15 June 1984 ¢ Vol. 224 ¢ No. 4654 $2.50

CIENCE

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




FOUR REASONS WHY THIS IS
THE BEST ULTRACENTRIFUGE
YOU CAN BUY.

Touch-Programmable
Operation

With full microprocessor con-
trol, continuously monitored
operation, digital readouts, built-
in memory for delayed starting,
and Memory-Pak™ modules, the
L.8M is the easiest-to-operate
ultracentrifuge, ever.

Quiet, Energy-Efficient
Power

The L8M's advanced Ultra-
Smooth direct induction drive is
vacuum-encased with no high-
speed vacuum seal to wear, no
brushes to replace. Now even
more powertul, the L8M acceler-

ates rotors up to 30% faster than
ever before.

Ultimate Versatility

You get w? computation, se-
lectable accel/decel rates, the
widest selection of rotors and
tubes including exclusive Quick-
Seal® Tubes, plus accessories for
analytlcal capablhtles hlgh tem-

DD
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perature work, and more. The
L.8M can even be controlled by
your personal or lab computer.

Reliable Performance

With user and service diag-
nostics, comprehensive safety
systems, and a proven design
based on 35 years of experience,
the L.8M is the most reliable,
best-performing ultracentrifuge
ever made.

Add our unmatched service
and applications support, and it's
no wonder that the L8M is the
standard of performance, quality
and value, worldwide. For more
information contact your local
Beckman Representative or
write: Beckman Instruments,
Inc., Spinco Division, 1050 Page
Mill Road, Palo Alto, California
94304.

BECKMAN
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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 le Flex-Tube is flexible in other ways, too. It's inex
handling by keeping your sample—and your fingernails disposable. And because it's made of polypropylene
intact even be autoclaved

See how Flex-Tube can improve your sampl
cedures by requesting more information a

A i a fla ~nlla
A uniqgue, flexible collz

quickly and y, without ¢
stays tightly sealed during centrifugation. A nonwettable Just call or write: Brinkmann Ins
surface lets you recover every drop of sample, every time.  Sybron Corporation, Cantiague Road, \
And on ece construction keeps the cap where it belongs Tel: 800-645-3050; in New York, 516-334-7500. In Canade

attached to the tube 0 Galaxy Blvd., Rexdale, Ont., MOW 4Y5, Tel: 416-675-
Eppendort

liquid handling systems

Brinkmann S R IR . SYBRON

r service number 246
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Batavia, Dutch East Indies, as it ap-
peared around 1780. In April of 1815,
Batavia was covered with half an inch
of ash in the aftermath of Tambora’s
eruption more than 700 miles away.
See page 1191. [Aquatint by Ivan C.
Rynne, courtesy of E. T. Archive,
London, England]



Everythingis going _
toturnout 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.

sample
L]
preparation systems
L]
Brinkmann
For information circle reader service number 251
For a demonstration circle reader service number 252



Billions of tiny plants died
in order to give you a better carrier
for catalysis and enzyme and
microbe immobilization.

Manville Celite’ catalyst carriers feature
controlled pore size and surface area.

Celite diatomaceous silica products, derived from fossilized re-
mains of single-celled plants, are ideal, low-cost catalyst carriers.

In conventional catalysis, the controlled pore size and surface
area of Manville Celite carriers, combined with chemical
stability, make this series of catalyst carriers ideal for diverse
applications and selective reactivity. Available as powders,
pellets, or spheres, they are widely used wherever an inert,
porous silica support is indicated—for example, the nickel
catalystused in hydrogenation processes, the vanadium catalyst
used in the manufacture of sulfuric acid, and the phosphoric
acid catalyst of the petroleum industry.

For the biotechnology industry, Manville has designed a new
series of carriers for enzyme and microbe immobilization. These
carriers can allow the use of enzymes or microbes in either
continuous or batch processes.

In microbe and enzyme immobilization, properly sized pores
maximize the concentration of the enzyme or microbe, offer
protection from damaging fluid movement, help protect the
enzyme from destructive bacteria within the reactor system,
and improve diffusion of the product from the pores.

AR-106
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Manville Research and Development will work with you to
develop carriers best suited to your specific applications. For
additional information, send in the coupon or call 303-978-2656.
For your nearest U.S. sales representative or distributor, call toll-
free: 1-800-243-8160 (in CT, 1-800-842-0225). Telex: MANVL

DVR 454404. M anVi"e

s, | am interested in carriers for

| O conventional catalysis
| O microbe and enzyme immobilization

| O Please send me more information on above.
O Please have a representative contact me.

Name

|
|
I
|
l Title '
|
|
|
I

I Firm

I Address
I City State Zip
I Phone
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NATURE

The New Bio-Response MCT* (Mass Culturing
Technique) System Delivers Monoclonal Antibod-
ies And Other Mammalian Cell Products When
You Need Them—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

CTOR

EXCESS LYMPH
AND CELLS

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 o

WHOLE
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Y
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e glucose
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mammalian cell culturing pro-
cess designed to overcome the
obstacle of insufficient quan-

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.

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.

maintaining exceptional purity
and quality in mammalian cell

SPENT GROWTH
MEDIUM

SEMI-PERMEABLE
HOLLOW FIBER  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.

Quality
Unlike conventional meth-
ods of production that
attempt to create biologi-
cally active mammalian cell
products, the MCT system
provides a pure-mammail-
ian product—an exact copy
of the original protein and,
in the case of non-antibody
polypeptides, uncompro-
mised by inappropriate gly-
cosylation and disuifide
bond formation. There is a
growing consensus favor-
ing products produced in a
mammalian cell-culture
system, such as the
Bio-Response MCT system.

For further information, call Bio-Response, Inc. at
(415) 786-9744.

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

BIO-RESPONSE, INC.

© 1984 Bio- Response Inc. All Rights Reserved.
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WHEN THE FILTER
ISTHETESI...

