Zeiss, Inc.

One Zeiss Drive
Thornwood, NY 10594
(914) 747-1800

| ! The great
Inver;oscope D ICM 405 name

xiomat ADC
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NATURE'S
BIOREACTOR

The New Bio-Response MCT* (Mass Culturing
Technique) System Delivers Monoclonal Antibod-
ies And Other Mammalian Cell Products When
You Need Themm—From Grams To Kilograms.

Insufficient quantities of
desired peptides are a key
cause of expensive research and
production delays. The MCT
system is a new and unique
mammalian cell culturing pro-
cess designed to overcome the
obstacle of insufficient quan-

the quantity you need...when
you need it! Additionally, every
step in MCT production has
been developed to contain costs
now and in the future while
maintaining exceptional purity
and quality in mammalian cell

proteins.

tities of peptides by delivering

Quantity
Unlike conventional cell-
culture methods, the MCT
system uses “fresh,’ free-
flowing lymph directly
from a cow. Following
treatment, the lymph is
continuously diffused into
and out of a growth cham-
ber. This nearly in vivo
growth environment stim-
ulates continuous and opti-

mal protein secretion. The -

result? Large quantities of
desired proteins enabling
you to move to the clinic or
market...faster.

*MCT (Mass Culturing Technique) is a trademark of Bio-Response, Inc.

Cost

Unlike conventional cell-
culture methods that re-
quire extensive labor forces
and expensive growth medi-
ums, Bio-Response’s

MCT is a closed,
steady-state system.

In essence, the MCT sys-
tem starts with a low-

cost lifeline—a feeding
cow—and ends with a
pure, quality product. MCT
...an optimal system at low
cost.

EXCESS LYMPH
AND CELLS

SPENT GROWTH
MEDIUM

WHOLE | SUPPLEMENTS
LYMPH

FILTER

@N/CARBON DIOXIDE
A

———————— > ANALYSIS:

glucose
lactate
0, CO,
pH

R

SEMI-PERMEABLE
HOLLOWFIBER  pRODUCT
PURIFICATION

Purity

Unlike conventional cell-
culture methods, the MCT
system is designed to
insure purity without tedi-
ous processing. By direct-
ing the lymph across semi-
permeable membranes,
MCT provides both separa-
tion of media protein from
desired cell products, and a
continuous nutrient flow.
The ability to add or with-
draw from the chamber to
maintain optimal cell den-
sity permits continuous
harvest of a highly pure
product.

For further information, call Bio-Response, Inc. at

(415) 786-9744.

BIO-RESPONSE, INC

© 1984 Bio- Response Inc. Ali Rights Reserve:
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Quality

Unlike conventional meth-
ods of production that
attempt to create biologi-
cally active mammalian ce
products, the MCT systerr
provides a pure-mammal-
ian product—an exact cog
of the original protein anc
in the case of non-antibod
polypeptides, uncompro-
mised by inappropriate gl
cosylation and disulfide
bond formation. There is
growing consensus favor-
ing products produced in
mammalian cell-culture
system, such as the
Bio-Response MCT systen

aOTEANTAT
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The Logical Suspect

Soot particle growth as it takes place in wood-burning fireplaces,
diesel engines, and industrial furnaces, has been attributed

to a complex set of interdependent chemical reactions.

A researcher at the General Motors Research Laboratories has
demonstrated that the decomposition of a single species is

primanily responsible.

Soot Formation

Total
Growth Rate

—
(=
L

Growth Rate
Per Unit Area

1

Relative Mass Growth Rate
W
T

1 1 1 |
0.76 0.80 0.85 0.90 0.95

Ethylene/Oxygen (Mole Ratio)

Figure 1: Total growth rate comtrasted with
growthk rate per unit area plotted as a function
of ethylegu/%ev: mole ratio measured at a
given height a the burne: face.

a st soot part the imcorporation o
acetylene molecfl‘;s.

SOOT FORMATION may be
divided into two stages.
Microscopic soot particles are gen-
erated in the “inception” stage.
They reach full size in the “growth
stage, which accounts for more
than 95% of their final mass. Most
scientific exploration has concen-
trated on icle inception which,
despite all the effort, remains
unexplained. Dr. . Hamms,
a physical chemist at the General

otors Research Laboratories,
has reversed traditional priorities.
Combining experiment with logic,
he has formulated the first quan-
titative explanation of the growth
stage in soot formation.

Dr. Harris arrived at his
mechanism through an elaborate
process of elimination. To focus
on the chemistry of soot growth,
he began by eliminating from his

SIZE
L

investigation the complexities
introduced by turbulence and
mixing. He limited his research to
premixed, ethylene/oxygen, lami-
nar flames with one-dimensional
flow.

Previous descriptions in the
literature told him that two pro-
cesses take place simultaneously
during growth. Incipient particles
collide and coalesce into larger
particles, while growing at the
same time by incorporating hydro-
carbon molecules from the burned
gases.

The first process reduces
total surface area without chang-
;1;15 total mass, while the second,

led “surface growth] increases
both total surface area and total
mass. Hence, the increase in the
total mass of soot can be entirely
attributed to surface growth.

Dr. Hamris set out to iden-
tify the hydrocarbon molecules—
or “growth species” —responsible
for surface growth. Increasing by
increments the richness of the
flame, he made the key discov-
ery that although the total mass
growth rate (gm/sec) increases
strongly when the ratio of ethyl-
ene to oxygen is increased, the
mass growth rate per unit surface
area (gm/cm?sec) increases only
slightly (see Figure 1). Thus, the
controlling variable for how much
soot is formed is not the concen-
tration of growth species, but the
surface area available for growth.

This finding led him to con-
clude that richer flames produce
more total soot because they gen-

SCIENCE. VOL. 224



erate more ﬁrticles in the incep-
tion stage. More incipient parti-
cles offer greater initial surface
area for the incorporation of hydro-
carbons.

Since the growth rate per
unit area must depend on growth
species concentration, this con-
centration must be similar from
flame to flame. Dr. Harris went
on to reason that there must either
be enough growth species at the
outset to account for the total soot
growth in the richest flame, or
the species must be rapidly formed
within the flame from another
hydrocarbon present in high
enough concentration.

HE NARROWED his search
to the four most abundant
classes of hydrocarbons found in
flames: acetylene, polyacetylenes,
pokfﬁyclic aromatic hydrocarbons
(PAH), and methane. Methane
can be eliminated, because its
concentration does not decrease
as soot is produced. There is not
enough PAH to account for soot
formation in any flame. Neither
of these two hydrocarbons can be
readily formed from the other major
species present. That left only
acetylene and the polyacetylenes.

Acetylene contains enough
hydrogen to account for the hydro-
gen content of soot measured in
the early stages of growth. But
among the polyacetylenes, only
diacetylene could possibly supply
enough hydrogen. That left acet-
ylene and diacetylene.

There is more than enough
acetylene to account for the mass
of soot produced. There is not
enough diacetylene, and while
diacetylene can be formed from
the abundant supply of acetylene,
the reported rate of conversion is
too slow for diacetylene to play a
significant role. That left only
acetylene.

