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a J2-21 high-speed centrifuge.

These eleven J2-21 rotors comprise the most
versatile rotor line ever for high-speed centrifuges.
Six fixed angle rotors offer outstanding combina-
tions of volume, force, and tube size. Two swing-
ing bucket rotors and a vertical tube rotor further
enhance the line, as do two special purpose rotors:
the Elutriator Rotor for gently har-
vesting whole cells and other fragile
materials, and the JCF-Z Rotor,
which is actually five rotors in one.
The JCF-Z has interchangeable cores
for zonal, reorienting gradient, and
continuous flow work, including the
small pellet core for efficiently
obtaining up to 200 ml of pellet from
large volumes of liquid.

Driving these rotors at speeds up

to 21,000 rpm is the quiet, reliable 21,000 rpm J2-21
refrigerated centrifuge. Its high-torque DC drive and
automatic partial vacuum system get rotors to speed
rapidly. Sample and rotors are protected by such safe-
guards as a rotor imbalance detector and an elec-
tronic door interlock. The J2-21 also features the
convenience of built-in speed calibra-
tion, and an operating temperature
range of 0° to 40° C that allows you to
spin samples at body temperature.

UL listed and CSA approved, the
J2-21 offers unmatched efficiency, the
most versatile line of rotors, and the
backing of Beckman sales and service
worldwide. Send for brochure SB-366 to

Beckman Instruments, Inc., 1117
California Ave., Palo Alto, CA 94304.

BECKMVMAN
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R ORDER IT BY NOON.
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WORK WITH IT TOMORROW.
(Continental U.5.)

NEW, EXCLUSIVE

Matched radiographic intensity
regardless of molecular weight

DNA [2H] Mol. Wt. Standard Sets

Direct calibration of gel autoradiograms

Bacteriophage A DNA cleaved by Hind Ill restriction
endonuclease and subsequently labeled [*H]

Six fragments, MW in daltons:

15.1x108 2.7x108
6.2x10° 1.4x106
4.2x10° 1.2x108

0.1-1.5mCi/mg DNA

Packaged in 10mM Tris-HCI (pH 8.0), 1.0mM EDTA,

100pug/ml yeast tRNA carrier, in silanized combi-vial,

dry ice.

ORDER: DNA Molecular Weight Markers Set, [°H]-
NET-639 1uCi 5x1uCi

Bacteriophage ® X174 (RF) DNA cleaved by Hae Il|

restriction endonuclease and subsequently labeled

al

Eleven fragments, MW in daltons:

8.79x10° 1.76x10°
7.01x10% 1.52x10°
5.67x10° 1.26x10°
3.92x10° 0.767x10°
2.02x10° 0.468x10°
1.81x10%

0.1-1.0mCi/mg DNA

Packaged in 10mM Tris-HCI (pH 8.0), 1.0mM EDTA,

100pug/ml yeast tRNA carrier, in silanized combi-vial,

dry ice.

ORDER: DNA Molecular Weight Markers Set, [*H]-
NET-644 1uCi 5x1uCi

ALSO AVAILABLE

Bacteriophage A DNA MW 32x10° daltons
Deoxyribonucleic acid, [thymine-methyl-*H]-
50-200uCi/mg

0.15M sodium chloride, 0.015M sodium citrate,
0.001M EDTA, indry ice.

NET-635 1uCi 5x1uCi

Procedures for rapid gel development using these
markers with NEN's EN®HANCE™ Autoradiography
Enhancer are available on written request.
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Diabetes Research

Each lot is tested for binding and displacement in a
specific RIA. A copy of the standard curve is sup-
plied with each shipment.

Insulin (porcine), [ '2%1]- monoiodinated
~100uCi/ g

Lyophilized from sodium phosphate buffer (oH 7.5)
containing a stabilizer and a proteolytic enzyme
inhibitor.

Prepared fresh 2" Monday of each month.
NEX-104 10uCi  2x10uCi  50uCi  2x50uCi
Glucagon, [ %]~ monoiodinated

100-200uCi/ung

n-Propanol: Tris buffer, 1:1, shipped in dry ice.
Prepared fresh 15t Monday of each month.
NEX-102  10uCi  2x10uCi  50uCi  2x50uCi
Somatostatin, 1-tyrosine, [ 2% |- monoiodinated
Carrier free,~2200Ci/mmol

Shipped frozen in 0.05M sodium phosphate buffer
(pH 7.5) containing a stabilizer and a proteolytic
enzyme inhibitor.

Prepared fresh 4t Monday of each month.
NEX-129  10uCi  2x10uCi  50uCi
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2x50uCi

Not for use in humans or clinical diagnosis.

New England Nuclear

® 549 Albany Street, Boston, Mass. 02118

Call toll-free: 800-225-1572
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240,
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue. Lachine. Que. H8T 3C9.
Telephone: 514-636-4971, Telex: 05-821808
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Ribbon of metallic glass that was cast
directly from liquid alloy at a speed of
approximately 900 meters per minute,
and an average quenching rate close to
10¢ °C per second. The ribbon’s nominal
composition is Ni,CrsFe,SizB,, (atomic
percent). It is 2.5 centimeters wide by
25 micrometers thick. Unlike the crys-
talline form of the same composition, it
is ductile. Such ribbons are useful for
brazing pieces of stainless steel together.
[Courtesy of Allied Chemical Corpora-
tion, Morristown, New Jersey]






find today’s desktop
tools for

New Capabilities Extend
Power and Versatility.

Put technical data to work . . .
right at your desk. System 45’s new
Data Base Management (DBM)
software/firmware is based on the
award-winning HP IMAGE DBM
system. User-tested and approved,
IMAGE has become one of the most
popular DBM systems in the world.
The System 45 version of IMAGE
allows you to create, maintain, access,
restructure and back-up a data
base that can be tailored to your
unique needs. To facilitate
_ unprogrammed data base in-
quiries, the System 45
DBM package includes
QUERY/45, a highly
interactive data base
,,,,, manipulation software tool.
System 45 DBM is the first
technical data base manage-
ment system to be offered
on a desktop computer.