) For example, Millipore Type HAHY For a copy of our Filter Selection Wa
is ofte ore critical than w 15S€E hybridization membranes are optimized Chart and information on technical
through the filter. For those sensitive for Southern blotting. Mill ipore Type HATF  and professional articles
applications where the filter is tl 3 membranes are low in toxicity for cell from our computerized

‘ i ; iability is critical. Other  data-bank, contact Milli-
embrane mrw\ have specific pore Technical Services toll-
‘ free ot 800-225-1380
Y Sro (In Massachusetts, dial
dand are 617-275-9200) or write
inical articles  Millipore Corporation,

\g scientific journals. Bedford, MA 01730.

CHOOSE MILLIPORE MEMBRANE FILTER
LU

MILLIPORE

3 on Readers’ Service Card




re Magic.

You're looking at an electron
micrograph of MonoBeads&the
most significant advancement in
separation technology since the

discovery of Sephadex. Andit’s the

MonoBeads which give a magical

high performance to our new Fast

Protein Liquid Chromatography
(FPLC) System.

With a uniform particle size of

9.8 um, this new hydrophilic,

monodisperse mediumisthe secret

protein separation technology.
We've included a gradient

programmetr, non-stainless steel
pumps, programmable fraction
collector, UV monitor and pre-
packed separation columns to
fulfill all your needs for biological
separations. Now, in just one or
two steps, electrophoretically
pure enzymes can be purified
from crude tissue extract in just
10 to 40 minutes, with an overall

of high performance. yield in enzyme activity of greater
High resolution of complex than 80%.
biological samples In fact, we're
suchas proteins, so confident that
peptides, we Invite you to
enzymes, mono- try out any bio-
clonal antibodies logical sample, in
and polynucleo- aqueous or
tides can now be organic solution,
conjured up with so that you can
typicalseparation [~ % see for yourself
times 0of10-20  _ , just how magical
minutes. e adiod asing the FPLC System. =" | our new FPLC
When we had Bacitacin. Toptcpepides:  Laminoacid System would be
perfected the Us;“m‘“",’;“t‘i I“"huz;‘l.‘“‘“‘" Restaton for you.
separation media, sil.fg.;’.ﬁd:m NADE. Labecirsie Pharmacia
we turned our Mombrane - Ovabmin " homogenate Fine Chemical
attention to the protelns. Cogohin, st ne cas
. . The Pharmacia FPLC System.
lnstmmentatlon. Pharmacia products will be on display at BIOTECH '84—Booth 62 Pure Magic. Pure Logic.

- . Circle No. 342 on Readers’ Service Card
Pharmacia Fine Chemicals
800 Centennial Avenue
Piscataway, New Jersey 08854

Telephone: (201) 457-8068 or call your local representative.

And we designed a system which
represents the state of the art in

701



Scanning electron micrograph of MonoBeads




How To Buy A CO, Incubator
Without Choking
up

Learn how a constant environment
happens. Precision™ COz incubators
show you how. We've made more
constant °C appliances for the lab
than anyone else in
oeva the world.
"ot FREE GUIDE on how
v  to buy a COz incubator
plus literature. Write
GCA/ Precision Scientific Group,
3737 West Cortland Street, Chicago,
lllinois 60647.

Precision™

CO:z Incubators

Hookups for remote alarms
and monitoring of °C and CO2%.

Dual purge cycles to
swiftly adjust for changes
in CO2 tension.

All solid state, automatic
control eliminates COz waste
of continuous flow.

Stainless steel chamber.
Water jacket insulation.
Polyurethane enamel finish.

COz monitored at point of
infusion for immediate
response. Fan optimally
positioned to prevent COz
stratification.

Digital pushbutton
control to set °C and COz%.
Bright LED display for each.

Precision™ automatic
COz incubator, + 0.1°C,
+ 0.1% COz uniformity.

.. A GCA CORPORATION
Precision Scientific Group

GCA

For a Sales Representative to call circle reader service number 292
For Literature circle reader service number 293

Shelves and supports
pop out to easily clean and decontami-
nate chamber.

World Precision Instruments custom glass facility specializes in
difficult to find or “built to order” items of glassware.
We also stock a complete line of micro capillary glass.

If you need an item of glassware and you can’t seem to locate it, give us a call!

375 Quinnipiac Avenue, New Haven, CT
203-469-8281 Telex 710-465-2638 Cables: WPINSTR

—— ——— —

7\ WORLD PRECISION INSTRUMENT
Pl .
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thes features for total efficienc
in Kelvinator Ultra Cold

Four Models

(upright or chest)

12 to 28 cu. ft./340-800
liter capacity

Up to 17%

more energy savings

Wide range
temperature control
in 2° increments

Easy access (built-in)

34" high chests
Compartmentalized uprights
Seal-tight inner doors

Automatic alarm
with rechargeable batteries
and provision for remote

e Caster mount mobility
¢ 6" diameter exterior control

(in both Celsius and Fahrenheit)
e Access portholes

(5 centimeters/2" 1.D.)

e Unconditional reliability esi } | Series 100
: (down to -85° C/-120°F)

Specify the Exact Unit To Fit
Your Needs...ask for prices,

details, FREE LITERATURE!

&
Kelvinator >
COMMERCIAL PRODUCTS
621 Quay St., Manitowoci

800-558-7 n WI 414-682-88!
One of the White Consol

Circle No. 254 on Readers’ Service Card
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The new Chromatopac
C-R3A demands comparison
Chromatopac C-R3A Data
Processor

Shimadzu’s new cost- and performance-
efficient data processor for chromato-
graphy offers 176 Kbyte internal
memory, BASIC programming capability
and FDD-1A Floppy Disk Drive.

Fully-automated HPLC
system

LC-4A Liquid Chromatograph
System

A cost-efficient ternary gradient, low-
pressure mixing chromatograph with
microprocessor control of all system
functions.

o Write today for more in

18 : i

Flow rate from

1~ 9,900ul/minute without
changing the pump head
LC-5A Microbore Column Liquid
Chromatograph

Compared to conventional HPLC, the
LC-5A cuts solvent consumption up to
95 percent.

Double beam for drift-free
operation

SPD-2A UV Spectrophotometric
Detector

Features a versatile high-performance
grating monochromator having a wave-
length range from 195 to 350nm.

SPD-M1A

SPD-2A

's Liquid Chromatooraph Family.

