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For higher RNA transcript yields,
use Du Pont RNase-free
SP6 RNA Polymerase.

Because Du Pont NEN Products SP6 RNA
Polymerase is so free from contaminating
ribonuclease, you can now synthesize
many more ful-length RNA transcripts
than otherwise possible.

This high purity also means more reproducible
results, shorter processing times, and
lower costs.

Clearly the kind of performance you'd expect from
NEN Products, pioneers in using this enzyme for
preparing labeled RNA.

For extra convenience, we offer our SP6 RNA Polymerase
either by itself (NEE-151) or in packform with pSP62-PL
gene cloning vector (NEE-151A).

Compare your present RNA labeling techniques with
ours. Ask your Du Pont NEN Research Products
representative for our free SP6 Information Kit.

Or call toll-ree today: 800-225-1572.

(In Mass. and international: 617-482-9595 )
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In minutes.

Introducing Fast Affinity Chromatography.
50X faster than soft gels.

Beckman's new Ultraffinity™EP column makes it all
possible. With Fast Affinity Chromatography (FAC),
you can purify large quantities of virtually any protein
in a few minutes, instead of several hours —or even
many days.

In most cases, you'll have analysis results 50 to
200 times faster than with conventional soft gel columns.

Everything a soft gel does and more.

Because the Ultraffinity-EP column allows a wider
range of ligand-to-macromolecule interactions, you'll
be able to isolate everything from weakly binding
proteins to strongly bound moieties. You can even
immobilize enzymes with high activity. : '

In short, you'll get capability you never had with
soft gels. .

Easier to use.
Fast Affinity Chromatography simplifies each
affinity step...from derivatization through load, wash

and elute. What's more, Ultraffinity-EP columns over-

come the problems of ligand leakage and microbial
degradation that are often associated with agarose and
other affinity supports. ; _
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This Week in Science-

Evidence for prehistoric earthquakes
Excavation and analysis of natural formations at two
sites near Charleston, South Carolina, where a major
earthquake occurred in 1886, indicate that there had
been other earthquakes in that area in the past (page
379). Talwani and Cox studied local craters and sand-
blows (mounds of sand forcefully ejected when sand
was liquified during the earthquake) as well as embed-
ded organic materials such as roots. The distribution
and characteristics of sand—its color, composition, and
particle size—and carbon dating of the roots allowed
them to reconstruct when and how events that produced
the unusual composite structures occurred. Two earth-
quakes apparently took place between 1270 and 3740
years ago. Surface evidence (such as faults) of local
seismic activity has not yet been found.

Drought periodicity and range

Tree-ring data do not directly link devastating droughts
that occur every 20 years or so in the U.S. Corn Belt to
periodic phases of the sun or moon; solar cycles may,
however, influence the size of the region affected (page
381). Meko et al. subjected tree-ring data, a measure of
annual precipitation, to computer analyses to determine
whether data for the 301 years from 1680 through 1980
fit solar (22 year) or lunar (18.6 year) cycles. Droughts in
the western Corn Belt recurred with a frequency close to
lunar cycles, but high-resolution analyses did not sup-
port a simple association. Droughts in the eastern Corn
Belt did not show regular periodicity. Periodicity may
depend on complex interactions of solar, lunar, and
other factors.

Competition for soil resources

Plants growing near each other compete for limited
nutrients in the soil just as they compete for light and
space above ground (page 384). Caldwell et al. studied
the belowground competition between sagebrush and
two related species of bunchgrass (Agropyron spicatum
and A. desertorum). The plants were arranged in a
regular pattern: each sagebrush plant was boxed in by
four grass plants, two of each species. Radioactive
phosphorous was then injected into the soil midway
between the sagebrush and grasses. Phosphorus up-
take, which is mediated by fine root hairs of the plants or
by fungi that live in association with the roots, could
occur only within a few millimeters of the injection site,
since phosphorus is rapidly fixed and does not diffuse.
Of the total phosphorus absorbed by sagebrush plants,
86 percent came through roots in the soil shared with A.
spicatum and only 14 percent came from soil shared
with A. desertorum. Shoots of A. desertorum contained
four times as much radioactive phosphorus as those of
A. spicatum, showing the superiority of this bunchgrass
species to compete successfully for soil phosphorus.
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Atriopeptides in feedback control

A feedback cycle between atriopeptins (AP’s) from the
heart and the pituitary hormone arginine-vasopressin
(AVP) regulates the fluid and electrolyte balance of
blood and urine (pages 395 and 397). Manning et al.
found that when AVP is injected into rats, AP’s are
released from heart cells; urine volume and excretion
are then increased, and smooth muscles of blood ves-
sels relax. AVP has opposite effects and, in fact, is used
medicinally as an antidiuretic and vasoconstrictor. Large
amounts of two AP’s were found in blood by Schwartz et
al. One, bigger and more potent than the other, may
break down into the smaller form as part of the mecha-
nism that regulates diuretic activity.

Restoring endangered species

A study of the distribution of genetic variations among
and between subgroups of endangered Sonoran top-
minnows, once the dominant fish in the Gila River
system of Arizona, is helping define a strategy for
restocking rivers in that area (page 400). Topminnows
have become subdivided into small isolated colonies as
habitats have been destroyed and predators have been
introduced. Diversity (based on analyses of 25 proteins)
was greatly reduced in sequestered, endangered com-
munities in comparison with colonies flourishing else-
where. Vrijenhoek et al. recommend restocking with fish
of a single subgroup (three subgroups are known) that
have been living in the wild, not bred as stocks, to
promote diversity while not jeopardizing subgroup dis-
tinctions. Because wild fish develop under changing
conditions, they would be expected to have the greatest
potential for adapting to future environmental changes.

Neuronal control of swimming in mollusks
The hovering swimming movement of the mollusk
Clione limacina, one of the sea butterflies, is produced
by a pair of large, lateral, winglike fins (cover), the
perfectly coordinated and simultaneous beating of which
is under the control of only four nerve cells (page 402).
The upward and downward swings of each wing are
regulated by upswing and downswing interneurons,
respectively. Fine processes from antagonistic (one up,
one down) interneurons interdigitate on each side of the
body, and processes from the pair on one side cross to
the other side to branch with processes there. Satterlie
found that when the two upswing interneurons fired to
move the wings upward, the two downswing interneu-
rons were inhibited from firing. The inhibited interneu-
rons rebounded strongly; they then fired and the up-
swing interneurons were inhibited. The rhythmic pattern
of firing may be sustained by calcium and magnesium
ions at seawater concentrations. This simple system
could be a model for other motor behaviors controlled by
neuronal networks.
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Linking Value to Performance.