Dr. Harris verified that acet-
ylene is the growth species by
determining that the slight increase
in growth rate per unit area is
proportional to the increase in
acetylene concentration (see Fig-
ure 1). He also found that the rate
constant he measured was in
agreement with the reported rate
constant for the decomposition of
acetylene on carbon. These find-
ings confirmed his hypothesis that
soot particles grow in flames by
the incorporation and subsequent
decomﬁosition of acetylene.

“Now that we know how soot
grows, says Dr. Harris, “we can
examine how it begins with greater
understand‘i:?]ﬁ. Then, perhaps our
knowledge will be complete enough
to suggest better ways to reduce

General Motors

3

Dr. Stephen ]J. Harris is a Staff
Research Chemist at the General
Motors Research Laboratories.
He is a member of the Physical
Chemlstr%Department.

Dr. Harris graduated from
UCLA in 1971. He received his
Master’s and Ph.D. degrees in

hysical chemistry from Harvard

niversity. His doctoral thesis
concerned Van der Waals forces
between molecules. Following his
Ph.D. in 1975, a Miller Institute
Fellowship brought him back to
the University of California, this
time at Berkeley, where he spent
two years studying laser-induced
chemistry. He joined General
Motors in 1977.
. Dr. Harris conducted his
investigation into soot particle
growth with the aid of Senior Sci-
ence Assistant Anita Weiner.
His research interests at GM also
include the use of laser diagnos-
tic techniques in combustion
analysis, with special emphasis
on intracavity spectroscopy.
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Polaroid
introduces

Now you can use Polaroid’s
Instant Slide System with any
35mm camera or instrument
with a standard 35mm bacl;

Introducing Polaroid’s three new
instant slide films: Polaroid Pola-
chrome CS 35mm color transparency
film (ISO 40/17). Polaroid Polapan
CT 35mm continuous tone black
and white transparency film (ISO

125/22). And Polaroid Polagraph HC
35mm high contrast black and white

transparency film (ISO 400/27).
The new Polaroid 35mm Instant
Slide System lets you develop,
mount, and project these films in
under 5 minutes. And at a cost that’s
about the same as conventional
transparency films with processing.*
These Polaroid films are totally
unlike any other 35mm films you've

B

instant
Smm shdes.

ever used. And the technology is
totally different. Pola-
chrome CS film is
based on an
w additive pro-
cess; its base
density is greater,
and the ISO film
speed is a little
slower. Yet it produces
unbelievably accurate,
saturated colors with
medium grain, sharp detail,
and high resolution. The
black and white films offer
you the world’s simplest,
most direct way to get high
quality, fine grain, continuous
tone or high contrast slides. Instantly.
Processing is easy You load the
film into the AutoProcessor. Turn the
handle. Wait a minute. And rewind
the film into the cartridge. Mounting
is simple, and you're ready to pro-

ject. All in under 5 minutes.
The scientific applications are
virtually limitless.

Polaroid instant slide films can be
used in hand-held 35mm cameras
or in the most sophisticated labora-
tory instruments equipped with
standard 35mm backs.

And because the Instant Slide Sys-
tem can give you slides in under five
minutes, you can have scientific
images ready on-the-spot. Securely,
in-house. No darkroom: is needed.

And you can be sure you have the
results you need for documentation,
presentation, or consultation.

You've waited long enough. Its
available at dealers now.

See your local dealer now. Or find
the name of the Polaroid Dealer
nearest you by calling toll-free 800-
526-7843 ext. 400 in the continental
U.S,; 800-522-4503 ext. 400 in N. J.

*Comparison based on suggested list price of film
and processing for 36 exposure roll.

The new 35mm Instant Slide System

Polapan

from POLAROID

Polachromc and Polagraph o
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Queue CO, incubators for controlled oxygen
atmospheres. Our patented cell culture system
gives you greater flexibility and the most
repeatable gas control you can buy.

We've designed a remarkable new incubator with a
gas controller so simple it never needs to be cali-
brated. So unique, it’s patented. You can now
create accurate environmental models in vitro to
simulate the in vivo specificity of cell cultures.

Learn why we're changing the way investigators
think about CO, incubators. Call Queue at 304-
464-5400 for a literature portfolio.

The more you know about CO,
incubators, the better we look.

Single and dual chamber water
jacketed models utilize the RG3 Gas
Control System* for conventional
air/CO, control or multiple gas
mixtures.

Queue.

Makers of Ultra-low Freezers, Fermentors,
CO, Incubators and Orbital Shakers.
Queue Systems Inc. Box 1901 Parkersburg, WV 26101 USA

Queue Systems International  Telex 869424 Queue PKB
Telephone 304-464-5400

© Queue Systems, Inc. 1983 * U.S. Patent No. 4392514
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Multi-temperature
environmental chamber with
humidity controls.

116" x 9'7" x 8'6"

The people who brought you the first
“all metal” walk-in environmental rooms
are the same people whose quality-
built prefabricated, prewired, pretested
walk-in environmental rooms finish last.
Everytime. In fact, some of our rooms
have been in service for over 20 years!

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

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

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

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

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

~ Channellight with urethane insulation,

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

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

 WE BUILD EQUIPMENT TO WORK.

our (J5TH
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For literature circle reader service number 40

For representative to call circle reader service number 41
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Sartorius
accuracy in

o4 second

Sartorius Series 1400 Toploading Balances

High-technology electronics, faster weighing, new
built-in keyboard capabilities, unique “Autocheck”
...starting at $1,150.
Great things come in these small packages: Sartorius
Series 1400 toploaders, bringing you the latest tech
nology...very large-scale integration in low-profile
electronic weighing systems. Now new microproces-
sors, MP-7 and soon-to-come MP-8, control weighing
functions previously done by many integrated circuit
components

While size has decreased, speed and reliability
have improved. Electronic weighing has never been
faster (with an update time as little as 0.1 second in the
MP-8) or had fewer components. And decreasing the
size has decreased the cost of owning a 1400 MP-7
MP-8...perfect for all your weighing needs even in less
than perfect conditions

The new 1400 Series toploaders simplify many
weighing operations
mal weighing. Theseoptionalprogram capabilities are

Sartorius electronic
weighing systems

Brinkmann

counting, conversions, and ani-

all accessed through a new, convenient, built-in key-

board—another exclusive from Sartorius
Convenience, in this case, means confidence. A

unigue “Autocheck” feature reviews and verifies the

functioning of all electronic circuits automatically. Con-

venience and confidence in a compact, affordable

weighing system from the company that brought you

the first microprocessor-controlled balance—Sartorius.
For more information or a J

demonstration, call or

write: Brinkmann

Instruments Co., Division

of Sybron Corporation,

Cantiague Road, Westbury,

NY 11590, Tel: 800-645-3050;

in New York: 516-334-7500

SYBRON
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- The Tek 5000 Series
launches a colorful new
career.




QUICK WHOLE BLOOD Ki
SPECIFIC/T&B CELLS

This new kit from Coulter offers you
high specificity—it is the only kit with
both T & B specific monoclonal anti-
bodies. It is fast (ready to read in 25-30
minutes), flexible (suitable for use with a
fluorescent microscope or EPICS® or
other flow cytometers) and complete (it's
the only kit with everything -

you need for 25 tests, including control

It has built-in Q.C....identifiable
morphology that correlates with the
standard differential. It has quality
reagents; modern processing technique
with guaranteed high brightness,
specificity, purity, and lot-to-lot
uniformity.