3-dimensional output is
standard. Full spectrum
from 200 to 699nm with
1nm resolution

SPD-M1A Photodiode Array
Spectrophotometric Detector
Enables three dimensional spectro-chro-
matograms and single and double-
wavelength range chromatograms in
realtime. Spectrum memory on-flow is
available.

Energy-corrected
high-sensitivity

RF-530 Fluorescence

HPLC Monitor

Concave holographic grating for both
excitation and emission.

Shimadzu instruments.

Circle No. 318 on Readers’ Service Card

SHIMADZU SCIENTIFIC INSTRUMENTS, INC.
7102 Riverwood Drive, Columbia, Maryland 21046, US.A. Phone: (301)997-1227
SHIMADZU (EUROPA) GMBH

Acker Strasse 111, 4000 Disseldorf, F.R. Germany. Phone:(0211)666371 Telex:08586839
SHIMADZU CORPORATION, INTERNATIONAL MARKETING DIV.
Shinjuku-Mitsui Building. 1-1, Nishishinjuku 2-chome, Shinjuku-ku, Tokyo 160. Japan.
Phone: Tokyo 03-346-5641 Telex: 0232-3291 SHMDT J.




DATA ACQUISITION SOFTWARE
THAT SPANS TWO WORLDS

Now one IBM PC can direct high

speed acquisition of analog signals, and
simultaneously read and control instru-
ments on the IEEE-488 bus. Connect
your analog signals to the Keithley DAS
Series 500 Measurement and Control
System; connect IEEE-488 instruments
to our new Plus500 Instrument Control
System. The same software environ-
ment controls both interfaces at the
same time.

W Soft500 and new Plus500

software make measurement and
control accessible. :

Soft500 and Plus500 software are
enhancements of BASIC, the language
of personal computing. As easy to use as
BASIC itself, Soft500 and Plus500 add

15 JUNE 1984

powerful data acquisition and control
capabilities to a higher level language.
B You can trust the data.

Soft500’s foreground/background
scheduling carefully times multiple
tasks to ensure that successive readings
from the same channel maintain pre-
cisely the same sampling interval. And
there’s still time for simultaneous data
analysis.

B The Series 500 is fully modular.
Seventeen modules form an extensive
and growing family that supports ana-
log input, analog output, digital 1/0,
current loop output, pulse counting,
and AC/DC relay control. And now the
Plus500 Instrument Control System
allows simultaneous access to the IEEE-
488 bus as well.

Circle No. 335 on Readers’ Service Card

B Quality manufacturing,

quality service.

The Series 500 is built like an instru-
ment. It has the highest accuracy, the
lowest noise, and the best thermal sta-
bility of any personal computer based
data acquisition workstation. That’s why
it comes with a one-year warranty and a
free product support hotline.

B For more information

Call us toll free at 1-800-552-1115. In
Massachusetts, call 617-423-7780. We'd
like to tell you more about the Series
500 measurement and control family.

349 Congress Street
Boston, Massachusetts 02210

1161



The versatile OHAUS® BRAINWEIGH® electronic balance Model readout flutter caused by drafts, equipment vibration or lively

B3000D can handle almost every weighing job. And it comes lab animals. And the large, bright display is easily readable
with a price that's very easy to handle—suggested list price of from any operator position. The balance can also be quickly
only $1375. linked to any common computer, printer or other peripheral,
For heavy work, this rugged American-made top thanks to a choice of five user-installable interface options. All
loader has an upper range of 3000 g with 0.1 g readability. components satisfy tough Ohaus standards for ruggedness and
Large 6.5-inch pan easily accommodates bulky objects for fast dependability—so the B3000D will stay on the job for years.
checkweighing, packaging or formulating. Ask Ohaus or your preferred dealer for complete

This dual-range balance also gives you 300 g capacity  information on the all American workhorse—the BRAINWEIGH "
electronic balance Model B3000D, or

and 0.01 g readability for lab work like ®

compounding or mixing small quantities. any other versatile BRAINWEIGH" balance.

In either range, readings are rocksteady. umus Ohaus Scale Corporation, 29 Hanover Road,
Variable integration virtually eliminates Florham Park, NJ 07932 (201) 377-9000

v ’BRAIIIVI:EIGll@EI.ECTROHIC BALANCES ; ‘ ~

| SUGGESTED ‘ o
LIST PRICE MODEL l CAPACITYREADABILITY
: B1500 | 1500gx01g
|| B1500D | 1500¢




BETTER CELL

VIABILITY AT —100°C
AND BELOW,

COLDER IS BETTER.
QUEUE CRYOSTAR

N b i il s B
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dramatically w

at — Iore o
Cryostar creates a
precise top to bottom
lemperature uniformity
that even liquid nitro

The More You Understand
l Ieue Cryogenic Preservation,
The Better We Look.

Queue Systems Inc. Box 1901

Parkersburg, WV 26101 USA

Telephone 304/464-5400

Queue Systems International Telex 869424
Queue PKB




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 organisnis.

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-
ISOLATOR System work?

To effectively maintain the isolation of the animals at all
times, cages must be opened and serviced within a Class ||
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.)

LP81-1708

MICRO-ISOLATOR is a trademark of Lab Products, Inc

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.

INC

company

e e e e e

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

| would appreciate

[J 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.

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

Organization

f\ddress _
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WHEN A PERSONAL COMPUTER
ISN’T ENOUGH, YOU NEED

NOW YOU CAN

HAVE DIGITAL’S
PERSONAL PDP-II'S
RUNNING PDP-11

AND VAX-COMPATIBLE
S ARE

OFTW,
ON YOUR DESK.

You know whoyou are.
You've been doing a major part
of your work using a terminal
connectedtoa PDP-11™ or
VAX™ system. Your applica-
tions are as wide-ranging as
your knowledge. Theoretical
physics, real-time data analy-
sis, statistics, financial model-
ing, CAD/CAM, process
control—there’s very little that's
beyond the reach of your pro-
fessional experience.

Like most users, you're very
satisfied with the services
you've been getting from your
PDP-11. You've cometorelyon
them, infact. And you're not
willing to give themup for justa
personal computer. What you
really wantis a full-powered
minicomputer dedicated
exclusively to your work.