Perfect
Quality

So what'’s new in modular GC’s? Plenty. For starters, Utmost analytical flexibility in a compact unit.

the Shimadzu GC-9A Series is the only family of high Shimadzu's 30 years of experience in chromatographic
resolution GC's offering a model with true “quick- instrumentation guarantees a GC concept
change” of the whole analysis module: injector, detec- ideally suited to today's automated lab

tor and column is removed in a single motion. Mount requirements. A host of quality components
up to four simultaneously or have a battery of modules | offers total flexibility: TCD, FID, FPD, ECD
at hand and you can see the benefits: no cross- and FTD detectors, on-column capillary
contamination, increased uptime, and upgradeability. injector, split/splitless capillary injector, and
a unique design allows the same packed
column to be switched from on-column to

! glass insert literally in seconds.

Ease of operation and high performance at sur-
prising economics. The built-in microprocessor lets
you enter all parameters via keyboard, drives the
Autosampler and makes the GC-9A together with the

- Backed by full warranty and the lowest

C-R3A data processor the only system at its price that service rates available. Due to the high quality
lets you lock the analytical parameters together with workmanship built into each system most Shimadzu
the data processing parameters. And it offers true users never feel the need to buy a service contract.
dual differential chromatography Find out more about Shimadzu's secret of perfect
- with standard dual injectors, quality GC and our “Cost Containment Program”
dual columns and dual Use the Reader Service No. or write today:
%‘a % detectors. Shimadzu Scientific Instruments, Inc.

Columbia, MD 21046, (301) 997-1227

. [ SHIMADZU

h datauprbcessor C R3A.

Shimadzu Corporation International Marketing Div.: Shinjuku-Mitsui Building, 1-1, Nishishinjuku 2-chome, Shinjuku-ku, Tokyo 160, Japan. Tel: Tokyo 03-346-5641 Telex: 0232-3291 SHMDT J.
Shimadzu (Europa) GmbH: Acker Strasse 111, 4000 Disseldorf, F.R. Germany. Tel: (0211) 665371 Telex: 08586839
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The New Labgard 425.

Here's how Nuaire builds your best
protection against cross contamination.

Reach into Nuaire quality. You'll find the
Labgard 425 safer to use, easier to operate, and
more energy efficient.

Here’s a biological safety system that’s brighter,
quieter, and very functional. With eye level
controls. Front access dual HEPA filters, lamps and
electronics. And our patented HEPEX® laminar air
flow design for absolute personnel/product
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Labgard 425 Class Il,
Type A/B; Biological Safe
Cabinet. UL Listed. .
Exceeds NSF Standard 49.

Learn more about the new Labgard 425.

Call toll-free 1-800-328-3352.

NUAIR=

NUAIRE, INC.
2100 FERNBROOK LANE, PLYMOUTH, MN 55441 US.A.
1-800-328-3352 IN MN 612-553-1270 TELEX: 29-0781
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NEW ANTIBODIES FROM TRITON BIOSCIENGES

Affinity-Purified Antibodies to

Oncogene Proteins and Transforming Growth Factors

To facilitate studies in the field of
oncogene research and transforming
growth factors, Triton Biosciences Inc.
is now offering:

[0 RasHa p21 Axmisooy
[0 RaskKiHa p21 Awmisopy
[0 Fes p85 Amgoby

O XTGF A\isoopy

2SS effective *w]/e“

Each antibody is generated against a
synthetic peptide corresponding to an
amino acid sequence in the native pro-
tein. These antibodies are purified by
affinity chromatography, thus reducing
nonspecific reactions for clearer, faster
results. Western blot and immunopreci-
pitation analyses are used to verify
their reactivity and specificity.

Applications include: providing

semi-quantitative data on oncogene
and & TGF expression; localizing
oncogene proteins and & TGF in cells
using immunofluorescence; purify-
ing antigens by antibody affinity

Triton Biosciences Inc.
1501 Harbor Bay Parkway
Alameda, California 94501
Tel. (415) 769-5200

chromatography; and characterizing
structure/function relationships.

Triton Biosciences Inc., a wholly-
owned subsidiary of Shell Oil Company,
is dedicated to developing products
for the human health care field, with
special emphasis on cancer.

Our product development program
is aggressively committed to providing
a continuing source of biological
reagents of the highest quality.

For additional information, contact
Triton Biosciences Inc., 6900 Fannin,
Dept. 270, Houston, Texas 77030.
Tel. (713) 796-1227.

Triton Biosciences Inc*
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COMBINE
MICROWAVE AND R |
CONVECTION HEAT
WITH PRECISION"

- Imagine what you
- could do with a high tech
oven that combines microwave
speed and uniform convection heat,
both in a single, large capacity
chamber. The new Precision™ Microwave/
Convection oven is your chance to find out.
Run both. Run each. The options are yours.
Precision microwave control can divide 750 watts
, into 10 levels of continuous power for a full range
of applications.
Precision convection control uses a microprocessor to
constantly monitor setpoint and actual °C. Horizontal air flow
prevents sample shadowing and pockets of humidity.
For distribution, pricing and ordering information, call

aﬁ:@* 1'800'524'9482- Or return COUPOI.  PRECISION is a Trademark of GCA Corporation
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TiterCalc is the
initial hardware-
software module in HP
Genenchem’s fully auto-
mated microtitration system.

Software for word

processing, spread-
sheets, and other
applications is also

It acquires, formats, and
manipulates ELISA data—in

a matter of minutes. What
TiterCalc does now, though, is
only a glimpse of what the com-
plete system will do in the future.

TiterCalc ends manual transcription
of ELISA reader data and reduces hours
of calculations to a few minutes. You gain
reliability as well as speed. And the time
your lab personnel have devoted to tedious
and repetitive tasks can now be spent more
profitably.

TiterCalc occupies little bench space. The keyboard
and display fold into the computer, and the nearly silent
Thinkjet printer—for clean, crisp printing plus graphics-
IS built right in.

TiterCalc operates under *UNIX® which is multi-
tasking-you can do two things at once-and the window-
ing capability lets you observe both those things at once.

*UNIX® is a trademark of AT&T Bell Laboratories.

available.
TiterCalc adapts to your
laboratory’s procedures—it
does what you want, the way you
want it done. This flexibility
characterizes HP Genenchem’s
entire microtitration system—
modules for each step from initial test
design to final report. It’s a cost-
effective approach that allows the system
to grow and change as your needs grow
and change. It’s also a further demonstration
of HP Genenchem’s ability to listen to your
problems....and solve them!

Just give uS a call at (800) 443-0100 Ext.450A
We're waiting to hear from you.

The Promise of Tomorrow, in Your Hands Today.