(FR@M COULTER ONLY)

# The only specific B Cell Markers, B1
and B2.

@ The only specific Monocyte/Macrophage
Marker, MO2.

@ The original specific J5 (CALLA) Marker.

# Unigue Activation Markers such as
{1a like) 12 and ILRZ.

# Migh Titer MCA to Human
Immunogliobuling including 196, gD,
M, 1gE.

B A World Class Reference Developing
Reagent, GAM-FITC.

Also of interest are monoclonal antibodies
both unconjugated and conjugated with fluores-
cein and biotin labeling with the highest affinity,
labeling density and specificity. They are pack-
aged for your needs in 25, 50, 100 test sizes.
Discounts available on multiple 100 test sizes.

Coulter also offers a comprehensive line of
T Cell Markers, including T4, T3, T4, T6, T8, T11
and TQ1. And also mouse IgG and IgM controls
specially-formulated for background deter-
minations in MCA reagent applications.

COMING FROM COULTER

B A Myeloid Series ® T Ceil—Lytic Series

= T Cell Markers—for special applications
= More B Cells ® Highly-specific Natural
Killer Cell markers ® Plasma Cell markers

® More activation markers ® More CALLA
markers ® Whole Blood Kit—T4/18

= Biotin-Avidin Peroxidase Kit—T11/B1.

® Subclasses of Human
Gamma immunoglobulins

= AIDS Typing Kit

= Acute Leukemia
Typing Kit.

= All purpose
Calibrator—
Microscope,
EPICS, etc.

For research use only; not for diagnostic or therapeutic use.

EPICS and COULTER CLONE are registered trademarks of Coulter Corporation.

Circle No. 44 on Readers’ Service Card

To order a Whole Blood T & B kit or for informa-
tion on our other Monoclonal Antibodies and
Reagents, please call:

(800) 327-3778 (outside Florida)

(800) 432-6518 (inside Florida—Ext. 289)

or write to:
COULTER IMMUNOLOGY
A Division of Coulter Corporation
440 West 20th Street
Hialeah, Florida 33010

Bringing Significant
Developments to the Surface.

COULTER IMMUNOLOGY

A Division of Coulter Corp.
440 West 20th Street
Hialeah, Florida 33010

Send more information on the COULTER C
I've circled.
T, T3, T4, 76, T8,
B1, B2, B4, 12, ILR2,
Mo2, MY4,  My7, MY8,  MY9,
J13, TQ1, IgD, 19G, lgM, G

CAM-BIOTIN, Kappa, Lambda, Typing Kits

LONES®

T11,
Mo1,

J5,
AM-FITC,

NAME TITLE
ORGANIZATION DEPT.
STREET ADDRESS

CITY/STATE 2P
TELEPHONE EXT.




NAPCO’S SERIES 6000

WATER-JACKETED CO. INCUBATORS.

WHEN ABSOLUTE CHAMBER CONTROL
IS AN ABSOLUTE MUST.

When your incubation
technique requires absolute
accuracy in environmental
control, your equipment must
be able to deliver. Completely
NAPCO Series 6000 incu-
bators can.

Series 6000 incubators
are water-jacketed CO, units
specifically designed to main-
tain precise temperature and
CO, control and high relative
humidity in applications that
can't tolerate “almost”

1984 NAPCO

A dual-temperature
sensing system is responsible
for precise chamber monitor-
ing. Sensors are positioned
not only in the water jacket
but in each separate chamber
as well. Should temperature
drift, audible and visible
alarms sound an alert

But, precise temperature
control is only part of the
story. A unique air-flow sys-
tem assures very high relative
humidity levels. And, an auto-
matic CO, closed-loop con-
trol system keeps CO»
tension within 0.1%.

To further discourage
contamination, the 6000
series employs a strict mod-
ular design. The double-
walled interior chamber bolts
into an insulated exterior
assembly, effectively isolating
it from ambient conditions

The 6000 series CO,
incubators from NAPCO.
When absolute integrity is a
must.

Call or write for more
information.

NATIONAL APPLIANCE COMPANY
10855 S.W. Greenburg Road
Portland, OR 97223-0002

Toll-free phone: 800-547-2555
Phone: 503-639-3161

Telex: 151144




EQUATIONS PROCESSED

NO PENCIL. NO PAPER. NO MANUAL LABOR.

The TKISolver® program will take
on your toughest problems—
linear, quadratic, simultaneous
equations, whatever. Then stand
back. Because TK!Solver turns
your personal computer into a
simple, yet powerful, desktop
equation processor.

Whether your problem is a
simple formula or a model con-
sisting of many equations,
TK!Solver can help improve your
productivity. Once the equations
are written, enter the known
values, press the | key, and
TK!Solver gives you the answer. ~

Engineers, scientists, architects, financial
analysts and planners, educators, researchers,
and other professionals who use equations and
mathematical models can work more creatively

with TKISolver.

TK!SOLVER GIVES YOU:
BACKSOLVING

If the programs you use now require you to rewrite
the same equation to solve for different unknowns,
TK!Solver can dramatically improve your productivity.
Enter your problem once and then solve for the un-
knowns no matter where they are in your equation.

ITERATIVE SOLVING

If TKISolver can't solve an equation directly, take
an educated guess at the answer. Type the | key
and the TKISolver program starts with your guess
and performs repeated approximations to con-
verge on the answer.

LIST SOLVING

Given a list of input values, TKISolver automati-
cally calculates the equation for every value in

your list. For example, if you want
to know how different interest
rates will affect monthly loan pay-
ments, enter a list of interest rates
and let TK!Solver calculate the
payment amount for each value.

UNIT CONVERSIONS

Any type of unit conversion—
Fahrenheit to Celsius, meters to
feet, dollars to deutschemarks,
newtons fo dynes—can be made
without altering your equations.
Just define the numerical relation-
ship between two units of mea-
surement and the TK!Solver
program automatically converts
the variable value to the unit
you specity.

TABLES AND PLOTS

Quickly generate tables and plots of your results
on your screen or printer,

AVAILABLE NOW
You can run the TKISolver program on the IBM® PC

and XT and compatible machines, the Digital™
Professional™ 350, the Digital™ Rainbow™ 100, the
Wang Professional Computer, Apple® //e, and on
the following personal computers using MS™-DOS:
Tl Professional Computer, GRID Compass Com-
puter,” Canon AS-100, Eagle® 1600, Toshiba T300,
and the Zenith Z-100™

SEE IT TODAY

There's more. Lot's more. But you'll have to see it

to believe it. And that's easy. Bring your own
equations into your nearest computer retailer and .
ask to see the TKISolver program in action.

The world's first equation processor for

personal computers.

TK!Solver’

By Software Arts,” creators of VisiCalc®

27 Mica Lane, Wellesley, Massachusetts 02181

617-237-4000

Copyright © 1984 Software Arts, Inc. All rights reserved.
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Floating Point Systems
array processor tobreak

The FPS-5000 Series from
Floating Point Systems

Now, a new family of
products from Floating Point
Systems brings increased com-
puting power and unmatched
price/performance to the
signal/image processing world.