Ifyou're this type of user,
Digital has exactly the com-
puters you need: the Profes-
sional™ 300 Series, our
personal PDP-11's. They're
engineered to give you the
minicomputer power and
sophistication you've come to
expect—in a personal com
puter size,and at a personal
computer price.

RICH PDP-11
DEVELOPMENT
ENVIRONMENTS AT
YOUR COMMAND.

Digital’'s Professional 300
Series, the best-engineered
desktop systems for computer-

experienced professionals, offer

you a choice of minicomputer-

ud ompiler is atrademark of Whitesmiths, Ltd. UCSD-p System is a trademark of SofTech Micros
Medics. VENIXis a trademark of Venturcom. UNIX is atrademark of Bell Laboratories, Inc. CP/M is a trademark of Digital Research, Inc

powered operating systems.
Firstamong these is P/OS,™

the Professional Operating Sys-

tem. A single-user, multi-tasking
version of RSX-11M-PLUS "

it gives you capabilities that far
exceed typical personal com-
puter software. Its complement
of compiler languages includes
BASIC 11,DIBOL, COBOL-81,
Pascal, FORTRAN-77,and
WHITESMITH C. What's more, a
Native Tool Kitand a rich selec-
tion of editors, debuggers, task
builders, forms management
and sort utilities helps you
achieve the high programming
productivity you've come to
expect from a minicomputer.
The UCSD-p System™ is avail-
able as an alternative develop-
ment environment under P/OS.
Plus, P/OS lets you use Digital
Classified Software, a portfolio
of proven applications such as
TK! Solver™ a high-perform-
ance equation-solving tool,
and RS/1," an industry-stan-
dard laboratory research
system.

Next, there's PRO/RT-11,"
a single-user, multi-tasking,
real-time version of the RT-11
operating system that's so
popular intechnical OEM
PDP-11applications. There’s
also the STANDARD MICRO
MUMPS 300™ System. And
for commercial applications
there'sthe CTS 300™ system,
which features RT-11 DIBOL
portability.

VENIX?® a UNIX®V7M
operating system complete
with Berkeley 4.1 enhance-
ments, has been optimized for

A PERSONAL PDP-II.

the Professional Series. It even
includes a UNIX System 5 soft-
ware license, demonstrating
our commitment to keeping the
Professional current with future
UNIX directions.

MINICOMPUTER
STRENGTH
APPLICATIONS.
ON THE SHELF.
READY TO GO.

The reason we've engi-
neered the Professional with a
variety of operating systems
isn'tjustto let you write your
own minicomputer-powered
programs. It'stolet you access
avastlibrary of proven, devel-

vy

oped PDP-11and VAX RSX
programs, and run theminde-
pendently on your Professional.
Many third-party PDP-11
and VAX RSX applications—
orthe ones you're using now —
can be transported to your
Professional. You can use the
same files, the same com-
mands. This puts anincredible
variety of scientific, industrial,
technical and commercial solu-
tions at your disposal.
Justasimportant, you can
attach areal-time interface to
the Professionalto adapt it for
scientific and industrial use.
Andyou'll have awide variety

ystems, Inc. TK!Solver is atrademark of Software Arts, Inc. STANDARD MICRO MUMPS 300 is a trademark of Creative

P fessional 300 Series, PDP-11, VAX, P/OS, RSX-11M-PLUS, PRO/RT-11, ALL-IN-1, ASKIT, DECnet, VT, GIDIS, CTS-300, and IVIS are all trademarks of Di gital Equipment Corporation
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of printers, plotters, and spe-
cial purpose peripherals to
choose from.

A TRUE DISTRIBUTED
OFFICE W JATION
ON YOUR DESK.

The Professionals acknowl-

edge the fact that you work in
anofficeaswellasinalab,

offering Pro Office Workstation,

the Professionals’ version of
Digital's ALL-IN-1™ software,
the best-engineered office
automation system you can
buy. Running in conjunction
with a VAX host, ALL-IN-1 gives
you word processing, auto-
matic spelling verification,
electronic filing, electronic
mail, calendar management
and more. And thatcanin-
crease productivity organiza-
tion-wide.

Office automation tools
designed forindependent use
onyour Professional include
Digital's ASKIT™ software,
which provides business

© Digital Equipment Corporation 1984
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graphics, personal database,
word processing and spread-
sheet functions, plus agame.
And with the optional CP/M*®
Softcard, you can run a variety

of CP/M-80 packageson ¢ 35 ;‘;ﬁ,&
o

your Professional. took D1

%‘WIH/DECIIH
NETWORKING TODAY.

The Professional 300 Series
supports a variety of networking
options. Foremostamong these
options is DECnet,™ whichlets
your Professional serve as
adistributed workstation with
PDP-11 and VAX processors.
And, DECnet gives you a
choice of local and wide-area
communications devices, in-
cluding 10 Mb/sec Ethernet,
with full support for V2.0 stan-
dard (IEEE 802.3 specifica-
tion); public packet-switched
X.25 networks; and standard
telephone lines.

And by virtue of its compat-
ibility with PDP-11 and VAX RSX
software and RMS file struc-
tures, the Professional lets you

Dpwt.

download remote files from
your PDP-11 or VAX to your Pro-
fessional, all transparently to
the user and the program. Or, if
you wish, your Professional can

e

emulate Digital's VT™ terminals.

The Professional doesn't
leave out the rest of the world,
either. Device emulation in-
cludes IBM 3270, 2780/3780,
3277, and more.

THE LEADING GRAPH
WORKSTATION IN
ITS CLASS.

If you only want to portray
simple X-Y values, lots of per-
sonal computers can do the
job. Butif you need away to
graphically display thousands
ofinformation variables, there's
no finer tool available than a
Professional. It gives you a pal-
ette 0f 4,096 colors to work
with. State-of-the-art graphics
architecture, like GIDIS,™ a
virtual device interface, helps
you design fast graphics for
your programs, while allowing
themto run independently of
future hardware enhance-
ments. Industry-standard
graphics applicationinterfaces
arealsoavailable. And the
Virtual Device Metafile
capability lets you integrate
textand graphicsinasingle
file under P/OS 2.0. Just as
important, the quality of Pro-
fessional 300 graphics is unsur-

passed. The bit
,  mapped screen
provides a

Displayed above is RS/1, integrated software for scientific and
engineering uses from BBN Software Products Corporation, a
subsidiary of Bolt Beranek and Newman Inc

960 x 240 pixel resolution.
And Digital's IVIS™ Interac-
tive Video System s available
foradvanced program
development.