HP GENENCHEM

CAUCCUUGAGCGUGAAAAUGAGAACUGUCACGCAAAUG
460 Point San Bruno Blvd. South San Francisco, CA 94080
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The Case of the

Tax-Perplexed
Professor

t is the eve of April 15th. As
midnight strikes, Professor Gregg
G. Burnett is porving over a pile of
papers. “laxes, taxes, taxes,” he
groans, “Why do I have to pay all
this money mn taxes? How does
everyone else manage? And still
put a little extra aside for retive-
ment?” Gregg sighs. “Its all a
mystery to me.”

Taking the sting out of taxes
needn’t be a mystery. There isa
simple solution. Supplemental
Retirement Annuities from
TIAA-CREF. Or, very simply,
SRAs. The flexible tax-deferred
annuity plan that can reduce your
federal taxes and increase your
personal retirement savings with-
out shrinking your take-home pay.

Under current law, contribu-
tions to SRAs are conveniently
made through your institution’s
payroll system before that money
shows up as taxable income. So
you don’t pay taxes on it. Or on
the interest and dividends it
earns. You only pay ordinary
income taxes when you receive
your income benefits or withdraw
cash from your SRAs.

Best of all, you don’t have to
wait until retirement to take your
money out. So if you want to use
part of your money before you
retire—to build or buy your retire-
ment house or send your children
to college, you can. Without pay-
ing any federal penalty tax.
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You can also begin receiving
your income benefits at any age—
again, without a federal penalty
tax. And you can choose from a
number of lifetime income options
for you and your spouse.

This flexibility plus TIA A's
current effective annual interest
rate of 11.75%* and CREF’s
broadly diversified common stock
portfolio make SRAs more attrac-
tive than many other tax-deferred
accounts. And with assets of
over $35 billion and 65 years
of experience in retirement plan
investing for people in education,
TIAA-CREF helps provide finan-
cial security in these uncertain
times.

So if you feel overtaxed like
our perplexed professor, investi-
gate the advantages of Supple-
mental Retirement Annuities.
Simply mail the coupon to TTA A-
CREF (Teachers Insurance and
Annuity Association—College
Retirement Equities Fund). Or
call toll-free 800-223-1200 (in
NY,, call collect [212] 490-9000)
and ask to speak to an Individual
Counselor.

SRAs—Simple. Reliable.
Accessible. Tax-deferred
annuities. From TIAA-CREE

*Effective March 1, 1985 through February 28,
1986 for funds credited January 1, 1985 or
later. This interest rate is not guaranteed after
February 28, 1986. A 1.5% expense charge is
deducted from SRA premiums.

TIAA-CREF products and services are
available only to staff members of colleges,
universities, independent schools and certain
other related educational organizations.

R R L e T o

.V.\ TIAA-CREF
730 Third Avenue
New York, NY 10017
Offices in Atlanta, Boston,

Dallas and San Francisco
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For all the tasks
you said a robot should do.
The MasterLab System.

For all the times your instruments
were underutilized because sample
preparation lagged behind. And the
times nobody could work all night.
And the times errors crept in due to
boredom and fatigue. Not to mention
the times you had to work with
carcinogens or other hazardous
substances. The MasterLab System.
From Perkin-Elmer.

Lab robotics from the first
name in lab automation.

The MasterLab System is
the first robotics system created
by experts in analytical chemistry.
Perkin-Elmer was first with Computer
Aided Chemistry, and first with a
complete Laboratory Information
Management System (LIMS). The

MasterLab System is the logical
continuation of our automation
technology.

All the power and dexterity
you need.

The MasterLab System consists
of a powerful IBM PC as system
controller, a highly flexible 5-axis
robot, robot electronics module,
and communications interface. In
addition, accessory modules are
available for numerous applications.
Straight talk in your own
language.

Part of what makes the
MasterLab System so revolutionary
is its amazing ease of use. PERL
(Perkin-Elmer Robot Language)
software is designed specifically for
the analytical chemist. All you do is
tell the robot what to do. In your
own words. Then store your method

on floppy disk. No computer
expertise required. Ever.
Choose the level of auto-
mation you need.

All Perkin-Elmer automation
provides what is needed now, with
flexibility to expand. The MasterLab
System is no exception. You can
have totally integrated automation,
in which all operations are performed
automatically without analyst
intervention. Or elect sample
preparation without instrument
interface. Or put the MasterLab
System to work for specific appli-
cations only, such as weighing
samples, filtering, dispensing, or
handling dangerous substances.
The level of automation is up to you.
Get to know robotics with
people you know.

Even if you weren't part of the
enthusiastic MasterLab System
audience at PittCon 85, it's not too
late to catch up. Just give us a call.
Your questions are welcome at our
special number: 1-800-ROBOTPE.

Perkin-Elmer Corp., Main Ave. (MS-12),
Norwalk, CT 06856 U.S.A.

Tel: (203) 762-1000. Telex 965-954.
Bodenseewerk Perkin-Elmer & Co., GmbH,
Postfach 1120, 7770 Ueberlingen,

Federal Republic of Germany. Tel: (07551) 811.
Perkin-Elmer Ltd., Post Office Lane,
Beaconsfield, Bucks HP9 1QA, England.

Tel: Beaconsfield (049 46) 6161.

IBM and IBM PC are trademarks of International Business Machines Corp.

PERKIN-ELLMER
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Enough of
Pessimism

A collection of 100 essays
written by Philip H. Abelson,

Editor of Science from
1962-1984

he 100 essays contained in Enough
Tof Pessimism were written by
Philip Abelson during an
extraordinary era of modern science
when space exploration, the computer,
nuclear energy, and genetic
engineering were all coming of age.
Abelson provides a chronicle of how
science and society came to terms with
each other during this period while
each was suffering growing pains of
its own.

Readers of Enough of Pessimism have the opportunity to share with
Philip Abelson his remarkable affinity for science. He proves to be an astute
observer whose ideas are consistently ahead of their time. Abelson
demonstrates in his writing a clarity of thought and a toughness of mind that
are rare, as well as an overriding spirit of optimism from which this book
derives its name.

Hardcover $16.95; AAAS members $13.95
Paperbound $11.95; AAAS members $9.95
1985 224 pp.

Order from AAAS Marketing Department, 1101 Vermont Avenue, NW,
Department E, Washington, DC 20005
Available in bookstores through Birkhauser Boston.
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Trial and error is something
you expectinscience but it's
thelastthing you need from
your equipment.

That's why so many scien-
tists and engineers have se-
lected our Professional™ 380
scientific workstation. It gives
you outstanding realtime capa-
bilities, so you can acquire
data from and control all of
yourlab instruments. It runsa

A

WITH THEIR Wi

vast array of VAX™ and PDP-
11™ compatible applications.
And its networking capabilities
are secondtonone.