With 3 to 6 times the speed
and 4 times the memory capacity
of previous FPS products, the
FPS-5000 Series provides comput-
ing for applications that exceed
their present system’s capability.

The FPS-5000 Series offers fast,
accurate, flexible computing for
the most demanding real-time,
user-interactive, and production-
oriented applications.

Four basic product groups

make up the new FPS-5000 Series:

the 5100, 5200, 5300 and 5400.
Peak performances range from 26
million floating-point operations
per second (MFLOP), to 62
MFLOP. Data memory of 0.5M to
1M words is available along with
program memory to 32K words.

By combining a distributed
architecture concept with the
latest VLSI technology, the

Typical performance examples of geophysical, medical imaging and
signal/image processing applications.

Application Example AP-1208B FPS-5410 5420 5430

1. Demodulation/Signal 13.8 msec. 6.5msec. N/A N/A
Analysis

2. Tomography Preprocessing 60 sec. 25sec. 16 sec. 12 sec.

3. Multispectral Image Classification 49sec. 25sec. 13.3 sec. 10.5 sec.
(512 x 512 pixels 8 Bands, 4 classes)

4. 2DFFT 3.4sec. 1.4sec. .7 sec. 5sec.
(512 x 512 complex)

5. Matrix Multiply 439 msec. 177 msec. 96 msec. 71msec.
(100x 100)

Based upon specifications subject to change.

FPS-5000 Series sets a new stan-
dard for cost-effective computing,
breaking the $2,000 per MFLOP*
barrier—the first time this has
been achieved in any floating-
point computing system.

*Based on U.S. Domestic Prices

Arithmetic Coprocessors. Data
flow is simultaneously managed

FPS-5000 Series Architecture

<a—p-disk, display, ...
Special A/D,D/A, ...
~ Purpose 1/0 . »
cuoprocmor Processor I

Distributed processing
architecture

The FPS-5000 Series is
a distributed processing
system that maximizes
throughput by allocating
the computational load to
a set of high-performance,
independent, floating-
point processing elements called

b
1/0 Bt
Processor




introduces the first
the $2,000/MFLOP barrier.

by a combination of
independent 1/0 Pro-
cessors and the central
Control Processor.

Each Arithmetic
Coprocessor, with
synchronous architec-
ture to allow simple
application debugging,
functions as a self-
contained unit.

The new Multiple
Array Processor
Execution Language
(MAXL), based upon
FORTRAN 77, allows the user to
construct an integrated system
environment which can be tuned
to application requirements.

Increased performance can be
achieved by adding Arithmetic
Coprocessors as a field-install-
able upgrade as the user’s
requirements evolve.

Compatibility
The FPS-5000 Series maintains
software compatibility with pre-
vious FPS 38-bit processors and is
supported on a range of host
computers. Thus, the extensive

software support developed for
FPS-100 and AP-120B products is
maintained and users are able to
move existing applications onto
the FPS-5000 Series with minimal
effort.

Quality and Reliability

The FPS-5000 Series was
designed and built with the same
quality standards inherent in all of
the previous Floating Point
Systems products—standards
that have earned those products a
reputation for unprecedented
reliability and one of the best

[Hanm (1)) ]

meantime between failure (MTBF)
rates in the industry.

The Series is backed by the
same outstanding worldwide
support services that distinguish
Floating Point Systems from other
manufacturers.

For more information about
how the FPS-5000 can be used in
your specific application, call (800)
547-1445 or your local sales office.

The world leader in array processors.

FLOATING POINT
« SYSTEMS, INC.

P.O. Box 23489

Portland, OR 97223

(503) 641-3151

TLX: 360470 FLOATPOIN BEAV

FPS Sales and Service

U.S.: CA Laguna Hills, Los les, Mountain View, CO Lakewood,
CT Simsbury, FL Winter Park, GA Aflanta, IL Schaumburg, LA New
Orleans, MD Rockville, MA Dedham, MN Edina, NJ Red Bank, NM
Corrales, PA Devon, TX Grand Prairie, Houston, WA Bellevue.
INTERNATIONAL: Canada, Calgary, Montreal, Ottawa; England,
Bracknell, Berkshire; France, Rungis; Japan, Tokyo;
Gouda; West Germany, Haar.

DISTRIBUTORS: Argentina, Buenos Aires (Coasin Computacion,
SA); Australia and New Zealand, Milsons Point-N.SW,
Melboume-Victoria, Canberra-ACT (Techway Ply, Ltd.); Austria,
Vienna (Othmar Lackner Elekrron‘%ae Bouillemzrlwst)e FLljnldnd
Gerdte); Denmark, Copenhagen (BLT Agenturer A/S); Finland,
Helsinki (O Emmett AB); India, Bombay (Hinditron Computers
PV, Lid); Israel, Tel Aviv (Eastronics, Ltd); Koreq, Seoul (World
Business Machine, Inc); SIng‘apom (! , Brunei,
Indonesia and Malaysia), Singapore (Scientek Engineering
Co; Southem Africa, Johannesburg (Anker Data Systems);
Sweden and Norway, \axholm (Tre Konsulfer AB); Taiwan, Taipei
éSden’rek Corporation); United Arab Emirates, Rashidya, Dubai
(Albwardy IAL), Abu Dhabi (ADIAL).

© Floating Point Systems, Inc. 1984
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The new MICRO-ISOLATOR System:

A remarkably simple caging system that has the
microbiological integrity of a complex isolator...

without its high cost or the awkward limitations
on the movement of people and animals.

What's different about the MICRO-ISOLATOR System?

At first glance, it looks as though we've just put a polycarbonate
cage on top of a standard mouse cage with the “roof” of the top
cage vented. Right. . .but there's more. The recessed roof func-
tions as a static filter by virtue of a special filter material that's
protected by a perforated aluminum sheet. And, most importantly,
the top cage overlaps the bottom cage and effectively forms a
giant Petri dish-like structure. Result: There is a substantial inter-
change of gases and an effective microbiological barrier.

How effective is all this?

This system, when incorporated into most existing facili-
ties (with only minor facility modification), can maintain
axenic mice in the gnotobiotic state. The static filter and
the cage overlapping effectively keep dust particles—
which are the “microbiological taxis”"—out of the system.
Accordingly, this is really a miniature isolator, an “island,”
a protected microenvironment within any macroenvironment.
Does it really work? Even immune-suppressed mice
have been successfully maintained in this system adja-
cent to mice contaminated with Pseudomonas, Pas-
teurella, Citrobacter, Aerobacter; Klebsiella, and Staphy-
lococcus aureus without any transfer of organisms.

What are the applications
of the MICRO-ISOLATOR System?

It's ideal for the maintenance of a stable

limited defined-flora mouse colony . . .for

either animal production or research. It is

also a first-rate quarantine housing system
because animals from different sources with dif-
fering microbiological profiles can be quaran-
tined in the same room without cross-contamina-
tion. (The barrier works in both directions: keeps
contaminants in or out.)

What are the other advantages?

This caging system is rigid, durable, easy to han-
dle, uses minimal rack space, is easy to sterilize,
and because the top fits snugly on a standard 29.2
x 19 x 12.7 cm mouse cage, it doesn't dislodge
when cages are pushed together (the way other
filter caps sometimes do).