Communicate with large
host computers. The System
35/45 Data Communications
capability consists of hardware
(a new Data Comm Interface
Card), software (High Speed
Asynchronous and RJE Bisync
terminal emulators) and firm-
ware (plug-in Read Only
Memories for the desktop com-
puters). With these packages,
your HP desktop can provide
stand-alone computing power and
; then, as needed, transfer data
- or programs from the host computer
for manipulation, analysis or
updating at your desk.

3
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A Choice.

One of our desktop computers is right for
you. System 45 provides advanced graphics
(including 3D), 449K byte read/write
memory and big system peripherals. Sys-
tem 35 offers 246K byte read/write memory,
optional alphanumeric CRT and power-
ful interfacing for measurement and analysis.
The new HP-85 is a modestly priced pro-
fessional desktop computer with integrated
graphics, CRT and printer.

A Growth Path.
HP can meet expanding needs with data
communication links from desktop com-
puters to HP 1000 computers. For multi-
user, multi-tasking applications, HP 1000
computers offer a wide selection of com-
patible RTE operating systems with
optional data base management, factory
data collection and up to 64 user terminals.

For more information. Call 800-
821-3777, extension 119, toll-free day or
night (Alaska and Hawaii included). In
Missouri, call 800-892-7655, extension
119. Or write 3404 E. Harmony Road,
Fort Collins, Colorado 80525.

For a demonstration. Call the HP
regional office nearest you: East 201/
265-5000; West 213/970-7500; Midwest
312/255-9800; South 404/955-1500;
Canada 416/678-9430.

400/7

HEWLETT
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Many of the issues involved
in industrial research are vital
to human survival. Dedicated
scientists are engaged in ex-
panding existing technologies
and exploring alternative ones.
They're involved in a staggering
variety of endeavors from
dramatically improving crop
yields to producing energy
from untapped sources.
Whatever the field, sophisti-
cated instruments play a major
role. A role in which Nikon
has always figured prominently.
Now, with a single stunning
innovation, Nikon has produced
an unprecedented advance in
microscope technology. Called

| SMZ-10 ZOOM STEREO WITH
HFM CAMERA SYSTEM AND
EPOI MK Il LIGHT SOURCE —
High resolution zoom stereo micro-
scope features continuous zoom
over a wide magpnification range
without need to change focus or
working distance: The MK Il fiber
optic light source provides intense
spot illumination without heat.

CF optics, it's a development
so revolutionary that it repre-
sents far more than a refine-
ment. It stands as nothing less
than an entirely new standard
of light microscope perform-
ance. A standard against which
all others will be measured.

To achieve this dramatic
breakthrough, Nikon engineers
combined a new, extra-low
dispersion glass with an
ingenious concept in optical
design to virtually eliminate
chromatic aberration. The
Nikon CF system delivers
unparalleled resolution, color
fidelity, flatness of field and

I OPTIPHOT M MICROSCOPE
WITH NOMARSKI DIC AND
HFM — Hard-working research
microscope features superb CF
optics and broad versatility. Modular

design permits brightfield, brightfield/

darkfield, Nomarski differential
interference contrast, and other
options. Shown here with the
advanced, computer controlled HFM
camera system.

image brightness. In fact, CF
optics bring to Nikon resolving
power closely approaching
theoretical limits.

Critical work at the frontiers
of knowledge demands the
ultimate. Nikon. The difference
between seeing and not seeing.
Knowing and not knowing.

For further information on the complete
line of Nikon instruments for industrial
research, contact: Nikon Incorporated,
Instrument Division, Ehrenreich Photo-
Optical Industries Inc. 623 Stewart
Avenue, Garden City, NY 11530

(516) 222-0200

Look to Nikon
tew D70 D i £ 1 3 B
Blicken Sie auf Nikon
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IN INDUSTRIAL RESEARCH,
LOOK TO NIKON.

Il MULTIPHOT UNIVERSAL
PHOTOGRAPHIC SYSTEM —
For high-resolution macrographs.
Magnification range from 1/3X to
40X. Essential rigidity and quality
optics for sharp images. Total control
of lighting. Designed for 35mm,
Polaroid®, cut film, cine. Can also
function as a copy stand.

IV METAPHOT MICROSCOPE
WITH VIT — Reflected-light
research microscope features CF
optics for unsurpassed resolution
and contrast. Pictured here with the
VIT tabletop that effectively isolates
the microscope from 99% of high
frequency, and 90% of low
frequency shock and vibrations.
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Announcing the 5th Annual Colloquium Topics

® Federal R&D Issues in the FY 1981 Budget * The original
FY 1981 budget and the budget revision * Federal policies
AA AS on R&D ¢ Outlook for FY 1982 and the future * Impact of
inflation
, . , ® Industry R&D and the Economy * Problems of R&D in
COlloqulum on industry * Implementing federal policies on innovation ¢
Coping with inflation * Impacts on economic outlook of
federal and industry R&D policies
a ® Science and Research at Universities * Outlook for federal
R@ D funding of research at universities * Impact of demographic
changes on university needs and capabilities * Impact of
] federal policies and priorities * Public accountability vs.

L
Ollc excessive paperwork
® State and Local Interests in RED ¢ State and local funding

of R&D ¢ Federal R&D and state and local needs ¢
Technology transfer and building state and local science
and technology capabilities

19-20 June 1980

Colloquium Speakers

The Shoreham Hotel Speakers at the Colloquium will include:

Frank Press, Director, Office of Science and Technology Policy, Executive
2500 Calvert Street, NW Ofﬁce Of the Presiden[
Washington , DC W. Bowman Cutter, Executive Associate Director for Budget, Office of

Management and Budget

The Honorable Robert N. Giaimo, Chairman, Committee on Budget,
U. 8. House of Representatives

John H. Gibbons, Director, Office of Technology Assessment, U.S.
Congress

Joseph A. Pechman, Director of Economic Studies, Brookings Institution

Betsy Ancker-Johnson, Vice President for Environmental Affairs, General
Motors Corporation

Wayne Brown, Director, Utah Innovation Center, University of Utah, and
Chairman of the Board, Terratek, Inc.