BEST ENGINEERED
MEANS ENGINEERED TO
A PLAN.

v 3550 The Professional
“etiarat®™® 300 Series, like every

fand. Di

Digital hardware and
software product, is engineer-
edto conform to an overall
product plan. This means
Digital systems are engineer-
ed towork together easily and
expand inexpensively. Only

- == Digital provides youwitha

single, integrated computing
strategy from desk top to
datacenter.

For more information on
Digital's Professional 300
Series systems, the Profes-
sional 325 and the Professional

ICS 350 call1-800-DIGITAL  ext.

690. Or send the coupon or
write: Digital Equipment Cor-
poration, Attn: Mr. Dennis
Coady, 200 Baker Avenue,
West Concord, Massachusetts
01742,

I'd like more information on Digital's
Professional 300 Series, the Personal
PDP-11’s:

[OJPlease send a copy of your new Pro-
fessional Series Handbook.

[JPlease have a sales professional
callwith complete information.

Name

T\HT

Company TR
AMdieRS S ST
City Fin
Sg T e g

Telephone  Ext

Return to: Digital Equipment Corpora-
tion, Attn: Mr. Dennis Coady, 200 Baker
Avenue, West Concord, MA 01742
Media Code: N

THE BEST ENGINEERED
COMPUTERS
IN THE WORLD

BHEHHEHTM
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Filtration isn’t always a
but Gelman has always
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life-or-death issue...
approached it that way.
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Some people think Gelman takes filtration a little too Is that going to stop us from taking filters so
seriously. And has for 25 years. seriously?

They say we pay too much attention'to detail. Not at all. And on this, our 25th anniversary, we -
That we're too picky, too rigorous. They point to the wanted you to know: Gelman intends to keep right on
fact that we register every medical filter with the making its filters—all of them—the way we always
FDA. That we certify every HPLC filter we make. have. As if lives depended on them.

That we continually press for—and achieve—new Gelman Sciences, Inc., 600 South Wagner Road,

technologies. That we've developed more different Ann Arbor, Michigan 48106, 313/665-0651, Telex
filters and membranes than any other manufacturer. 810/223-6037.

It’s true that not all of our filters are used in life-
and-death situations. In fact, youre more likely to find

Gelman products at work in industrial smokestacks, aVD .
microchip water baths, pharmaceutical labs, municipal %A§ Gelman Sciences Inc.
water plants. At Gelman, we've got filtration down to a science.
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Ready for
chemical
emergencies?

NFPA definitions and more. That makes
ChemSource an indispensable tool —
not just in emergencies, but in planning

Fisher Chemicals &
Systems help you take

CII.IICI( action. ks for proper storage, transportation and
A shattered bottle, a potentially hazardous disposal of chemicals. And it's available exclusively
spill. It's the kind of accident that should never from Fisher.
happen — but sometimes does. That's when you We do even more for your safety. Our ChemAlert™
need Fisher's ChemSource® System. It’s the label gives you essential facts on safe storage, han-
computer program that puts the facts about nearly dling and possible hazards at a glance. Plus first aid
700 toxic and hazardous chemicals right at your and spill cleanup data. What's more, our Safe-Cote®
fingertips . . . FAST. Even if all you've got to go on bottles and Safe-Tin™ cans make for safer handling
is a label fragment with part of a chemical name. and storage of flammable and hazardous reagents.

ChemSource lets you access data 6 different Only Fisher offers the complete safety package.
ways. By chemical name, formula, DOT or CAS Labels, containers, computerized safety data —
number, your own inventory number. Even by the including the hardware, software and accessories
first or last few letters of the chemical name. Then, you need. Want more information? Call us at (412)
with a few keystrokes on your IBM* PC or 562-8543. Better yet, call your Fisher Representative
Commodore 8032, the facts you need are displayed for a ChemSource demonstration, and get a set of
pronto. And with hardcopy printout when you want it. three color prints from the Fisher Collection of
Including first aid techniques, cleanup methods, Alchemical Art for your time and interest.

*Ti of i i M i Corp.

Circle No. 274 on Readers’ Service Card
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Only with the new LKB Horizontal
Electrophoresis System do you also get...

New two-dimensional
applications

MAP COMPLEX MIXTURES

LKB’s Multiphor II can be used to study complex
mixtures by a combination of high performance
electrofocusing in the first dimension and ultrathin
gradient gel electrophoresis in the second. Used
together with newly-developed silver stains, 2-D
mapping gives you the ultimate resolution currently
obtainable.

2-D electrophoresis of yeast proteins with silver stain
(courtesy of Dr A Gorg, Technische Universitiit,
Miinchen) »

Titration curve of carbonic anhydrase (bovine),
pH35-95V

-

e

PREDICT PURIFICATION PARAMETERS

A simple one-hour experiment using the LKB
Horizontal Electrophoresis System will produce
detailed information about the stability, heterogeneity,
interactivity, pI and mobility of your sample. This will
allow you to determine in advance the best parameters
for optimal purification. The titration curve kit helps
you to use the 2-D capabilities of the system to display
simultaneously the electrophoretic mobility of every
component in the mixture as a function of pH.

This is one in a series of advertisements describing the
unrivalled versatility of the LKB Horizontal
Electrophoresis System. For further information about
2-D techniques, and the many other applications of the
system, send today for our brochure.

THE LKB SYSTEM

Only LKB can offer the research
scientist a complete, integrated system
in which each component works with
and complements all the others. Based
on the new and improved Multiphor II,
the system also includes a 5KV power
supply, thermostatic circulator, laser
densitometer and data evaluation
software.

In addition to the instrumentation,
LKB provides a range of 18 major kits
plus a complete programme of high
quality chemicals, supplies and
accessories, backed by the full
worldwide support of the market leader
in electrophoresis and electrofocusing.