Inshort, this is the most
complete and proven scientific
workstationinits class. Andit's
deliverable now.

SOFTWARE THAT'S
PROVEN AND READY
TODAY.

Your application software

choices start with the RS/1*
' laboratory research system. It
integrates data management,
statistical analysis, modelling,
graphics and report writing to
meet all your scientific needs.

There's PRO/SIGHT™
graphics software for creating
detailed drawings integrated
withtext. CT*OS* for scientific
word processing. And Data-
trieve™ software for file manage-
mentand data access.

We have acomplete library
of public domain software that's
yours free for the asking.

The workstation also offers
realtime and general purpose
application development tools

that have been provenin VAX
system environments. So you
can create the custom applica-
tions you need.

OUR NETWORKING
GIVES YOU INSTANT
CONNECTIONS.

The Professional 380 system
takes the guesswork out of com-
munications, too. You get DEC-
net™ software to sendinforma-
tionanywhereit'sneeded. In
wide area networks, over phone
lines. Orinlocal area networks,

over Ethernet. You also get 3270,
2780/3780 and SNA™ protocols,

soyou'llhave an openlinetothe
rest of the world.

BEST ENGINEERED
MEANS ENGINEERED
TOAPLAN.

Our Professional 380 scien-
tific workstation, like all Digital
hardware and software prod-
ucts, isengineered to conform
to an overall computing strategy.
This means our systems are en-
gineered to work together easily
and expand economically.

Only Digital provides you with a

KSTATION.

single, integrated computing
strategy direct from desktop to
datacenter.

To order Digital's complete
scientific workstation today, call
usat 1-800-DIGITAL, ext. 160.
Ormail the coupon below.

O 'mready. Please call to take my order.
O I'minterested. Please call with com-
plete information.

Name

Title

Company

Address

City

State Zip

Telephone Ext s-7/26/85

Return to: Digital Equipment Corporation,
LDP Marketing Communications,
Onelron Way, MR 02-3/B2,

Marlboro, MA01752.

THE BEST ENGINEERED
COMPUTERS
IN THE WORLD.

Eﬂﬂﬂnan TM

© Digital Equipment Corporation 1985. Digital, the Digital logo, Professional, VAX, PDP-11, PRO/SIGHT, Datatrieve and DECnet are trademarks of Digital Equipment Corporation. *RS/11satrademark of BBN Software Products
Corporation. asubsidiary of Bolt Beranek and Newman. Inc. *CT* OS s atrademark of Computome. Inc. * IBM and SNA are registered trademarks of International Business Machines Corporation



- workstations:
open architecture,
open network,
open options.



Sun-2/50
Desklop SunStation

Sun workstations are in
the vanguard of the open
rebellion against proprietary
computer systems. And the
closed minds that design them.

Sun Microsystems™ took
an open approach to designing
their complete line of general
purpose workstations, fully
integrating industry standards
for hardware, software and
data communications to create
a new standard for high
performance, compatible
workstations.

This open attitude, backed
by hundreds of other open-
minded companies throughout
the computer industry, gives
computer buyers the freedom to
incorporate state-of-the-art
products from a wide variety of
vendors, while protecting their
existing computer investment.

The value of the open
approach is self-evident:
Freedom from single-vendor
delays in delivering new
products. Freedom from high
single-vendor prices. Freedom
from having to commit your
company’s future to any one
computer company.

Sun’s Open Line

Sun’s entire family of
workstations is built around

the same powerful “standard”
features, including: A Motorola
68010 microprocessor.
Ethernet 10 megabit/sec. local
area network (LAN). An
advanced UNIX™ operating
system, supporting up to 16
megabytes of virtual memory
space per process. 9-slot
Multibus® (IEEE-796) or
15-slot VME cardcages. High
resolution, 1152 x 900 pixels,
display and 66Hz non-
interlaced refresh. Two RS-423
serial ports with full modem
control. Mouse pointing device.
Latest Sun software release
including: SunWindows?
SunCore™ graphics library,
Sun Network File System,
C/Fortran/Pascal compilers,
a 68010 assembler. And more.
Sun keeps your options
open by allowing you to con-
figure your workstations with
or without disk, as standalone
units, nodes in a network, or as
fileservers. Sun Workstation®
options include: Main memory
expansion of up to 8 mega-
bytes. Up to 380 megabytes
(formatted) disk subsystem.

Sun-2/120
DeskSide SunStation

14" cartridge tape and %" tape
drive subsystems.

The open attitude built
into every Sun workstation
begins with an advanced ver-
sion of the industry-standard
UNIX operating system,
supporting fast 1/0 to disk,
multi-processing and diskless
workstation operations. Fast
hardware combines with the
power of more than 220 UNIX
utilities, plus additional tools,
to create the most productive
computing environment
available today.

Distributed
Computing Network

Lack of access to files
stored throughout a
heterogeneous network has
always been the weak link in
the team engineering chain.
Until now.

Sun’s Network File Sys-
tem (NFS) opens the lines of
communication between
multi-vendor computers, giv-
ing each user a window into
a transparent information
network. Via this network,
large teams of professionals
can cooperate on project
work, accessing any spe-
cialized computing resources
they need.

And, since Sun NFS is
independent of any particular
hardware or operating system,
it will evolve easily with
developing network and com-
puter technologies.

Open architecture means
open options. Sun workstations
give you a long list of power-
ful standard features and
options, built around proven
industry standards. Plus,
the benefits of the open mar-
ket: an abundance of third-
party companies working
to open new doors for you and
your company.

To find out more about
Sun’s open attitude and the
workstations that have evolved
from it, write: Sun Microsystems,
Inc., 2550 Garcia Avenue,
Mountain View, CA 94043.

Or, simply call (800) 821-4643.
In California (800) 821-4642.
Our lines are open.

Open Systems
for Open Minds.

Sun Workstation is a registered trademark, SunCore and SunWindows are trademarks of Sun Microsystems, Inc. UNIX is a trademark of AT&T Bell Laboratories. Multibus is a registered trademark of Intel Corp.
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\ x /h BMB Activity. You get the reaction kinet-
y ics you need, because BMB reverse
transcriptase activity is defined in units

reverse you can depend on (incorporation of

1nmol dTMP in 10 minutes).

tr anscriptase Service. You get the materials you

want and the help you want when you
ill want them, because BMB knows that
W r ever Se the quality of our service can be just
o o as important as the quality of our
your thlnklng. products. When we promise you qual-

ity biochemicals, helpful service, and
fast delivery—we deliver.

For further information on this new
preparation of reverse transcriptase,
call BMB toll-free at 800-428-5433.
Our Technical Services Department
will be happy to send you additional
information and answer all your
questions. And if you don’t yet have

a copy of our 1984/85 biochemicals
catalog, we’ll be glad to send you one.