The Honorable Thomas J. Anderson, Member, Michigan House of
Representatives, and Member, Intergovernmental Science, Engineering
and Technology Panel

Irwin Feller, Director, Institute for Policy Research and Evaluation,
Pennsylvania State University

George Maslach, Provost, Professional Schools and Colleges, University of
California at Berkeley

Thomas Bartlett, President, Association of American Universities

Research and Development: AAAS Report V, by Willis
H. Shapley, Albert H. Teich, Gail J. Breslow, and
Charles V. Kidd, will be provided in advance to
Colloquium registrants. The Report covers R&D in the
federal budget, R&D in industry, and other topics
relating to R&D and public policy. Registrants will also
receive the published proceedings of the conference.

Interested persons are urged to register early by using the
Colloquium registration form on the facing page.
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% 5th R&D Colloquium Washington 19-20 June 1980

The fifth AAAS R&D Policy Colloquium will be held on Thursda’y and Friday, 19 and 20 June 1980 at THE
SHOREHAM HOTEL, 2500 Calvert St., NW, Washington, DC 20008.

AAAS Colloquium (19-20 June) Advance Registration—enclosgd is check or purchase order for:

[0 $95 Full Registration (includes lunch on both days, dinner on Thursday, the R&D: FY 81 Report, and
the Colloquium Proceedings)

[0 $55 Partial Registration (includes Report and Proceedings only) )

O $25 Student Registration (includes Report and Proceedings only; available to full-time graduate or
undergraduate students only)

Separate Meal Tickets (lunches at $13 and dinner at $19):
O Lunch on Thurs., 19th; [ Dinner on Thurs., 19th; [ Lunch on Fri., 20th

Previous Reports and Proceedings (at $5 each):
0 R&DFY80; [J R&DFY79; [ R&D:FY78; [0 R&D:FY77
O Proc.79Col.; [ Proc.78Col.; [ Proc.77Col.; [ Proc. 76 Col.

Program, badge, meal tickets, and R&D: FY 81 Report will be sent about 9 June. Registrations received after 9 June will
be held at the AAAS Registration Desk at The Shoreham Hotel. Previous reports ordered will be sent as soon as possible.
Proceedings of 80 Colloguium will be sent as soon as available.

Registrant’s Name
Affiliation
Address

(last name) (first and initial)

(street and number)

(city) (state and zip) (telephone number)
[J Please check here if you need special services due to handicap. We will contact you prior to the meeting.

Mail to: AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036

Shoreham Hotel Reservation—A AAS Colloquium (19-20 June)
(Reservations received after 16 May cannot be guaranteed)
Room: ___Single ($58%*) ___ Double ($72%) ___Twin ($72%)

*Plus 8% D.C. sales tax; and 80¢ occupancy tax.

Be sure to list definite arrival and departure
date and time. Hotel reservations will be held

Departure: Date Time only until 6 p.m. unless otherwise specified.
Check out time is 1:00 p.m.

Arrival: Date Time

Names and Addresses of All Occupants of Room:

Name Name
Address Address
City State Zip City State Zip

Please indicate any special
housing needs due to a handicap

Please enclose separate check, made out to Shoreham Hotel, for first night’s room charge or indicate major credit card No.

Card name Number Expires

Cardholder’s signature

Mail to AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036
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If the lights go off,
worry about the patients.
Don’t worry about the blood.

Tissue samples, cell lines, pure
cultures, stored blood—they're all
safer in ultra—-low temperature freezers
from Forma Scientific. If power fails,

a product stored in one of our

freezers at —75°C will only “warm

up” about 5.5°C in the first six hours.

Forma insulates its freezer
cabinets with a minimum 5 inches of
high-density foamed-in-place urethane
to assure stable temperature. That's
one of the reasons we can guarantee
a low temperature of —85°C in a
+90°F ambient—a promise no other
manufacturer matches.

Write for more information on
Forma chest and upright storage
freezers. One less thing to
worry about.

Model 8200
Upright Biological Storage Freezer

“Visit Forma'’s booths at the following trade shows’':
Tissue Culture Assoc. in St. Louis, June 1-5 ® American Society of Biological Chemists in New Orleans, June 2-5
ASMT in St. Louis, June 23-25

'Y Forma Scientific

" DIVISION OF MALLINCKRODT, INC.

Where technology begins with imagination.

BOX649 MARIETTA, OHIO 45750 TELEX 24-5394
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If your requirement is superior
MICIOSCOPY, Open YOUr eyes to
the world of Olympus.

In the forefront of scientific discovery,
the Olympus name has become
synonomous with quality and
performance. This is best exemplified
by the Olympus Microscopes, offered
in a wide variety of models with
sophisticated system components.

Whatever your specific microscopy
needs, Olympus produces the
instruments providing incredible
accuracy, unsurpassed versatility
and remarkable functionality

and economy.

For detailed literature on Olympus
Microscopes and Photomicrographic
equipment ideally suited to your
requirements, write Dept. B,
Olympus Corporation of America/PID,

4 Nevada Drive, New Hyde Park,
N.Y. 11042, stating your needs.
Or for a demonstration, see your
Yellow Pages for the Olympus
Sales & Service Network, ready
to serve you.

Circle No. 349 on Readers’ Service Card In Canada: W. Carsen Co., Ltd., Ontario
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You can take months to design and assemble
your own bus-compatible measurement
system, and get just the system you need.

now, you can use HP system-designed
instruments and computers, and get to
your application in just a few weeks.