The system eliminates the expense and incon-
venience of starting or maintaining a complex SPF
barrier type facility. Simple, inexpensive, and no
time-consuming “entry” procedures.

Finally, the colony odor is significantly min-
imized; allergic responses are substantially reduced
through containment of animal dander.

Patent applied for. Copyright © BioMedic Corporation 1982




But is the air interchange really adequate?

Institutions now using this system report that hypoxia is not
a problem. Additionally, ammonia level is not a problem if the
population density per cage is kept at three to four mice and
bedding changed every three or four days. . .especially
when relative humidity can not be well controlled. (Ammonia
can be totally eliminated from the colony if defined-flora
mice without urease-positive aerobic bacteria are used.)

What else do | need to make the MICRO-

To effectively maintain the isolation of the animals at all
times, cages must be opened and serviced within a Class Il
Biohazard Hood and aseptically supplied with sterile feed,
bedding, and water. (For additional guidance on the use of
this system, please consult the references below.)

MICRO-ISOLATOR is a trademark of Lab Products, Inc.

e

From Lab Products, Inc.—the leader in

environmental control products

Lab Products now offers the widest selection of systems for
environmental protection: the new MICRO-ISOLATOR Sys-
tem; the VR-1 Ventilated Animal Rack; five Stay-Clean™
laminar flow systems; Isosystem™ housing system consist-
ing of a disposable filter cap, cage cover, and plastic cage;
Enviro-Gard™ filter system with permanent filter bonnets;
and See-Through™ suspended cage systems with a spe-
cial filtering system. We are now likely to have at hand
solutions to virtually all of your environmental problems.

Ordering Information

To order the new MICRO-ISOLATOR System, please refer
to the following catalog number:

10209—Complete MICRO-ISOLATOR System consisting of:
10272—Polycarbonate cage 29.2 x 19 x 12.7 cm
10227—Stainless steel wire bar cover
10204—Polycarbonate MICRO-ISOLATOR filter bonnet
Above items may be ordered individually.

Other components and accessories also available:
10206—Replacement filter sheet
30160—16 oz. glass water bottle
30008— # 8 rubber stopper
30135—Stainless steel sipper tube

Call Customer Service toll free 1-800-526-0469.

For more information

Write or call Lab Products, Inc., 255 West Spring Valley
Avenue, Maywood, New Jersey 07607 or complete the
coupon. (Phone 201 /843-4600)

References

R. S. Sedlacek, H. D. Suit, K. A. Mason, and E. R. Rose; 7th ICLAS
Symp.; Utrecht, 1979; Gustav Fischer Verlag, Stuttgart, Germany,
1980; New York, 1980

See also: abstracts of papers Nos. 32 and 35 of papers presented
by R. S. Sedlacek and R. P. Orcutt at 32nd Annual Session AALAS,
Salt Lake City, Sept. 20-25, 1981.

lab products inc

a [l company

LP81-1708

Lab Products, Inc.
255 West Spring Valley Avenue
Maywood, New Jersey 07607

| would appreciate:

O Additional information on your new MICRO-ISOLATOR
System,

[ Information on your other environmental control products.

O Your 68-page catalog of animal housing and care systems
and accessories.

[0 Seeing your local representative. Please call and set up an
appointment.

Area Code
Name

Title
Organization
Address

Zip
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“Sowhat makes it better than mine?”

“Well Ive stopped collecting fractions.
. Ljustcollect peaks?

“Yes, it’s the only peak-sensing HPLC collector that does”

“SO?”

“So for preparative HPLC it’s perfect. It’s got a built-in slope
detector that can tell the difference between peaks and non peaks”
“How about unresolved peaks?”

“Them too, and it automatically compensates for drifting baselines,
peak asymmetry and band broadening”

“Yeah, but will it really work with fast eluting peaks?”

“Listen, this fraction collector’s so intelligent, it'll collect anything you want,
any time, any place. So however sharp the peak is you’ll always get it
— right in the tube. And it’s got over 300 tubes to collect in”
“OK, but will it work with my system?”

L “Of course it will—and you’ll be able to
program it with your own HPLC »
controller.”

“Well, what’s it called?”
“SuperRac”

“And who makes it?”

KB

“LKB? 1 think I'll give them a call”

| You'll find more
LKB fraction col
~at work in laborat
- throughout the
| than any other.

BROMMA

Head office: LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden. Tel. 08-98 00 40, telex 10492
Main US sales office: LKB Instruments, Inc. 9319 Gaither Road, Gaithersburg, Maryland 20877. Tel. 301-963-3200, telex 909870 (dom.), 64634 (intern.)
UK sales office: LKB Instruments Ltd., 232 Addington Road, S. Croydon, Surrey CR2 8YD, England. Tel. 01-657 8822, telex 264414
Other sales offices in: Antwerp, Athens (for Middle East), Bangkok, Copenhagen, Lucerne, Madras, Moscow, Munich, Paris, Rome, Turku, Vienna, Zoetermeer
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475 GOOD REASONS
TO CHOOSE MILLIPORE
MEMBRANE FILTERS.

Millipore filters are the first choice of
professionals for some very good reasons:

Quality resulting from up to 25*
different types of fests during manufacture.

Choice from over 200 specidlized
separations products.

Adyvice from 65 Technical Service
Specialists worldwide.

Support in the field by 185 Millipore
Applications Specialists worldwide.

Nobody else offers as many proven

roducts or as much technical support as
ﬁ/\illipore. Nobody.

For your free copy of the new Millipore
Filter Selection Wall Chart or for further
details on Millipore membrane filters, call
800-225-1380 (in Massachusetts,
617-275-9200) or write Millipore
Corporation, Bedford, MA 01730.
Millipore: don't setfle for anything less.

MILLIPORE"®

4

*Number of tests depends upon infended membrane application.
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SCIENCE. SCOPE

Batteries that may live seven times longer than the spacecraft themselves will

be employed on Intelsat VI communications satellites to ensure performance.

The nickel-hydrogen batteries provide power when the satellite slips into Earth's
shadow and the solar cells no longer generate electricity. They have demonstra-

ted 6,000 discharge cycles in tests, the equivalent of 70 years in geosynchronous
orbit. Hughes Aircraft Company heads an international team building Intelsat VI

for the International Telecommunications Satellite Organization.

A new video graphics projector that's brighter and sharper than conventional
projection TV may be the next addition to office computer systems. The Hughes
projector displays monochromatic computer-generated alphanumerics, symbols, and
graphics. It could be used for displaying dynamic computer data and facsimile
video pictures in board rooms and other areas, and for teleconferencing. The
projector uses a device called a liquid-crystal light valve, a cousin of displays
in digital watches. This device intensifies the image from a cathode-ray tube
and projects it onto a screen up to 12 feet wide. The picture is so bright and
has such high resolution that the viewing room needn't be darkened.

A novel engineering tool for producing the AMRAAM missile is expected to save the
U.S. government and Hughes millions of dollars and months of work. A full-scale
prototype of the Advanced Medium-Range Air-to-Air Missile has been completed
using actual engineering drawings, materials, and processes. The purpose of this
"precision physical model" is to refine AMRAAM's design and detect potential
manufacturing problems, especially those stemming from late improvements. Among
other things, the model has been used to determine routes and lengths for wire
harnesses so that mating connectors will line up. It also was used in designing
handling and test fixtures, and to show how its components react to vibration.
AMRAAM is in full-scale development for the U.S. Air Force and Navy.