LKB-the electrophoresis experts.

Head office:
LKB-Produkter AB,

Box 305, S-16126 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, Moscow, Munich,
Paris, Rome, Turku, Vienna, Zoetermeer
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PURE ORANGE

2-IN-1
STERILE FILTER/
STORAGE SYSTEM

NOW IN 200mL & 500mL SIZES!

Here’s the newest innovation in our growing Corning
Orange Grove of advanced cellware — a versatile
filtration system that’s simple, efficient, low cost, and

disposable. The special cellulose acetate filter membrane

combines superior flow rates with very low protein
binding characteristics. It also has less than 1%
extractables and is detergent free for excellent tissue
culture compatibilityl Each membrane is carefully heat
sealed to a unique plastic support grid to prevent
leakage and minimize foaming and sample loss. The
receiver bottle unscrews easily to pipette or pour from
(less chance of messy spills and contamination from
trying to pour out of narrow side ports) — or add the
easy on/off plug seal cap for leak free storage. Either
way, you get easy accessibility and versatility. Filter
units are available in either 0.22 micron or 0.45 micron
pore sizes. Try the new Corning Orange!

Circle No. 287 on Readers’ Service Card

YOU GET MORE
FOR YOUR MONEY
FROM CORNING

FREE SYSTEM

We’'ll send you a new 200 mL Corning Sterile
Filter/Storage System ready to use

[J Please send me a free .22 micron Corning Sterile
Filter/Storage System

[ Please send me the 1983 Corning Catalog,
The Lab Book

Send coupon on letterhead with name, title,
address to:

Corning Glass Works, Science Products,
P.O. Box 1150, Elmira, NY 14902

The Most Trusted Tools of Science

CORNING
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Imagine you're creating a weekly
current awareness service for
scientists and scholars — one that
would alert you to just those
articles you were interested in.

R } You think to yourself, this is a

good idea. . .but impossible.

Now open your eyes. Such a service is available right
now. It's called ASCA®. ASCA is custom-designed
...for each individual. . .anywhere in the world. . .in
any discipline. And your individualized ASCA reports
can cost as little as $3.00 per week. Intrigued? Want
more information? Fill out the coupon and mail it.
You'll be glad you did.

Let ASCA
Open Your Eyes.

B 3501 Market Street, Philadelphia, PA 19104 U S.A.
l Telephone: (215) 386-0100, Cable: SCINFO, Telex: 84-5305

|

= [C] Send me more information about ASCA®, ]
1 |
l Name / Title I
i |
l ‘Organization / Department l
3 -
l Address l
' ;
= City State Country l
|

= Zip Phone l
i ﬁ@ﬁ”lnstitute for 29-3a1a |
Scientific Information® R |

|

h--------------------
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Polaroid
introduces

instant
Smm slides.

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

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

R

ever used. And the technology is
totally different. Pola-
chrome CS film is
based on an

- : % additive pro-
o 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-

*Comparison based on suggested list price

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.

See your dealer today
and ask about the exciting

Polaroid-Nikon Promotion.

For the Polaroid Dealer nearest
you, call 800-526-7843 ext.
400 in the continental U.S,;
800-522-4503 ext. 400 in NJ.

of film and processing for 36 exposure roll.

Circle No. 150 on Readers’ Service Card
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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-

bytes of data memory is

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

LSl

THE ARRAY PROCESSORS

MAP-6420

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.

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

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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A major revolution is taking shape these days in
medical institutions, research laboratories and
universities around the world. The catalyst is the
work of the researcher who is solving the most in-
tricate mysteries presented by the life sciences.

Amersham is proud to be playing a major role in
this revolution. Our commitment to it: providing
total product and services packages that enhance
the molecular biology, immunology, biomedical
and clinical research in which you are involved.




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 timer with
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 pl and 250 pl 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 pl 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.

TO Spiﬂ
for min
set the tl

TO Spin
for seconds,
touch the bu

SYBHDN,Brinkmann
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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.
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I Mail this coupon and your check to:

The New England Journal of Medicine
1440 Main Street, PO. Box 9140
Waltham, MA 02254-9140
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U.S.A. Canada International
Physicians, Professionals,
& Institutions US $55.00 US ®65.00 US %75.00
Residents, Interns
Z = and Fellows US ®35.00 US ®45.00 US %55.00
— Students US $30.00 US $40.00  US $45.00

JM.D. ElinEe} Medical Specialty
[J] Other degrees

Name

Address

City, State
Country __ Zip or Postal Code

[J Check enclosed [ Bill me
(US funds drawn on a US bank only)

[J 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.
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Pergamo

n Science

The last word in scienlific, lechnical
and professional publicatlions.

Call or Write Now for Free Gift Certificates!

COMPREHENSIVE The most authoritative, modern and comprehensive work of reference ever published on heterocyclic chemistry.
HETEROCYCLIC m Written by over 120 of the world’s leading researchers in m Volumes 2 and 3 devoted to six-membered rings
CHEMISTRY heterocyclic chemistry, from 18 countries, under the containing one or more heteroatoms.

. direction of internationally renowned editors. m Volumes 4, 5 and 6 provide a thorough treatment of five-
The Structure, Reactions, m Provides information essential to chemists in research, membered rings containing one or more heteroatoms.
Synthesis and Uses of industry and teaching. B m Volume 7 concisely describes small and large rings
Heterocyclic Compounds | Particular emphasis given throughout to medicinal and containing heteroatoms.

Chairmen of the Editorial Board:
ALAN R. KATRITZKY, FRS
CHARLES W. REES, FRS

industrial applications.

m Unique reference system allows very easy access to the
primary literature.

m Systematic arrangement of all chapters provides uniform
treatment throughout.

m Volume 1 contains special chapters on biological aspects,
major industrial applications, less-common heteroatoms,
nomenclature and the review literature.

m Volume 8 contains subject and author indexes, a unique
ring index and a novel physical data index, providing easy
access to all material in the entire work.

Inquire now and receive a $500 gift certificate good toward the purchase of all 8 volumes and pay only

$1700.00. GOOD FOR A LIMITED TIME ONLY.
Over 7,000 pages in 8 volumes

Announcing a Major Event in Scientific Publishing!