The reason is simple: All 119 HP system-
designed components incorporate HP-IB
(Hewlett-Packard Interface Bus). And HP-IB
isn’t just HP’s implementation of IEEE
488-1978.

It's much, much more.

For example, HP has been designing and
building HP-IB compatible products for
more than a decade. We’ve put these
10-plus years of experience into bus archi-
tecture, and how it can best be designed
into instruments and computers. Quickly and
easily. Which means that when you choose
HP-IB compatible system components,
chances are you’ll get your measurement
system up and running weeks faster than if

786

you were to configure it the conventional way.

Because HP offers 119 different HP-IB
instruments and computers, you choose
just the bus compatible hardware that best
fits your system needs.

HP also has developed over 104 appli-
cation notes on HP-IB compatible products.
One of these may be just what you need
to get to your application. Quickly and
effortlessly.

For that matter, every HP-IB compatible
product comes with complete and com-
prehensive documentation. Many of our com-
puters feature high-level I/O language that
eliminates the need for an /O driver.

Choosing to assemble your own bus-
compatible system with HP-IB products also
means that if you ever need service on
your system, just call HP. One of our hun-
dreds of field service people will respond
to your need.

Find out how much easier and faster

SCIENCE, VOL. 208



system design can be with our free, 16-page
booklet, ‘Do your own system design in
weeks, instead of months.” It tells you every-
thing you need to know about HP-IB com-
patible instruments and computers, about HP
software and docu-
mentation support, and
how to get more de-
tailed information on
specific kinds of appli-
cations. For your copy,
write Hewlett-Packard,
1507 Page Mill Road,
Palo Alto, CA 94304.
Or call the HP re-
gional office nearest
you: East (201)
265-5000, West (213) 970-7500, Midwest
(312) 255-9800, South (404) 955-1500,
Canada (416) 678-9430.

ittt e 5 e o
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with HP’s 119
different system-
designed instruments
and computers.

| DESIGNED FOR |

SYSTEMS

HP-IB: Not just a
standard, but a
decade of experience.

HEWLETT

L)

' PACKARD -
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'The one-chip computer:
offspring of the transistor

- i R g N T e

e i —— R e
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0 CONTROL: AND. INTERFACE

]

The MAC-4 one-chip computer, developed for a variety

of telecommunications applications, is compared to a
standard-sized paper clip. The chip’s numerous functional
areas are labeled.

SCIENCE, VOL. 208



One of the transistor’s latest
descendants is the Bell System’s
30,000-element MAC-4 “com-
puter-on-a-chip.” It’s another in
a long line of microelectronic
developments that have come
from Bell Laboratories.

The MAC-4 is so efficient that
a program written on it takes
25 percent less storage space than
that required by most other
microcomputers. Its assembler
language, C, also developed at
Bell Labs, has features that make
MAC-4 easier to program, debug
and maintain. And the MAC-4
can handle anything from nibbles
to bytes to words with its 4-, 8-, 12-,
and 16-bit operations capacity.

Like other one-chip computers,
the MAC-4 has sufficient memory
to support its varied tasks—
3000 nibbles of read-only memory
and 200 nibbles of random access
memory coupled to 84 input/out-
put ports.

Fabricated with the latest
CMOS technology, the MAC-4
needs little power. Thus it is well
matched to a variety of telecom-
munications applications.

It started with the transistor
MAC-4 is just one current
example of the many micro-
electronic devices to come from
Bell Labs since we started the

23 MAY 1980

solid-state revolution with the

invention of the transistor in 1947.

Over the past three decades, our
advances in materials, processing,
and devices have been vital to
solid-state technology. These
include:

* The Junction Transistor

¢ Crystal Pulling

* Zone Refining

* Field-Effect Transistor

* Diffusion

* Solar Cell

¢ Oxide Masking

* Thermocompression Bonding

* Photolithography

* Epitaxial Film Process

* Magnetic Bubble Memory

* Charge-Coupled Device

» Semiconductor Heterostructure
Laser Used in Lightwave
Communications

* Electron-Beam Exposure
System

Today and tomorrow

Today, we continue to make
important contributions to solid-
state technology. For example,
we've developed a rugged
65,536-bit RAM that can tolerate
processing faults. Corrections can
be made on the chip itself, so we
can get more usable chips out of
each manufacturing batch—and
thus lower unit costs.

In materials processing, we've

developed a technique for
precisely controlling the growth
of successive atomic layers of
single crystal materials. This
“molecular beam epitaxy’ process
is finding increasing use within
Bell Labs and elsewhere in the
electronics industry. We’ve used
it to fabricate a device that
permits us to double the speed

of electrons by channeling them
into crystal layers where they
meet less resistance.

Other advances, in X-ray
lithography and new resist
materials, for example, promise
to help place more elements on
microelectronic devices and thus
enhance their ability to perform
important tasks.

As the solid-state revolution
continues, these and other
developments from Bell Labs will
play an important part in it.
What’s important to us is the
promise these advances offer for
new telecommunications products
and services. Like the transistor,
MAC-4 and its solid-state
relatives will find more and more
applications in the nationwide
telecommunications network.

For information about employment, write:
Bell Laboratories, Room 3C-303,

600 Mountain Avenue,

Murray Hill, N.J. 07974.

Please include a résumé.

An equal opportunity employer.

@ Bell Laboratories

From Science: Service
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Pnlarmd lets you take a closer look.
Upto3x. Instantlv

Take a close-up look
at Polaroid’s versa-
tile new CU-70 Photo-
graphic System, and
you'll see something
incredible. You'll see
the photographic sys-
tem that produces
sharp, detailed SX-70
color photographs
from infinity down to
tiny objects magnified up to three
times. Indoors and out, day or
night, on-the-spot. Instantly.

The heart of the CU-70 system is
the revolutionary SX-70 Sonar
Landcamera—theamazingcamera
that automatically and precisely fo-
cuses every picture you take using
sound waves. A Polatronic flash
unit and precision close-up attach-
ments are included in the light-
weight, rugged CU-70 carrying
case.