If working with reverse transcriptase
has been a series of reverses for you,
maybe you've been depending on
an undependable source. BMB has
four good reasons why we should be
your source for reverse transcriptase
(AMV):

Purity. You get only the enzyme
reaction you want, because BMB
reverse transcriptase is stringently
tested to assure its freedom from
DNase and RNase.

Reliability. You get the results you
expect. BMB reverse transcriptase is
tested for full-copy cDNA synthesis
with globin mRNA.

BMB...committed to your growing
needs in biotechnology.

Boehringer Mannheim Biochemicals

7941 Castleway Drive

PO, Box 50816 N
Indianapolis, IN 46250 boehringer
Tel: 317-849-9350 \j

BMB-4004 800-428-5433 toll-free
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Sydney Tokyo

Montreal

Oriando San Diego New York London Toronto
Academic Press, Inc.
(Harcourt Brace Jovanovich, Publishers) For Fastest Service CALL TOLL FREE 1-800-321-5068. To Place An Order From Florida, Hawaii, Or Alaska CALL 1-305-345.4100.
Orlando, Florida 32887, U.S.A. In the U.K. CALL (01) 300-0155. Credit Card Orders Only. Send payment with order and save postage and handling. Prices are in
v o U.S. dollars and are subject to change without notice.
22075

24/28 Oval Road, London NW1 7DX, U.K.
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NEW PRODUCT NEWS FROM HOEFER

How to get the most out of your Transfers.

Whether for nucleic acid hybrid-
ization, immunostaining or auto-
radiography, your transfers must
be fast and uniform. The current
must be high and homogeneous
throughout the transfer chamber,
and the temperature must be con-
trolled. We took these factors into
consideration when we developed
our transfer systems, and as a re-
sult produced electrode panels, heat
exchangers and power supplies to
give you the best transfers possible.

® The Hoefer Transphor (TE 42) holds
four standard size gels, 16 x 22 c¢m, more
than any other unit on the market, or with
the heat exchanger in place, two standard
size gels. Easy-to-load cassettes hold gels

-

firmly without squeezing. 75% open grid
pattern offers maximum transfer. Elec-
trodes fixed at 10 cm apart assures a uni-
form electrical field. Moving them closer
together results in an inhomogeneous elec-
trical field, which in turn causes uneven
transfers. The two electrode panels have
platinum wire (more than 120" of it) strung
in a closely spaced parallel pattern to as-
sure equal removal of samples. The elec-
trode assemblies lock automatically into
place and can be removed instantly. Two
important options: The Power Lid, a low
cost power source which sits directly on
top; and a highly efficient Heat Exchange
Manifold which enables you to use higher
field strength for more rapid transfer.
Reader service card no. 76

® The PS 250 Power Supply is ideal for
transfer electrophoresis, which requires
high current flow at relatively low voltage.
It produces 0-250V, 0-2.5A, adjustable in
both constant current and voltage modes.
We recommend running transfers in con-
stant current to eliminate any possibility of
overheating. The PS 250 provides ample
current for several small or 2 large Hoefer

Transphors, has two digital panel meters, a
7 hour timer, and works well with all stan-
dard and mini size gel systems.

Reader service card no. 77

® The Mighty Small Transphor is ideal
for the small gel format. It can transfer
proteins from 4 small gels (up to 9 x 10 cm)
at once, to either nylon or nitrocellulose
membranes —in as little as 30 minutes.
The key to successful transfer is a uniform
electrical field between electrodes. The
more platinum wire, properly spaced, the
more uniform the field. Mighty Small
Transphor has more than enough platinum
wire to achieve this, seven parallel, oppos-
ing strands, a total of 115 cm. Spacing of
electrodes is crucial. They should not be
too close together. We have found that
electrodes fixed at 10 cm apart assures a
uniform field. Mighty Small Transphor has
a serpentine cooling channel milled into its
base and covered with alumina. Used with

a magnetic stirrer and cooling , the unit will
show no more than a 5°C heat rise over the
length of the run.

Reader service card no. 78

® Hoefer sells Transfer Membranes to
use with its Transphor ( TE 42) and Mighty
Small Transphor (TE 22). A pure grade of
Transphor Nitrocellulose Membranes free
from admixtures of other cellulose esters
insures faithful replicas, maximal binding
and minimal background staining. The

binding capacity is 80-100ug/cm. High
binding Transphor Nylon 66 Membranes
are available in two forms: positively
charged Nylon 66 Plus (TM-NYP) and
standard Nylon 66 (TM-NYS). We offer
a wide choice of shapes and pore sizes.
Reader service card no. 79

® Deca-Probe is a 10-chamber micro-
incubator manifold designed to stain 10
separate immunotransfers on a single
transfer membrane. 1t is a sturdy, precise-
ly-engineered unit. Two 19 x 19 cm acrylic
plates, each 1.7 cm thick, fit together with
a membrane held in place between them.
One of the plates has parallel troughs milled
into it. These troughs become individual
incubation chambers when the plates are
clamped together and sealed. An O-ring
gasket surrounding each chamber prevents
leakage from one to another, which means

e

you can use up to 10 separate detection
methods simultaneously. Reagent volume
is low, normally just enough in each cham-
ber to wet the membrane and allow for
mixing when the unit is rocked. When
screening is finished, you remove the mem-
brane, intact, for side-by-side comparison
of lanes. No danger of exposure to toxic
reagents and radioactivity.

® Red Rocker is a solidly built 25 x 25
cm rocking platform. We recommend it as
an accessory to the Deca-Probe, in fact,
for any application where gentle, perfectly
uniform rocking action is required.
Reader service card no. 80

® Hoefer Scientific Instruments, P.O.

Box 77387, San Francisco, CA 94107

USA. In California: 415-282-2307. Out-

side California: 800-227-4750. Outside

USA: Telex 470778.

For demonstration of the Transphor line,

Reader service card no. 81

For complete catalog, Reader service
card no. 82



SAVANT'S HIGH SPEED TABLE TOP CENTRIFUGE

Recirculating Water Cooler...and In-Line Heater

RWC Extended capability when used with the recirculating water cooler for

mﬂgg COOLING the centrifuge chamber and with the in-line heater for HEATING

the chamber and holding it at a constant temperature...The better way to
achieve greater efficiency and precision when concentrating and meas-
uring biologically active compounds.