NATO early-warning aircraft are being equipped with a communications system that
uses four primary encoding techniques to hamper enemy eavesdropping or jamming.
The Joint Tactical Information Distribution System (JTIDS) provides E3A AWACS
aircraft and NATO ground command centers with secure voice and digital
communications. One JTIDS encryption technique is spread spectrum, in which a
signal is expanded over a large bandwidth. With frequency hopping, a second
method, frequencies are changed many times a second. Another technique, time
division multiple access, assigns certain users to specific time slots no longer
than a fraction of a second. Finally, to verify messages, JTIDS repeats messages
automatically. Hughes is supplying JTIDS to NATO and the U.S. Air Force.

The Hughes Tucson facility, located in picturesque Southern Arizona, is a large,
modern manufacturing complex with capabilities for producing advanced missile
systems developed by Hughes. We have openings for experienced and graduating
engineers to work on such advanced systems as the electro-optical Maverick,
radar-guided Phoenix, TOW, and AMRAAM, the Advanced Medium-Range Air-to-Air
Missile. Please send your resume to Professional Employment, Dept. S2, Hughes
Aircraft Company, P.0. Box 11337, Tucson, AZ 85734. Equal opportunity employer.

Creating a new world with efectronics
| Sttt b

| ) |
1 1
' HUGHES '
| ]
1 1
gy Jd
HUGHES AIRCRAFT COMPANY

For additional information please write to:
P.O. Box 11205, Marina del Rey, CA 90295



Mainframe computational
speed in a compact package
about the size of a micro-
wave oven. That’s the new
MAP-6420 array processor.
Now computation for scien-
tific and engineering tasks
doesn’t demand three refrig-
erators’ worth of real estate.
Now it doesn’t require spe-
cial air-conditioned rooms.
And now, for the economi-
cal price of $100,000, you
can boost the speed of your
host computer into the
mainframe class.

Practical Number-Crunch-
ing: The basic MAP-6420

configuration with 4 mega-

packed into a rack-

mountable chassis that
stands only 21” high.
Data memory can be
expanded to 64 mega-
bytes to handle even
the most demanding
applications. MAP was

designed with a low
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THE ARRAY PROCESSORS

MAP-6420

bytes of data memory is

component count that
results in high reliability.
And low component
count offers the benefits

of low power, low cooling,
and minimal space require-
ments. In dollar outlay—
from purchase price, to
installation, to operating
costs—MAP-6420 is

extremely economical.

FORTRAN Programma-
bility: If you know how

to program in FORTRAN,
you already know how to
get high performance from
the MAP-6420. We planned
MAP’s hardware around its
FORTRAN compiler so

that programs you write will

deliver the performance you paid for. Parallel units process
algorithms efficiently, even if they’re not vector-oriented.
Uniform, versatile performance delivered from FORTRAN
—that’s MAP-6420.

Call CSPI today to arrange a MAP-6420 demonstration or
to get technical specs and price information. You know
about the alternatives, now get to know MAP-6420. Dis-
cover a great investment in 64-bit computation. Call toll-
free 1 800 325-3110.
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INTELLIGENT ANALOG
STRIP-CHART RECORDER

The Houston Instrument Series 4500 MICROSCRIBE "

This New Cost Effective Recorder Has:

» Compact Size — yet a full 20 cm span
width.

» Low Price™ — yet provides 34 chart
speeds, and 18 sensitivity ranges start-
ing at 1 mv full scale.

= High Performance — from an im-
proved servo system utilizing the time
proven and patented Houston Instru-
ment capacitive rebalance transducer.
Fast 0.25 sec response.

= Clean Touch Control Panel — no
knobs or switches to be disturbed.

» Dedicated microprocessor controls all
functions and drives the LCD status
display. Also runs continuous self test.

= Optional Digital Buss — enables your
digitally-based system to remotely
control all recorder functions.

These and many more advantages are
yours in the new Houston Instrument
Series 4500 Strip-Chart Recorder.

For the name, address and phone.
number of your nearest represent-
ative, write Houston Instrument,

P.O. Box 15720, Austin, TX 78761.
Phone 512-835-0900, or 800-531-5205
if outside Texas. In Europe contact
Bausch & Lomb Belgium NV.,
Rochesterlaan 6, 8240 Gistel, Belgium.
Tel 059-27-7445. th 84681399,
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*U.S. suggested introductory list price: single pen $835, dual pen $1295.

Microscribe is a Trademark of Houston Instrument.
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BACHENMGENTEC, INC.

31 36 Kashiwa Street ® Torrance, Califor‘hia 90505 e UsSA
Telephone 21 3-539-4171 @ Telex 910-3477320

MANUAL DNA SYNTHESIZER

Bachemgentec, Inc. offer the original and still
superior, Manual DNA Synthesizer, which
has been in use in many reputable
institutions for the last
two years.

RAPID CUSTOM SYNTHESIS OF OLIGONUCLEOTIDES

The cost of custom synthesis is $30.00/Base +
$400.00 purification cost, up to 25 mer.

No extra charge if more than one base is
requested in one single position.

Written order is necessary.

Delivery: 2 weeks after receipt of order.

REAGENTS

Monomer and dimer nucleotide reagents are
available in ready-to-use vials.

No further chemical procedures are required
to make them ready for your synthesis.

20 APRIL 1984 Circle No. 122 on Readers’ Service Card



NEW U.L. LISTED
EPPENDORF'5414
MICRO CENTRIFUGE WITH
MOMENTARY SWITCH
AND TIMING LIGHT.

This is the centrifuge that lets you spin a
sample without spinning the timer dial. For
spins of 60 seconds or less, simply hold down
the Momentary Switch as long as necessary;
a lighted diode flashes at 1-second intervals
to let you time the spin. Longer centrifuging is :
controlled by the built-in 15- or 30-minute t|merwnh
automatic shut-off.

More convenient and more efficient than previous models,
the 5414 reaches maximum speed in just 5 seconds, regardless
of load. RCF has been increased to 15,600xG at 15,000 rpm for
faster separations. The angled rotor head accepts twelve standard
1.5 ml Eppendorf Test Tubes, or 500 wl, 400 nl and 250 wl tubes using
adapters. (For larger loads, Model 5413 spins up to forty tubes
horizontally in four vertical carriers holding up to ten 1.5 ml,

400 pl or 250 wl tubes each. Maximum RCF is 8,800xG at
11,500 rpm.) On both models, a safety lid lock prevents operation
with the top open.

For literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Subsidiary of Sybron Corporation, Cantiague
Road, Westbury, NY 11590; or call 516/334-7500. In Canada:
Brinkmann Instruments (Canada), Ltd.

TOospin
for mlnute
set the tin

To spin
touch the bu

SYBRON |Brinkmann
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A Gell of a Mess that’s Easy to

A single contaminating cell can turn a whole culture into a
tissue of lies...man turns into mouse...dog turns into man.

Until now, running quality control on cell lines has been
time consuming and expensive. Karyotyping requires an
expert working several days with costly equipment to render
a somewhat subjective judgement of cell purity.