You don't have to be a photo-
graphic genius to use the CU-70
system. To take close-ups at life-
size, 2x and 3x, just select the
proper color-coded attachment,
frame the subject and shoot. The
SX-70 Sonar camera does the rest.
There’s no focusing, no compli-
cated settings to fumble with or
lighting to adjust.

And the CU-70 is ideal for a wide
variety of uses: QC documentation,
medical/biological recording, in-
surance records, forensic and
evidence photos, and records of
collections of all kinds: like stamps,
coins and objets d’art. It's invalu-

able anytime you need to take a
closer look.

Soif you'd like more information
about our new CU-70 Photographic
System contact your local Polaroid
photographic dealer. For the name
of the CU-70 dealer nearest you,
please write: Polaroid Corporation,
Dept. A464, 575 Technology
Square, Cambridge Mass. 02139.
Or call toll free in the contlnental
U.S.:800-225- R
1618. (In Massa- s s
chusetts you can
call collect: 617-
547-5177.)

We'll be glad to /§
show you close /g
up what our sys-
tem can do for you.

Polaroid's New GU-70 System

Instant SX-70 Color Pictures from 3x to Infinity

790 SCIENCE, VOL. 208
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OMoOIrow's results
today

vl §-200 Superiwe

Get gel filtration results faster with
Sephacryl $-200 Superfine. It has
speed and resolution to spare.

B Cut separation times. Typical flow rates are 30 cm/hour or better in standard laboratory
columns.

B Cut column packing times. Sephacryl is pre-swollen ready-to-use in packs of 750 ml and
packs fast.

Sephacryl S-200 Superfine is the new gel filtration medium for proteins, polysaccharides
and other biopolymers. It combines excellent chemical and physical rigidity with an ex-
clusion limit of ~ 250,000 daltons for globular proteins. Sephacryl can be used in deter-
gents, structure-breaking media and organic solvents. It can be autoclaved repeatedly at
120°C.

Don’t wait until tomorrow, send for further details today. From your usual supplier of
Sephadex®, Sepharose® and other separation media.

‘“See us at the FASEB show in New Orleans’’

Pharmacia Fine Chemicals =

Division of Pharmacia, Inc. PharmaC|a
Piscataway, New Jersey 08854 . =

Phone (201) 469-1222 Fine Chemicals
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Systems from
Pharmacia Fine Chemicals

Isoelectric focusing

An integrated system for flat bed iso-
electric focusing and electrophoresis
comprising

Pharmalyte™

Flat-Bed Electrophoresis
Apparatus FBE 3000

Electrophoresis Constant Power
Supply ECPS 2000/300

Sephadex® IEF
Agarose

Electrophoresis

A versatile system for polyacrylamide
gel electrophoresis in both vertical
slabs and rods

Gel Electrophoresis Apparatus GE-4
Gel Destainer GD-4

Destainer Power Supply DPS

Electrophoresis Power Supply
EPS 500/400

PAA gels 4/30 and 2/16 gradient gels
Electrophoresis calibration kits

Accessories, a full range of accessories -
for casting and drying of gels

‘“See us at the FASEB Show in New Orleans’’

Pharmacia Fine Chemicals .

Division of Pharmacia, Inc. Pha rmacia
Piscataway, New Jersey 08854 H :

Phone (2054601555 Fine Chemicals

Circle No. 218 on Readers’ Service Card 108
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Marry the Cary 219
UV-Vis Spectrophotometer to
a computer you know.

They’ll make a great couple!

Whether you are a research or routine analyst, a take the hurdle of connecting everything together so
powerful analytical package like a high-performance you can devote your matchmaking efforts entirely
spectrophotometer and a versatile computer pays you to fashioning the system to your specific needs.
awesome dividends—in giving you maximum through- Research or routine, the Varian Cary 219/210
put and results that need no further interpretation. UV-Vis Spectrophotometers give you this assurance:
Especially when you start out with the unbeatable the great spectral results you get will engender
Varian Cary 219 or 210 Spectrophotometer. You marry likewise great analytical answers—no matter which
that kind of performance to a computer, and your computer mate you choose.
analytical bliss is limited only by your imagination. Get the facts about the Varian Cary 219/210

To help you make the match, Varian offers you and computer interfacing by circling Reader Service
interfacing assistance, control software, and example No. 241. To have a Varian representative deliver
programs for a variety of computers. We'll help you them, circle No. 242,

and o
o Loy 212 450
o el
varian 20

For immediate assistance contact: 611 Hansen Way, Palo Alto, CA 94303 « Florham Park, NJ (201) 822-3700 e Park Ridge. IL (312) 825-7772
Houston. TX (713) 783-1800 « Los Altos, CA (415) 968-8141. In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland

23 MAY 1980 T90E
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% WESCOR, INC

Our Model 5100B is the pacesetter in osmometry. The latest generation “B”
series vapor pressure micro osmometers surpass all others in convenience,

reliability, and economy.

Features:
¢ Automatic operation * No refrigeration
* 8 microliter typical sample size * No glassware

» Temperature compensated calibration ¢ Small size (weighs less than 4kg)
» Freedom from mechanical complexity

For complete specifications, dates of seminars, and other useful data, contact:

459 South Main Street » Logan, Utah 84321
Phone (801) 752-6011
TWX 910-971-5870 « WESCOR LOGA

The leader in osmometry

New vial pack standards assure the accuracy
of vapor pressure or freezing point osmometers.
Only WESCOR has them!

For literature circle No. 188 on Readers’ Service Card
For a demonstration circle No. 189 on Readers' Service Card
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® DuPont T.M. Labindustries ® LABINDUSTRIES

Labindustries Positive Displacement
Micropipettors, unlike air displacement
models, offer dependable accuracy and
reproducibility of +1% regardless of
differing sample viscosities, surface
tensions, densities, or vapor pressures.
And the wiping action of the Teflon®
plunger assures you of virtually no
sample loss or carry over from aliquot
to aliquot.