A TABLE TOP UNIT WITH FLOOR
MODEL CAPABILITY

» 10,000 RPM (Max) = Special Microfilter
« 12,800 RCF (Max) ~ Tubes
o Table Top e 12 x 75 Tubes
e Full VlSlbIllty Cover * 17 x 95 Tubes
o Automatic Braking * MC Tubes
e 25 Minute Timer » Mechanical Lock
e « Heat Exchanger Coil * Variable Speed
el g High-Speed for Cooling and
In-Line Heater Centrifuge Heating Chamber

The Heat Exchanger coil is a unique feature; circulating controlled No need to gointo the cold room since the centrifuge
temperature water in order to cool or heat the chamber to prevent can be kept close by on a laboratory bench.
samples from overheating...or for the maintenance of temperature Unnecessary noise pollution is eliminated because
below or above ambient in order to maintain the stability of the centrifuge is surprisingly quiet by comparison
biologically active components. with other well known makes.

@ ava n SAVANT INSTRUMENTS, INC.
110-103 Bi-County Blvd., Farmingdale, NY 11735 e (516) 249-4600
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NARISHIGE. ..
Quality you
can rely on!

MM-333
MICROMANI-
PULATOR

MO-102
HYDRAULIC
MICRODRIVE

We stock, sell, and
~.service the complete
“ine of micromani-
pulators, micro-
___~drives, stereotaxic
equipment, pipette
pullers, microforges,
/ and other equipment
manufactured by the
Narishige Scientific
Instrument Laboratory
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Send Narishige Information to: §-7-5 i
Name .
R | —_ A complete line of stock
B cines | and special custom cells for all stan-
City State Zip I dard and. special lasers. Also inquire
Phone ( ) I about our light sources. :
| For ovt'LZO year.f.Q. . |
Medi Vs —HELLMA— Quality you can trust.
edlcal s tems corp' I Box 544, Borough Hall Station, Jamaica, N.Y. 11424

QO P00 0D, ENERUIAEE NENHHRG et e ok, | ) Telephone (718) 544-9534 or (718) 544-9166.
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This handy 48-page reference makes selecting the
right freeze dryer for your needs a lot simpler. Not only does
it give you complete background on the freeze dry process, it
also features Labconco’s full line of quality equipment and
accessories. Here’s everything you need to know to select the
freeze dry system that’s right for you.

® [ earn about the advantages of freeze drying over other
methods of preserving your biological samples.

® Discover the five basic considerations for choosing the
right apparatus for your usage.

® Find out how the correct freeze dry
components can actually simplify steps of
your research. Then choose from

Labconco's state-of-the-art equipment.

**

C F N B B N N B N N _§_ &R _N_ N N _§N_N_§R_N_§ J

%

" YES, please send me your 48-page full-color Freeze Dry ‘l

catalog. I understand it’s FREE and I’m under no obligation. "
| Name |
] Title |
1 Organization 1
3 Address [ |
l City l

State Zip Phone ( )

| |
| i
L) &

LABCONCO.

--------------------‘.

Labconco & Fisher Scientific

Save you time selecting the right equipment...

Before you decide
on the

freeze dryer

for your lab,
send for this
FREE catalog.

Our systems are compact, reliable, easy to operate, and sim-
ple to service. Plus, they're backed by Labconco, one of the
leading manufacturers of lab equipment, and importantly,
Labconco’s freeze dry equipment is the only freeze dry
equipment offered by Fisher Scientific. Like Labconco, the
Fisher Scientific name has long stood for the finest quality
products and the highest level of service.

Learn more. Send for your free, no-obligation catalog
today. Complete and mail the coupon below or call toll-free:

1-800-821-5506

(EXTENSION 99)

Selected by

ANLLIED

as the only freeze dry equipment
offered in their catalog.

Fisher
Scientific

L )

Mail to: Dept. 99, 8811 Prospect
Kansas City, Mo. 64132
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YOUR ACCESS TO EXCELLENCE BEGINS HERE.

The HP 8450A is particularly well
suited to multi-kinetics, differential
measurements and similar applica-
tions where time-stability and

dual beam capabilities are crucial to
successful analysis. Price: $27,500.*

HP's advanced diode array tech-
nology offers scan speeds as brief
as 0.1 sec from 190 to 820 nm.

Resolution ranges from 1 to 2 nm
depending on the system.

Multicomponent analysis of up to
12 components is possible with
both systems.

~ OnlyHP UV/VIS
spectrophotometers

give you a choice of ways

For added cost-effectiveness both
systems can be used as LC detectors.
And, the HP 8451A can also be used
as a stand-alone desk-top computer.

The HP 8451A provides a quality of
results comparable with the HP 8450A
but features a single beam mode and
operating parameters that adapt it well

to quality control, educational and other
analysis situations in which many samples
must be processed. Price: $14,200.*

to easily do the once-impossible.

The high speed and multi-compo-
nent capability of Hewlett-Packard’s
diode array spectrophotometers
remain unchallenged. No other
UV/VIS has the wavelength repro-
ducibility, diode array detector,
and maximum likelihood statistics
to provide a comparable level of
precision and accuracy. No other
approach allows you the flexi-
bility of real-time multicomponent
analysis. And, only HP offers

this sophisticated technology in
two versions, one just right for
your laboratory.

U.S. Domestic prices only.

AG04406

The HP 8450A is a powerful dual
beam diode array spectrophoto-
meter that will satisfy your most
rigorous research requirements.
The HP 8451A is an extremely cost-
effective single beam system de-
signed to meet the day-in, day-out
demands on your laboratory
facilities. Overlapping capabilities
and equally rigorous performance
parameters allow you to select
your system today with an eye
to budget constraints, possible
multiple applications, and potential
future uses.

O

HEWLETT
PACKARD

For literature circle reader service number 90.

Your HP Analytical representa-
tive can help you determine the
system best fitted to your labora-
tory’s needs and can also tell you
how to qualify for HP’s special
15% educational discount. For
more information call your local
HP sales office listed in the tele-
phone directory white pages, and
ask for an Analytical product
representative. Or, write: Hewlett-
Packard Analytical Group, 1820
Embarcadero Road, Palo Alto,
CA 94303.

To have an HP Representative contact you circle reader service number 91.
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SCIENCE

Chemicals from Waste Dumps

Health Aspects of the Disposal of Waste Chemicals,* a document
prepared by a group of academic scientists representing ten major disci-
plines of biology, engineering, and medicine, is a wide-ranging introduction
to the topic. It is the first comprehensive survey of the literature concerning
chemicals in abandoned waste dumps and their health effects. The bibliogra-
phy contains about 1000 references. The report names the chemicals and the
number of sites where they have been found and lists their occurrence in the
air, surface water, and ground water near the dumps. The available data on
the health effects of these chemicals are also reviewed. These data were
derived from studies in industrial situations as well as from assessments by
epidemiologic and laboratory methods. Reports of health effects associated
with dumps were surveyed and evaluated.