Now you can monitor cell contamination quickly, surely,
inexpensively with Corning’s new AuthentiKit™ System.

Simple isoenzyme electrophoresis gives you a definitive,
hardcopy answer in three hours in eight simple steps learned
easily even by those not familiar with electrophoresis...for
much less than the cost of a typical karyotyping.

All you need is simple, routine equipment and one of our
kits to authenticate four cell lines.

Be sure to inquire
about our individual s
reagents and accessories.

A simple, three hour
quality control test shows
this canine cell line is
contaminated with
human cells.

Don't cell yourself short.
Call us at 800-255-3232 to
discuss your particular
cell quality control. Or,
write for literature and a
journal reprint pack. ; ,
Corning Medical and Scientific, 333 Coney S
East Walpole, MA 02032.

The Most Trusted Tools Of Science

CORNING
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S&S REPORTS—Products and technology for genetic engineering

Basic Tool of the Biotgcszgnologist’s Art:
Nitrocellulose

Research in hybridization and recombi-
nant DNA technology has already yielded
practical results in diagnostics, pharmaceu-
ticals, and in the chemical and food indus-
tries. S&S products are now being used
in key research techniques to develop new
microbes that have advanced the applied
field of fermentation biotechnology. For
example, S&S BAS5 nitrocellulose is widely
used to screen bacterial lawns for specific
DNA —containing colonies (shown left).

Typically, S&S products have helped
establish the applications of DNA/RNA
hybridization technology. For example—
screening for genetic diseases such as sic-
kle cell anemia has become a faster, surer
procedure. Or, an improved identification
technique is now under development for
detecting the toxins produced by disease-
causing bacteria.

S&S products helped develop the
microbes used by pharmaceutical compa-
nies to make interferon, insulin and
human growth hormone. And, the use of
genetically altered microbes in the produc-
tion of alcohol for fuel is now being
explored.

To learn more about S&S products for
genetics research, request Bulletin #301—
“Products for Nucleic Acid and Protein
Research!”

Schleichers& Schuell

Innovators in Separation Science

Schleicher & Schuell, Inc., 543 Washington Street, Keene, N.H. 03431. Phone: (603) 352-3810
Schleicher & Schill GmbH, D-3354 Dassel Kr. Einbeck, West Germany « Schleicher & Schull AG, CH-8714 Feldbach ZH, Switzerland
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The Accumet” MP’s:

Microprocessor power

dedicated to pH/ion measurements.

They’re built around the world’s most popular micro-
processor — the Z80. Programmed for unequalled ease
and convenience. To make precise measurements a
matter of simple routine. They're the MP’s — three new
Accumet meters from Fisher. The brains of our 9-model
lineup.

Unique from the moment you power ‘'em up. They
check their own circuits, and shift to standby. You simply
touch a key to choose pH, mV or temperature mode. Or
cgn_centration measurements, in units and notation of your
choice.

Now the MP’s take over. Tell you what data to enter, and
when. Via fail-safe prompting messages, spelled out on
the alphanumeric display. Indicate when readings are
stable, warn of errors too. Even recognize and enter 3
standard pH buffers — automatically — for routine work.

Circle No. 73 on Readers’ Service Card

And they’re smart. Calibrate with up to 5 standards, at any
temperature. Compensation and calculation are automat-
ic. You can recall electrode efficiency and calibration points
instantly. Two models even have dual displays — so

measurement, mode and temperature are always in view.

Inputs and outputs? Plenty. You get outputs to control
upper and lower limits of processes, outputs to recorders,
printers, computers. And the top model lets you use up to 5
electrodes — even in different modes — with all data
retained in memory.

Get the lowdown on high-tech pH. We have a colorful,
informative brochure that documents the Accumet line of
digitals, portables, analogs and MP models for every

application. Just circle our number, or call (412) 562-8543,

for your free copy.
Fisher Scientific
An @I.I.IED Company



More than 210,000
subscribers worldwide read
THE NEW ENGLAND JOURNAL OF MEDICINE
every week . .. You should, too!

The New England Journal of Medicine is read, quoted and referred
to the world over. The reason—it presents only papers that offer
something new to the medical literature of the day or an extension
of an existing body of knowledge; editorials that deal with the
internal technology of medicine and its interface with our changing
world with impartiality, honesty and integrity. Whatever your medi-
cal discipline or the stage of your career, you should subscribe to
the Journal.

o e e e e

Mail this coupon and your check to:

The New England Journal of Medicine
1440 Main Street, PO. Box 9140
Waltham, MA 02254-9140

Please enter my subscription as indicated (please circle):

US.A. Canada International
Physicians, Professionals,
& Institutions US %55.00 US ®65.00 US 75.00

Residents, Interns
and Fellows US $35.00 US $45.00 US %55.00

Students US ®30.00 US ®40.00 US %45.00

MDD - (EDIO. 7 ‘MedicaliSpecialty ¢ & telin it i I

"
AR

el
‘\\\ y

[] Other degrees

Name

Address

City, State

Country ___ Zip or Postal Code

[J Check enclosed [ Bill me
(US funds drawn on a US bank only)
(] First Time Subscriber
Renewal—Subscriber No.
Please allow 4—6 weeks for shipment of first issue from the time your payment
is received at the NEJM. Rates are subject to change.
NO RISK GUARANTEE: You may cancel at anytime and receive a refund for all
I unmailed issues.

SSCo1

b s

The New England Journal of Medicin
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Nno compromise
solution to
High Performance LC

Only from Gilson

For Literature circle reader service #@3 on reader service card circle reader service # to have our representative call on you




HERE’S EVERYTH
YOU'VEWANTEDINA
-TEMP FREEZER.

(At A PriceYou Can Afford.)

Al

. Dependabl
assures reliable —85°C .

operation. = W e ta%ks recgorders and inventory
« Designed for maximum storage * Interiors feature rounded cor- i) Gyetems,
e ners for maximum tempera- A
. P ture uniformity. e Listed by Underwriters
Models available from 3 to 17

cubic feet, including chests e Innerdoors or sub lids to main- Laboratories, Inc.
and uprights. tain storage temperature. e Nation-wide service network.

SUPERCOLD  LowTemp Freezers by puffer-hubbard

Post Office Box 776 Weaverville, North Carolina 28787 Telephone: 1-800-438-4851 Telex: 57-7449
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Easy to open, hard to splash.

New Eppendorf Flex-Tube™ for microcentrifuges
makes the most of every drop.

Flex-Tube, the 1.5 mL micro test tube, improves sample Flex-Tube is flexible in other ways, too. It's inexpensive and
handling by keeping your sample—and your fingernails— disposable. And because it's made of polypropylene, it can
intact. even be autoclaved.