Unbreakable rugged construction and
unbeatable design provide you with
either fixed or variable volume in-
struments that perform with a silky
smoothness that bespeaks of Labin-
dustries 19 years of precision dispens-
ing experience and engineering ex-
cellence.

~ LABINDUSTRIES

“The Name to Trust in Pipetting”

$89.50.

The Labindustries unique, disposable,
precision bore, snap-on/snap-off tips
are chemically resistant and need
never be touched during installation or
removal.

Pick up a Labindustries Micropipettor
and feel the balance of quality.
Varimetric™ Adjustable Volume Micro-
pipettors are available in seven sizes
that cover the range from 5 to 1000
microliters. Color coded in anodized
aluminum, these handsome in-
struments deliver their set volumes
everytime... and carry a calibration rod
stored in the handle ready for use if the
need ever arises. Varimetric™ Micro-
pipettors are attractively priced at

ROPI ETTORS:

% LABINDUSTRIES

Fixed Volume Micropipettors are
feather-light and brilliantly color coded
for ease of identification and are
available in fifteen standard sizes from
5 to 1000 microliters. All models are
priced at $37.50.

L/l Repipet® Micropipettors (Repeti-
tive Micro-Dispensers) are available in
fixed or variable volume models.
Samples are dispensed from an in-
tegrally mounted "2 oz. container or
larger remote reservoirs. All micro-
dispensing units are supplied assem-
bled and precalibrated for your conven
ience.
Call (415) 843-0220 today, or write for
complete specifications on these ac-
curate laboratory instruments :

620 Hearst Avenue e Berkeley, CA 94710
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the finest of pools . . . .

for nephelometric assay of IgA, IgG, IgM, C3, C4

. . .. and others.

£ TN For details and a copy of the 1980 catalogue, please contact:
, %, Atlantic Antibodies 10 Nonesuch Rd. P.O.Box 1032 Scarborough, Me. 04074
A ;\ Telephone: (207) 883-4154 TELEX: 94-4310 ATAB SCRB

. .
APy




FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS FROM 13TO 80.

Whetheryou're thinking retirement
ornot, review the plan that provides
for cash withdrawal (without surrender
charge) and /or a lifetime income.,

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
are still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose to begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
s0 you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.

23 MAY 1980

Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE
...SEND FOR A FREE INFORMATION KIT.

AYA

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue
New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name

Address

City.

State Zip Date of Birth

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plan
atyour institution. OO YES 0O NO §-523-80

_________________J ~ «;Ai

r———————————_—————
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Suddenly there’s a whole new
approach to 250g weighing!

XS-250

Leave it to Fisher to bring you a fresh new alternative.
XS-250, an electronic toploader with a $599 price-tag and
a full year’s warranty!

This innovative workhorse, with 250-gram capacity
and 0.1-gram sensitivity, does away with beams, dials,
sliding weights, counterweights, and all that. One XS-250
will do the work of several triple-beam balances, pay
for itself in no time flat.

The Fisher/Ainsworth XS-250 is fast. Depress the tare
bar—and there’s instantaneous electronic tare to zero. You
get sample weights on the easy-to-read LED display in
0.5 second. Great for batch and checkweigh operations.

XS-250 is a rugged unit, briefcase-slim (it’s 3" high)
and an oh-so-light 5 1Ibs. Order today from your nearest
Fisher <.  branch. Its catalog no. is 01-913-271. Its

list price is $599. And there’s
| a one-year warranty.

We know laboratories.

Fisher Scientific Company
711 Forbes Avenue

Pittsburgh, Pennsylvania 15219
(412) 562-8543
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Practically anywhere.

Now you can prepare reagent water, any-
where. Wherever you need ultra pure
blanks or reagent water to prepare
standards.

Gelman’s Water Lis a lightweight, low-cost,
portable unit that goes anywhere in the lab
(even outside the lab). All that’s required is
an electrical outlet. No plumbing necessary.

Water T weighs only 8 pounds, carries ef-
fortlessly, sets up easily, and is quickly pro-
ducing reagent water, one liter at a time.
Just pour in distilled, ionexchanged or RO
water. Digital readout monitors purity.

Circle No. 292 on Readers’ Service Card

Introducing

Wate

r~-XI"

We'd like to tell you more about Water I,
About the simple maintenance (only one
unique cartridge to replace). About the
pure economy of owning one, or sev-
eral, units. Ask us for all the facts:

Gelman Sciences, Laboratory Products Divi-
sion, 600 So. Wagner Road, Ann Arbor,
Michigan 48106. In Michigan (313) 665-
0651, Toll Free (800) 521-1520.

4avp

%A\?’ Gelman Sciences
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This Auto-Flush’
system can
substantially reduce
the costs of housing
your [aboratory
animals.

Consider:

Custodial care reduced

utomatic periodic flushing reduces
, | for caretaker maintenance
d | ecially useful for weekends

|

holidays.

Eliminates bedding materials

major supplier of laboratory
| bedding materials
Absorbi-Dri™ and Pine-Dri™) we regret
that this Auto-Flush system
olutely no bedding.

Bonuses

\uto-Flush systems are available for
housing rabbits and smaller rodents.

Please write or call for details

b Products Inc., 365 West Passaic St.
chelle Park, New Jersey 07662
one: 201 /843-4600

lab products inc

a biohI¥ M company




Sets new ITV standards

The ITC-350 is more camera than you ever imagined you'd command in
the $13,000 range. It sets new standards for industrial, educational, and sci-
entific television. Its prism-optics offer twice the sensitivity of a dichroic
system (about 1%z additional f-stops). High resolution (500 lines) and an
extremely quiet picture (53 dB S/N ratio) tell you a lot about its quality.