008026200 7 Hardcover

Regular Price $2200.00

COMPREHENSIVE m Extensively illustrated—over 1,400 photographs and ~ m Extensive literature surveys—over 40,000 references in-
INSECT PHYSIOLOGY. 2,000 line illustrations. cluded.
BIOCHEMISTRY ’ m Encyclopedic coverage. m Detailed subject, species and author indexes in every
m Over 8,000 pages published in 13 volumes. volume plus cumulative index volume.

& PHARMACOLOGY m Includes 200 articles by the world's leading researchers.

. COMPREHENSIVE INSECT PHYSIOLOGY, BIOCHEMISTRY & PHARMACOLOGY covers all the major topics of Insect Science.
Editors: The first eight volumes include accounts of all the major physiological systems in insects. Volume Nine deals with the
G.A. KERKUT, Southampton physiology of insect behavior, Volume Ten with insect biochemistry, Volume Eleven with insect pharmacology and Volume

Twelve with insecticides.

Inquire now and receive an $800 gift certificate good toward the purchase of all 13 volumes and pay only
$1950.00. GOOD FOR A LIMITED TIME ONLY.
- 008026850 1 Hardcover  Regular Price $2750.00

Order Before October 31, 1984 and SAVE $25.00! A New Work in Physics and Its Applications . . .

University, UK
L.I. GILBERT, The University of
North Carolina, USA

THE ENCYCLOPEDIA OF  The Most Complete Reference Source in this Field—
PHYSICS IN MEDICINE ®m An indispensable volume providing a full and  m Extensive cross-referencing system (in addition to in-
& BIOLOGY authoritative review of the application of physics to dexes) to maximize the usefulness of the work.

. . medicine and biology. m Bibliographic references for each article providing key
Published in One Compact m 240 authoritative articles written by over 200 interna- sources in the literature for further study or research.
Volume tionally known authors. m Over 1,700 references. Over 400 line diagrams, halftones

m Over 600 pages in one compact volume, together with and tables. Page size 248 x 184mm.
Editor-in-Chief: two comprehensive indexes (author and subject) to en-

sure ease of access to any theme.

Pre-publication price (expires October 31, 1984) $135.00 0 08 0291546
0080264972 Hardcover  Regular Price $160.00

.
A New Series of Reference Texts from Pergamon Press

T.F. MC AINSH, West of Scotland
Health Boards, Glasgow, UK

ORGANIC CHEMISTRY TOTAL SYNTHESIS OF NATURAL PRODUCTS: The ‘Chiron’ Approach
SERIES S. HANESSIAN, Universite de Montreal, Quebec, Canada
(Previously announced as Synthetic Design with Chiral Templates)
Series Editor: 310 pp 1983 008 029247 X (H) $40.00 0 08 030715 9 (F) $20.00
J.E. BALDWIN, FRS, University of ORGANOTRANSITION METAL CHEMISTRY: Applications to Organic Synthesis
Oxford, UK S.G. DAVIES, University of Oxford, UK

428 pp 1982 (Reprinted 1983) 0 08 026202 3 (H) $85.00

STEREOELECTRONIC EFFECTS IN ORGANIC CHEMISTRY
P. DESLONGCHAMPS, Universite de Sherbrooke, Quebec, Canada
388 pp 1983 008 026184 1 (H) $55.00 0 08 029248 8 (F) $27.50
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YOU CAN COUNT ON TM ANALYTIC
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For Quality
B and Y Systems

When you are in need of accurate, repro-
ducible results and maximum reliability of
your liquid scintillation and gamma count-
ing instruments, it makes sense to count
on the company that has continually set
the technological pace in these fields.

TM Analytic is the same dedicated organ-
ization that has designed, produced and
serviced innovative, high-performance,
nuclear counting systems for over 35
years.

& [inAnalytic

Allow us to tell you about the latest in beta
and gamma counting technology soon.
Let's discuss your applications, your
problems, your present or future equip-
ment requirements. Call or write us for a
complete literature portfolio.

e BetaTrac®, Mark llI™, and Delta™
Liquid Scintillation Systems.

e GammaTrac® Gamma Counting
Systems.

e Counting Accessories.

TM Analytic, Inc.

1842 Brummel Drive
Elk Grove Village, IL 60007

800-323-5405
In linois: (312) 364-9100

YOU CAN COUNT ON US

Circle No. 334 on Readers’ Service Card



the biocompatible FPL(

The pace of today’s biological research allows no compromise in the
performance of your separation tools. No compromise in
performance means instruments and separation media designed and
optimized specifically for hiomolecules. The Pharmacia FPLC System
stands alone as the only high performance liquid chromatography
system designed for the special needs of such applications as:

e Enzyme purification

e Peptide mapping

® Analytical protein separations

e Purification of hiologically active peptides

e Separation of polynucleotides

FPLC is a new approach. It is engineered to eliminate the
incompatihilities of traditional HPLC technology. Unchanged for 20
years, traditional HPLC pump design, high pressure columns and
stainless steel wetted surfaces were all developed to solve problems
guite different from what you need today. Why “make-do” with
compromise using old-HPLC technology when FPLC has proven
itself in such difficult purifications and analyses as monoclonal
antibodies, restriction enzymes, blood, viral and urine proteins? After
25 years of experience in developing such bhasic separation methods
as gel filtration, affinity chromatography and Chromatofocusing, we
at Pharmacia Fine Chemicals can tell you that FPLC incorporates the
most significant discoveries in separation chemistry since the
introduction of Sephadex .

FPLC does what HPLC will never do. It respects the origins of the
hiomolecule and then exploits them to achieve unprecedented speed,
resolution and recovery.

Pharmagie Fine Shemests R Pharmacia
Fine Chemicals




System from Pharmacia

Separation power

In your laboratory
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No compromise
solution to
High Performance LC

Only from Gilson !

For Literature circle reader service #(@85) on reader service card circle service #(@86) to have our representative call on you




The Case of the
Tax-Perplexed

Professor

tis the eve of April 15th. As
midnight strikes, Professor Gregg
G. Burnett is poring over a pile of
papers. “Taxes, taxes, taxes,” he
groans. “Why do I have to pay all
this money in taxes? How does
everyone else manage? And still
put a little extra aside for retire-
ment?” Gregg sighs. “It’sall a
mystery to me.”