A unique, flexible collar lets you open and close Flex-Tube See how Flex-Tube can improve your sample handling pro-
quickly and easily, without risk of splash-over—yet Flex-Tube cedures by requesting more information and a free Flex-Tube.
stays tightly sealed during centrifugation. A nonwettable Just call or write: Brinkmann Instruments Co., Division of
surface lets you recover every last drop of sample, every time.  Sybron Corporation, Cantiague Road, Westbury, NY 11590,
And one-piece construction keeps the cap where it belongs—  Tel: 800-645-3050; in New York, 516-334-7500. In Canada:
attached to the tube. 50 Galaxy Blvd., Rexdale, Ont., MOW 4Y5, Tel: 416-675-7911

Eppendorf
liquid handling systems
Brinkmann
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The Olympus answer to
simultaneous observation:
Olympus BH2-MDO.

es the most

or simultaneous “ tions and photomicrographic camera,

‘ Specimen, with
identical brightness, magnification,
visual field and specimen orientation.
It's the Olympus response to the
growing need for superior training and
consultation instrumentation. Totally
versatile, the BH2-MDO permits the

with an illuminated transparent
pointer that can be positioned any-
where in the field of view.

The Olympus BH2-MDO is part of
the sophisticated new BH-2 System
Microscope, worthy of your exami-
nation. To arrange a demonstration,
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Dealer

Olymp

4 Nevada Drive, New Hyde Park
NY 11042.

In Canada: W. Carsen Co., Ltd., Ontario

OLYMPUS

The Science Company




The laboratory.
It exists within that
frightening space between
what is known and what is
imagined to be.
It demands the utmost in profes-
sionalism and dedication from the
scientists and technicians who work
there. And absolute quality, consis-
tency and reliability from the tools and the
instruments they work with. In the labora-
tory environment, an experiment that isn’t
perfect can be a perfect disaster.
For years, GIBCO, worldwide, has been mak-
ing the tools of the trade for the laboratory. Making
them, packaging them, delivering them, and in some
cases, inventing them. And in the most demanding of all
markets, among the toughest, most skeptical buyers,
we've had total acceptance and spectacular growth.
If all that sounds as if we're proud of our reputation,
you're right. After all, it’s been laboratory tested.
For more information about GIBCO and our products,
contact your local GIBCO representative.

Chagrin Falls, Ohio, USA; Burlington, Ontario, Canada; Paisley, Scotland;
Uxbridge, England; Breda, Netherlands; Ghent, Belgium; Karlsruhe, West
Germany; Basel, Switzerland; South Melbourne, Australia; Auckland, New

Zealand; Hong Kong; Tokyo, Japan; Mexico City, Mexico.
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en you're exploring
the unknown, you
trust your instruments.

Or you trust your luck.

GIBCO

LIFE TECHNOLOGIES, INC.
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Role of the Recombinant Advisory Committee

Recombinant DNA technology has been developing in an unprecedented
scientific-public forum atmosphere in which the transfer of new basic
scientific knowledge to the realm of practical commercial use has been
extremely rapid. During this time, the scientific community has turned to
the National Institutes of Health for help in organizing a Recombinant
Advisory Committee (RAC) with the expertise to deal with the scientific
and technical questions raised by the research as well as to ensure that the
public interest is responsibly represented. In its several years of existence,
RAC has established expertise among its members, advisers, and consul-
tants that is unparalleled in its ability to deal with the complex problems in
recombinant DNA technology.

The high level of public service rendered by the committee in its
consideration of recombinant DNA applications has provided for protection
of the public health and the environment. In addition, current public policy
which blends scientific oversight through RAC with voluntary adherence by
industry and other non-NIH funded parties has fostered technological
innovation and U.S. leadership in genetic research. Starting in 1979, RAC
reviewed complex industrial submissions in closed sessions, much as NIH
continues to do with research grant proposals. This practice has decreased
since most recombinant DNA research no longer falls under the guidelines
as they have evolved. This diminished requirement for RAC oversight
hardly justifies a need for redundant statutory regulation. Furthermore, de-
emphasizing the contribution of NIH and RAC in oversight and review
could create public concern and lead to controls inconsistent with public
health needs, scientific progress, and the national interest.

A number of firms and all regulatory agencies and Cabinet-level depart-
ments have commented in support of the current activities of RAC; so, too,
has the American Society for Microbiology, which probably includes the
majority of the individual practitioners of the technology. Too frequently,
government and industry become adversaries. RAC’s review procedures
enable industry, government, and academia to work together effectively and
to produce fruitful research without encumbering those involved in the
research with a regulatory process that is not needed to preserve public
safety. This, too, is in the public and national interest.

If a significant concern is the need for more direct input from the
regulatory federal agencies, their nonvoting representatives on the commit-
tee could be charged with submitting formal comments on proposals whose
implementation would fall within the jurisdiction of their agencies. Duplica-
tion of the functions of RAC among several federal agencies has thus far
been avoided. The public interest is well served by continuing to have a
single review group with the demonstrated capability to deal with the
complex but assessable problems presented by recombinant DNA research.

Because of the universal applicability of the basic concepts of recombi-
nant DNA, the activities of RAC should not be confined to the biomedical
field. Members to the committee with expertise in areas such as epidemiol-
ogy and microbial ecology could be added to the committee as needed. To
create additional independent committees would simply increase communi-
cation difficulties; the organizational redundancy would place further strain
on our available intellectual resources. Additional structures would only
create delays in a scientific endeavor that requires a highly efficient review
process to keep up with the expanding knowledge base as well as to
maintain a fragile competitive advantage internationally.

The track record of the RAC clearly shows its usefulness to the scientific
community and to the public. Moreover, the universality of recombinant
DNA research—Ilike that of the genetic code upon which it is based—argues
for a single and unified oversight system. RAC’s oversight should continue
until that time in the not too distant future when there will be little left for it
to oversee.—IRVING S. JOHNSON, Lilly Research Laboratories, Indianapo-
lis, Indiana 46285



Everythingis going
to turnout fine

in30to 60
seconds.

You don't get any guarantees in scientific re-
search. There's no assurance that what you put in
will be what you get out. But because you spend
so much valuable time and energy to get good
results, there are some things you want to be
absolutely sure of—like sample quality.

The Brinkmann homogenizer is as
close to a guarantee as you can get. You
know that the quality of the specimen
you put in will be preserved in the
homogenized sample you get out.
Coarse, fine, or in between, a uniform
sample can be turned out in only 30
to 60 seconds—just what you need
and in just the time you need it.

Fast. Within a minute the de-
structive action of each generator
combines direct mechanical shear-
ing with cavitation and sonic energy
to give you a faster, more efficient
breakdown of material.

Powerful. In addition to having
greater torque and longer life,
heavy-duty, high-speed 700 W and
1600 W motors have the drive to
reach speeds up to 27,000 rpm. At
these very high speeds, a vacuum
created between the blades and the
teeth of the generator causes the sam-
ple to explode into a uniformly dis-
persed homogenate.

Versatile. With 21 interchangeable
generators ranging from 7 to 50 mm in
diameter and sample volumes ranging
from 0.5 mL to 25 L, Brinkmann homoge-
nizers can satisfy all your homogenizing
needs.

Although the sample we turn out is an
“end product,” so to speak, it's really the origin
of successful findings. Use the Brinkmann ho-
mogenizer and you'll find a whirl of difference—
and unsurpassed sample quality that can make a
difference in your results.

For more specific details about our homogenizer
systems and to get your free new Brinkmann catalog,
call 800-645-3050 (in New York State, 516-334-7500).
Or write Brinkmann Instruments Co., Division of Sybron
Corporation, Cantiague Road, Westbury, NY 11590.

In Canada: 50 Galaxy Blvd., Rexdale, Ont. MOW 4Y5.
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