For top-grade color in the studio, there’s an optional CCU. A color filter
wheel, H&V enhancement, stable black balance, shading circuits and its ros-
ter of automatic features make it perform more like a network-quality camera
than an ITV camera.

And because it weighs only 13 pounds (with viewfinder), has up to +12 dB
extra video gain setting, and draws only 17 watts, it’s a great ENG camera.

For a demonstration call your Ikegami distributor or contact Ikegami
Electronics (USA) Inc., 37 Brook Avenue, Maywood, N.J. 07607; (201) 368-
9171. West Coast: 19164 Van Ness Ave., Torrance, CA 90501; (213) 328-2814.
Southwest: 330 North Belt East, Houston, TX 77060; (713) 445-0100. South-
east: 552 So. Lee St., Americus, GA 31709; (912) 924-8309.

lkegami ITC-350
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Fisher has what it takes to do it.
An unequalled selection of
HPLC-grade solvents, watey, in-
organic buffers, derivatizing
agents, ion pair reagents. All are
tailor-made for sensitive HPLC
procedures. All are stocked at
Fisher branches to smooth your
HPLC workload.

A series of uniquely stringent
QC tests guarantee their fitness
for interference-free HPLC.
Solvents and water, for example,
are tested to determine their
purity for HPLC. The results of
this and other rigorous tests are
printed on the label of every

bottle. Thus: guaranteed quality,

bottle-to-bottle, lot-to-lot.

. As an extra convenience, have
your Fisher branch set up a
Customer Reserve Quantity ar-
rangement, reserving HPLC rea-
gents for you alone, and shipping
to meet your timetable. You can
even reserve an entire lot,
guaranteeing total uniformity
month-in, month-out.

Send for our new HPLC
catalog today.

(9
Fisher Scientific Company

711 Forbes Avenue
Pittsburgh, PA 15219
(412) 562-8543

Allyour HPLC
gradient baselines
can be as perfect
as this one.

Gradient elution run on Hewlett Packard HPLC Model 1084A equipped with variable wavelength detector set at 254nm wi

; : g th attenuati f 0.
L.C. Terminal 79850A. Column is Waters C-18 Reverse Phase run at 30°C. Flow is 4mi/min. Solvent B is Fisher HPLC Grade Acetolrf‘ﬁrliloen gatglg; ﬁg;S-QaQr;Bd
lot no. 700191. Solvent A is Fisher HPLC Grade Water, catalog no. W-5, lot no. 794709. ; ' ¢
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Fraction collectors
from LKB span a range
of capability and cost—
every one provides
LKB reliability

RediRac: portable— MultiRac: overhead UltroRac: rugged—easy
economical—uvariable microprocessor— to use—200 tube capacity
tube size programmable—solvent

resistant

The three fraction collectors LKB makes today range from a porta-
ble circular unit to one with microprocessor control that can collect
from microliters to gallons. Each is engineered from a bench work-
er’s viewpoint—a fact of life for us from the time we made equip-
ment for Svedberg and Tiselius.

Some say LKB uses circuitry, mechanical systems, materials of
construction and QC methods which far exceed normal require-
ments. Nostra culpa. We believe in giving good value for money
no matter how simple or sophisticated the instrument. Far better
than compromising quality for price.

And if you ever need service, you get it fast from LKB without
having to ship your unit back to us. (Money-saving service con-
tracts are available.) Even better—we can furnish in-depth train-
ing for your own service people.

Reliability of design, reliability of manufacture, reliability of ser-
vice: they all add up to reliability of performance. Is it prudent to
settle for anything less? Contact LKB today for information on
RediRac®, UltroRac® and MultiRac™ fraction collectors.

LKB Instruments Inc.
12221 Parklawn Drive, Rockville, MD 20852
301: 881-2510 83A-316

Circle No. 359 on Readers’ Service Card

"
quality,
affordable
prices.

You know Beckman quality

is in every synthetic peptide we
supply. But, you’re in for a
surprise if you haven’t checked
our new, lower prices. We offer
you a wide variety of peptides
related to some of the most
exciting areas of research:
central nervous system, renin-
angiotensin system, calcium
metabolism. In addition, we
offer a selection of gastroin-
testinal hormones, bradykinin
and related peptides, protease
inhibitors, and others.

It all adds up to the fact that
Beckman has the best value in
peptides. For the latest infor-
mation about our peptides, send
for Peptide Catalog SB-464
to Beckman Instruments, Inc.,
Bioproducts Operation,

1117 California Avenue,
Palo Alto, California 94304.

BECKMAN
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TO GET CONSISTENT RESULTS,
YOU NEED QUALITY PRODUCTS.

From our founding in 1948 (as - Reagents and viral typing save you time and trouble, while
Microbiological Associates), M.A. antisera: for viral diagnosis and assuring you of an adequate supply
Bioproducts has been devotedto  immunology. _ of the materials vital to your work.
meeting the needs of advanced - Laboratory rodents: 11 strainsof Our two distribution points mean
biological research. inbred, outbred, and hybrid rats_ that in-stock orders can be filled

_We were the first company to sell (including the patented MAXX 11®),  within 24 hours. And, should you
tissue culture media, sera, cells, and plus 4 strains of inbred mice. have a question about anything
related products.And over theyears, - Sendai virus vaccine: killed we sell,one phone call to our Cus-
we've developed some of thein- virus vaccine used to protect tomer Communications Specialist
dustry’s strictest quality control laboratory mice from infection can put the entire technical re-
procedures. Which may be why our and disease caused by Sendai sources of M.A. Bioproducts to
a%%%etlson for ﬁ?(nsstent rt]lr?h v'lr.li"rsri AR work for you.