The Environmental Protection Agency has responsibility for designating
priorities in the cleanup of abandoned dump sites. In mid-1984, it had
designated 546 sites for its National Priority List (NPL). This report lists 229
different items found at one or more of the 546 NPL sites. The most
frequently identified component is trichlorethylene, found at 129 sites.
Others among the top five were toluene at 95 sites, benzene at 94, lead at 93,
and chloroform at 68. Twenty-five components accounted for more than
two-thirds of the observed occurrences. These included 11 chlorinated
hydrocarbons, 4 hydrocarbons, and 7 heavy metal elements. With the
exception of heavy metals, the majority of the material leached from the
dumps consisted of chemicals that are liquids at ambient temperatures or
that can be readily distilled. The group is also characterized by substantial
solubility in water. For example, the solubility of trichlorethylene is 1.11
grams per liter at 25°C; that of benzene is 1.78 grams per liter at 25°C; and
that of chloroform, 8.22 grams per liter at 20°C. All the halogenated
compounds listed have densities greater than water. Once released in a
dump, they would fall by gravity or be carried by leaching water to the
bottom of the dump and toward ground water. If the dump is located on a
thick bed of clay that contains organic matter, the movement is slow, and
chlorinated hydrocarbons may be attacked by anaerobes. However, many
dumps have been poorly located

In compiling the report, the panel of scientists made a determined effort to
locate literature concerning pathology associated with waste dumps. They
were able to find reports on only 21 sites. The lack of information was
explained by the fact that litigation is in progress involving some of the sites.
Another factor handicapping the study was a paucity of items in the peer-
reviewed literature. A bibliography about Love Canal cited more than 500
documents. Of these, only three that dealt with health effects were to
citations in peer-reviewed journals.

On the basis of available evidence, the panel concluded, ‘“To date
epidemiological studies have shown very little evidence of a hazard to
human health resulting from exposures to chemical disposal sites.”” Howev-
er, they point out that delayed effects may yet appear.

One of the potential sources of problems later could be ground water. As
chemicals are leached from dumps, they enter aquifers serving as sources of
potable water. Movement of pollutants is often slow, and we probably have
not guessed the magnitude of the ultimate difficulties. In addition to solvents
from abandoned dumps, there will be solvents from new regulated sites,
although disposal of liquids will be phased out in the next year or so.
Municipal dumps are also a source of pollution.

Since each dump is different and information about health effects is
sketchy and uncertain, this report leaves many questions unanswered.
However, it will serve to emphasize the need for better epidemiological
information, and it will be a benchmark for reports that come later.

—PHILIP H. ABELSON

*Health Aspects of the Disposal of Wasle Chemzcals (Universities Associated for Research and
Education in Pathology, Bethesda, Md., 1985).



No other
densitometer looks
bigger and better

Big enough to handle whatever electrophoresis gels you're using. With better
results to match your work. That’s LKB’s new laser densitometer. UltroScan XL
looks at all types and formats, up to 22 X 25 cm, wet or dried. With increased
capacity and faster scanning, this big all-rounder gets more work done in a lot
less time. And its straight-as-a-laser beam delivers an unrivalled 50 pm
resolution with a linear range of 4 OD. Now you can really penetrate closely
stacked bands and uncover a wealth of data. Multiple scanning of every
sample track gives you reliable average measurement across each protein
zone. And when you want fast quantitation by simple programming, the
onboard integrator delivers. The scan together with area calculations are
presented directly to a standard dot matrix printer. It couldn’t look better.

But don’t be deceived by good looks alone. UltroScan XL comes with
brains as well. The onboard computer lets you exactly define track
position and fields of interest, and then automatically scans up to 99 tracks —
any way you decide. With gels containing zones of varying intensities from
track to track, the unique normalization program lets you compare all your
samples in just ane run. And talking about comparison, take a look at the
large screen monitor. Just tell UltroScan XL what you want, and your video
shows you every decision, every command and even a few wishes. Like in-
terfacing with your favourite computer. Or running your own software. You’ll
evaluate, store, manipulate, display and present your results better than ever.

All in all, it looks like you're getting yourself a scanner that’s bigger and
better from every viewpoint. Style. Performance. Value. It’s worth looking at.

Today!
DM MA

LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden, Tel. +46 (8) 98 00 40, telex 10492

Antwerp (03) 218 93 35 - Athens-Middle East +30 (1) 894 73 96 - Copenhagen (01) 29 50 44 - Hongkong (852) 5-555555
London (01) 657 88 22 - Lucerne (041) 57 44 57 - Madras (044) 45 28 74 - Moscow (095) 256-9002 - Munich (089) 85 830
Paris (06) 928 65 07 - Rome (06) 39 90 33 - Stockholm (08) 98 00 40 - Tokyo (03) 293-5141 - Turku (021) 678 111
Vienna +43 (222) 92 16 07 - Washington (301) 963 3200 - Zoetermeer (079) 31 92 01
Over 60 qualified representatives throughout the world.
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Heres one supermini thats




gonna knock your socks off.

It’s the IBM 436l.
And it’s setting new standards for cost-performance. IBM? Supermini? For
computational processing? You bet. It'll knock the socks off a centipede.

Speed. The 4361 features a high-speed cache buffer. It has a separate floating-point
processor to handle multiplication. And it executes the 70 most-used instructions in the
hardware. No wonder the 4361 will turn in a Whetstone that will knock your....You get
the idea.

Precision and accuracy. The 4361 has advanced 32/64-bit architecture. It can handle
31-decimal-digit precision. And as for accuracy, IBM’s high-accuracy arithmetic
facility (ACRITH) includes 22 special floating-point instructions that process iterative
calculations accurately. Or notify you if the accuracy you need can’t be maintained.

Ease of use.The 4361 needs no pampering. Install it almost anywhere—in a corner of
your office, for example. And the 4361 can run unattended, with no onsite DP specialist.
To make life easier yet, there’s the IBM Engineering/Scientific Support System
(E/S*)—a consistent, menu-driven interface for interactive users. E/S%is rich in function
and offers an open architecture so you can add applications easily. It handles graphics,
text and data manipulation. And it supports a wide range of administrative applications.

Attachability. What would you like to attach to your IBM 43617 Lab instruments?
Personal computers? ASClI-oriented devices? Are they Unibus-oriented? Or do they use

any other serial digital interface? The 4361 welcomes them all. It attaches to IBM and
non-IBM devices of all kinds.

Growth path. The 4361 protects your investment. It can be upgraded on your premises
over a processing power range of three to one. At low cost and in small steps. If you out-
grow even the biggest 4361, you can move up to [ e

the IBM 4381 or one of the large 308X or | 7-26 |

3090 processors. | Do LQ/321

| To1 Paragon Drive
| Montvale, NJ 07645

I [ Please send me information on the IBM 4361 supermini

There’s much, much more. In technology,

architecture, service and support. The 4361is | andEs®
. . . o po 0 Please have an IBM marketing representative call.
an engineering/scientific computer from head .
to toe. But hold our feet to the fire. Demand } n:m
.

answers to all your questions.