Taking the sting out of taxes
needn’t be a mystery. There is a
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
without shrinking your take-
home pay.

Contributions 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
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your money out. So if you want
to use part of your money before
you retire—to build or buy your
retirement house or send your
children to college, you can.
Without paying any federal
penalty tax.

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 TIAA’s
current effective annual interest
rate of 11.50%* and CREF’s
broadly diversified common
stock portfolio make SRAs more
attractive than many other tax-
deferred accounts. And with
assets of over $30 billion and 65
years of experience in retire-
ment plan investing for people in
education, TIAA-CREF helps
provide financial security in
these uncertain times.

So if you feel overtaxed like
our perplexed professor, investi-
gate the advantages of Supple-
mental Retirement Annuities.

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

*Effective March 1, 1984 through February 28,
1985 for funds credited January 1, 1982 or later.
This interest rate is not guaranteed after
February 28, 1985. A 1.5% expense charge is
deducted from SRA premiums. If you would
like to know more about SRAs, simply mail the
coupon below or write TIAA-CREF, 730 Third
Avenue, New York, NY 10017.

s61584 1

TIAA-CREF
730 Third Avenue
New York, NY 10017

K.’ I'd like to reduce my taxes
and increase my retirement sav-
ings. Please send me your free
brochure on solving this and
other mysteries of my financial
future.

Name

Name of Institution

Address

1187




Videoplan 2

the complete interactive
image analysis system.

For photographs, microscopic EM & SEM images,
projections, X-rays, video images, etc.

Versatility O Full complement of statistical and graphical evaluation
[0 25 Geometric parameters and derivatives [J Special programs for hi-level statistics, 3-D reconstruction,
[J 13 Stereologic parameters bone analysis and others.
[J 4 Modes of display : : .
[J Numerous evaluation programs Universal

computer
Operating [0 Programmable in many languages, utilizing CP/M operating
comfort system

[J No computer knowledge required

[ Fast data acquisition

[0 Single command for selection of operating functions
[ Constant dialog between computer and operator

Carl Zeiss, Iinc.

Data One Zeiss Drive .
. Thornwood,NY10594 .=
Processing (914) 747-1800 -
[] Several data acquisition programs
[ Elaborate data identification and retrieval The Qreat
[J Complete data editing and arithmetic name

For literature circle reader service number 262
For a demonstration circle reader service number 263



15 June 1984, Volume 224, Number 4654

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the
advancement of science, including the presentation of
minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Sci-
ence—including editorials, news and comment, and
book reviews—are signed and reflect the individual
views of the authors and not official points of view
adopted by the AAAS or the institutions with which the
authors are affiliated.
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Renewing U.S. Mathematics

Mathematics research has been seriously underfunded despite the fact
that research opportunities are at an all-time high. At present funding levels
the mathematics community is losing its ability to renew itself, let alone
maintain its essential contributions to the nation’s technical activities. The
situation has been obscured because in most published figures funds for
mathematics research are merged with those for computer science.

Moreover, this underfunding has been happening at a time when ad-
vanced mathematics has never been more important to the nation’s scien-
tific and technological enterprise. In the span of just the last two years,
advanced mathematics figured critically in no less than four Nobel Prizes
awarded to U.S. scientists. The high technology era is the mathematical
technology era. The fuel-conserving airfoils for the Boeing 767 and the
European Airbus were designed almost entirely through mathematical
techniques. The communications and computing revolution proceeds in
large part on the basis of mathematical theory created by Wiener, Shannon,
von Neumann, Bode, and their successors.

How have we reached this state, and what is to be done about it? These
were the issues that quickly crystallized for the National Research Coun-
cil’s Ad Hoc Committee on Resources for the Mathematical Sciences.*

In its two-and-a-half years of study, the committee found enormous
distortions and omissions in mathematics support. For example, in 1983
there were as many mathematicians as physicists or chemists in American
universities, but only some 60 postdoctoral students in mathematics were
receiving federal support compared with about 1200 in physics and 2500 in
chemistry. Today, despite an important upturn in 1982 and 1983, federal
support for mathematics research is still about two-thirds its 1968 level, in
constant dollars, even though the number of researchers in the mathemati-
cal sciences has doubled. In mathematics, the country is still reaping the
harvest of investments in human resources made in the middle to late
1960’s. This is not obvious because increased funding for computer science
masks the insufficient investment in mathematics.

The NRC committee concluded that mathematics research is badly out of
balance with the rest of the research enterprise in this country. It is all the
more out of balance given the increasing inability of the financially pressed
universities to support mathematics. Industry support for university re-
search is increasing, but it is likely to remain centered on engineering,
computer science, and fields other than mathematics. The mathematics
community must look to the federal government.

To rejuvenate mathematics research, the committee proposes a National
Plan for Graduate and Postdoctoral Education in the Mathematical Sci-
ences. The plan would bring annual support to the following levels: (i)
grants to 1000 graduate students supporting 15 months of research on
doctoral dissertations and two preceding summers of preparatory research;
(ii) two-year postdoctoral positions or their equivalent for some 200 of the
800 Ph.D.’s earned annually in the mathematical sciences; (iii) 400 postdoc-
toral research grants for young investigators; and (iv) grants for 2600
established mathematical scientists, both to conduct their own research and
to provide training for Ph.D.’s and postdoctoral students.

There has already been progress, primarily in National Science Founda-
tion support. But to ensure that renewal becomes reality, the mathemati-
cians are taking their case to the mathematics constituencies in the sciences,
engineering, industry, and government. For the sake of their own enterprise
and of the nation, the members of those constituencies should heed their
call and help ensure that mathematics regains its essential place in the
nation’s research priorities.—EDWARD E. DAvID, JRr., president, Exxon
Research and Engineering Company, Clinton Township, New Jersey 08801,
and chairman of the Ad Hoc Committee

*National Research Council, Renewing U.S. Mathematics: Critical Resources for the Future
(Washington, D.C., 1984).
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