- I mpany.
To receive brochures on the 4361 and | Z d:’ess‘
E/S% or to have an IBM marketing _____ __ __. I Gits State Zip

representative call, return
the coupon.

*Unibus is a trademark of Digital Equipment Corporation.
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A STRATEGIC
APPROACH TO SCIENTIFIC
AND ENGINEERING
SUPERCOMPUTING.




THE FPS 64-BIT FAMILY:
CONSIDER WHY THE MOST
ACCESSIBLE SUPERCOMPUTERS
MAY BE THE FASTEST WAY
TO DO YOUR JOB.

ny chess player can
appreciate the value
of protecting exist-
ing resources. Of looking
ahead. Of knowing what
to sacrifice when. Of

strategic planning. In
other words, a balanced
attack.

The FPS 64-bit family
is precisely that kind of
balanced attack on

compute-intensive
analysis and simulation
problems:

It protects and works
with your existing hard-
ware and software
resources.

It is highly expandable.
Proven dependable.
Well-serviced. In other
words, it is a safe, far-
sighted investment.

And most telling of all,
it makes supercomputing
speeds affordable at the
department level. . .

so even those teams with
remote access to multi-
million dollar Crays® and
Cybers™ are likely to
find that the advantage of
immediate, local access
is well worth the sacrifice
of standing in line for the
“fastest’” machines.




here’s more to

performance

than hardware
specification. FPS pro-
vides you with an excep-
tional software tool set,
compatible across the
entire 64-bit family.

These include the System
Job Executive (SJE) oper-
ating system, which sup-
ports interactive, multi-
user, and batch sessions;
our robust Compiler; the
Overlay Linker for mem-
ory-intensive applica-

storage capacity

FPS-264 FPS-164/MAX FPS-164
Peak speed, 38 33-341 11
MFLOPS
Dynamic range 2.8 x 1073 2.8 x 1073 28x 10
10 9.0 x 10*3%7 0 9.0 x 10*307 0 9.0 x 10+307
Logic format 64 bits 64 bits 64 bits
Main memory 4.5 MWords 15 MWords 7.25 MWords
capacity
Maximum disk 16 Gbytes 3 Gbytes 3 Gbytes

Precision 15 decimal digits 15 decimal digits 15 decimal digits
Vector registers 4x 2K 124 x 2K (max.) 4x2K

Scalar registers 64 184 (max.) 64

Host interfaces IBM, DEC IBM, DEC, Sperry, Apollo

Program Develop-
ment Software

FORTRAN Compiler, Overlay Linker, Assembler, Object
Librarian, Interactive Debugger.

tions; plus Assembler,
Object Librarian, Inter-
active Debugger, and
extensive libraries of
FORTRAN-callable
matrix, simulation and
mathematical
subroutines.

More applications
software than for any
comparable computer.
Compare quantity and
quality of compatible
third-party software
packages—for structural
analysis, circuit design,
reservoir simulation,
fluid flow analysis,
chemistry and much
more—and the FPS
advantage widens.

How fast you get a

If your investment in
FORTRAN software is
typical, you’ll find the
compiler alone to be a
most compelling advan-
tage of the FPS super-
computing family.

supercomputer up and
running is as impor-
tant as how fast it
runs. In the real world,
efficient operation is a
function not only of
speed, but of software,
proven dependability,
compatibility and estab-
lished service capabilities
— factors that for Float-
ing Point aren’t just
promises or expectations,
but facts.

Cray is a registered trademark of Cray Research, Inc., Minneapolis, MN. Cyber is a trademark of Control Data Corporation. Copyright © 1985, Floating Point Systems. All rights reserved. FPS SEC5227.




ow three comple- The new 38 MFLOPS
N mentary perform- FPS-264 achieves 4-5
ance ranges give times the speed of the

you more value for
the dollar and more room
for growth.

With system prices start-
ing at $300,000 (U.S.),
for the 11 MFLOPS
FPS-164, Floating Point
Systems can give you the
number-crunching
capability of several gen-
eral-purpose computers,
for less than the cost of
one.

FPS-164 on many
applications programs. It
is the best choice for
conventionally-written
FORTRAN programs (in
contrast to optimized
code tailored specifically
for the FPS-164/MAX).
Systems start at
$640,000.

The FPS-164/MAX adds
another dimension to the
family. With its multiple

The new FPS-264 will be of particular benefit to the problems of
structural analysis, reservoir simulation, electronic circuit design and
computational chemistry and physics.

FPS-264

L 0

FPS-164/MAX FPS-164

15 accelerators 1 accelerator

Peak MFLOPS 38 341 33 11
Peak MOPS 190 1705 165 55
Peak MIPS (Multi- 19 3.5 5.5 5:5
instruction partcels)

Typical MFLOPS, 9.9 20.0 6.0 2.6
LINPACK

Benchmark

Whetstones 20,100 5800 5800 5800
(64-bit)

1000x1000 matrix 33 10 66 189
multiply, seconds

$K/MFLOPS (system $16.8K $2.5K $12.3K $27.1K

price/peak speed)

special parallel process-
ing units and peak 341
MFLOPS performance,
it can run many common
matrix computations as
fast or faster than super-
computer mainframes
costing 10 times as much
to purchase and operate.
System prices start at
$400,000.

All three FPS Scientific
Computers are highly
expandable in memory
and mass storage capac-
ity. They are totally com-
patible with each other in
terms of program devel-
opment and applica-
tions software. Error-
correcting memories and
advanced internal diag-
nostics are among the
components of a reliabil-
ity program that extends

from exhaustive man-
ufacturing testing to our
21 field office service
facilities worldwide.

Compare the specifica-
tions, benchmarks and
price ranges listed here
with all the alternatives
—from superminis to
Class 7 supercom-
puters. Then ask your
local Floating Point sales
representative to help you
develop your own strat-
egy for accessible super-
computing. Contact
Floating Point Systems,
Box 23489,

Portland, OR 97223.
Telex 360470
FLOATPOIN BEAV.
Sales offices worldwide.
Call collect

(503) 627-9667.

THE PROVEN POWER
IN ACCESSIBLE HIGH-SPEED

COMPUTATION.

FLOATING POINT
«SYSTEMS

Copyright © 1985, Floating Point Systems. All rights reserved. FPS SEC5226. Finite Element Graphics courtesy of MacNeal-Schwendler Corporation and Swanson Analysis Systems, Inc.