Jality is so well-known in the - Limulus bocyte lysate i
scientific community. : (LAL): dlerived from the horseshoe  Start Your next project with

But qualityisn't the only thing crabforthedetection of endotoxins. See your MA Bioproducts repre-
that sets us apart from other - Laboratory plasticware and sentative or Ca" us toll-free at
suppliers. There's also our cell harvesters. ; (800)638-8174. West Coast customers
selection and our service. | - Special order media, call (213) 820-6851

We have the largest sera and cells. Please :

selection of research consult us for details. )i M.A. BIOPRODUCTS

roducts available. In fact, you can 9etiust ™~ rory DEPENDABILITY FOR THE
_Qur product line about anvthing vourlab EXACTING RESEARCHER
includes: needs from us, with the con- At of Whittaker Corporation

- Cells: human and ani- | venience of one phone call, A :
mal primag, diploid, and o= == Qnepurchase order. %fgé?gvﬂ%o,ﬁbggs Ford Rd.
l ) o - )

Moo i R 4e vour phome
and rhesus cultures. one. Yhi

 Media: over 100 chem: / Our customer service W inttakeq
ically-defined formula- / system s designed to

tions, both liquid and .

powdered.

- Sera and media

sugglements:

both human and

animal.

STERILE: FORCELLE

: IOPRODUCT

VILLE, MARYLAND 2177

BELLAVIRUS ANTEC
cﬂ’;‘:sghﬁmﬂm i{\;,
s w2 UtiON 2 ¥
b.“"im Contains 1"

L7
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Optical systems for production, QC, R&D.

1. Stereo SR. Utmost versatility in a
stereomicroscope. Photo, dual obser-
vation attachments. Objectives from
50mm to 2,000mm focal length. Easily
equipped for polarizing microscopy.

2. Epi-Technoscope. (Shown with
beam splitter, stereo coobservation
tube and 35mm camera) Low-magnifi-
cation stereo system. Long free
working distances (up to 2000mm).
Oblique and co-axial illuminators.
Magnifications from 0.13x to 165x.

3. Universal Microscope with MC-63
Attachment Camera. Most universal
microscope for all known microscope

techniques. Over 1500 accessories.
You can do everything in microscopy
with the Universal.

4. ICM 405 Inverted Camera Micro-
scope and Metallograph. Compact,
stable, economical. Designed and
priced for everyday use in heavy-
workload labs. Full line of interchange-
able optics.

5. Light-Section Microscope. A razor-
sharp light slit cuts a surface profile,
non-destructively, to measure thickness
of thin-film coatings, surface roughness,
step height, etc.

6. Axiomat. Most stable upright and

inverted microscope. Extremely wide
field. 4:1 zoom system. Built-in 35mm
and 4x5" cameras. Large projection
screen and 8x10” cameras available.

7. ACM. For 6x6" and larger travel-
ling stages. Exceptionally stable. Accom-
modates large, bulky specimens, probes,
testequipment. Can be customized.

8. MOP Image Analyzer. Quantitative
system for morphological and stereolog-
icalimage analysis. Measures 8 param-
eters simultaneously, stores data in 20
channels.

Nationwide dealers and service.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles,
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660.

1.Stereo SR.

2.Epi-Technoscope.

3.Universal.

4.I1CM 405.

5.Light-Section Microscope.

6.Axiomat.

The great name in optics

8.MOP Image Analyzer.




MACSYM 2 MAKES
LABORATORY AUTOMATION

At last, there is a new, fast and
easy way to automate labora-
tory instrumentation and
experiments. It's MACSYM 2.
MACSYM 2 is a basic, stand
alone, interactive measure-
ment and control system. It
boasts a powerful minicompu-
ter with a fast 16-bit processor
and up to128 K bytes of mem-
ory. It's specifically designed for
applications requiring signal
conditioning, data collection,
storage, computation and dis-
play, and a total MACSYM 2
system starts as low as
$9,990.

YOUR SIGNAL

CONDITIONING
ISALREADY,
DONE.

With R
MACSYM 2, " S
yousimply
attach your
field
wiringto  “9§
the terminals
andyou're /

ready to go. Our comprehen-
sive library of I/0 cards can
interface to virtually any instru-
ment or sensor, and changing
signals is as easy as changing
cards.

Circle No. 208 on Readers’ Service Card

EASY.

REAL POWER
INREALTIME.

With its 16-bit
processor
and12-bit
data
acquisition
capability,
MACSYM 2
can capture
dataat &
4,000
sam-
ples ® /
per e " time appli-
second. "~ cation, not
And it stores, reduces M - worrying about

and presents data in real time. programmlng
MACSYM 2 is the one stand
‘ MACSYM Z alone measurement and

control system that really
makes sense. It is simple,

cost effective, and it all comes
in one compact, ready-to-go
desktop package. Now what
could be easier? For all the
basics, call your local Analog
Devices office listed below.

8 SPEAKS A
BASIC
LANGUAGE.

MACSYM 2 speaks
MACBASIC —a
powerful computer
i ¥ language that uses
easy to understand English
and simple algebraic expres-
sions. With MACBASIC you can
run as many as 18 indepen-

dent tasks at the same time.
With MACBASIC you spend SE\I'}II&%%
your time designing your real

WAYOUT IN FRONT

Analog Devices, Inc., Measurement and Control Products Division, Box 280, Norwood, MA 02062; East Coast: (617) 329-4700
Ext. 303; Midwest: (312) 894-3300; West Coast: (714) 842-1717; Texas: (713) 664- -6704; Belgium: 031/37 48 03; Denmark:

(02) 845800; England: 01/94 10 46 6; France: 686-7760; Germany: 089/53 03 19; Japan: 03/26 36 826; Netherlands: 076/879 251;
Switzerland: 022/319704; and representatives around the world.
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Introducing the Vario-Orthomat.
It turns every Leitz microscope into
a state-of-the-art photomicroscope.

he Vario-Orthomat® multi-

format camera system pro-
vides all Leitz® microscopes
with five advanced photographic
advantages never before
achieved in an automatic cam-
era. And they’re only the begin-
ning of its extraordinary
capabilities.
1% Movable Spot Measurement.

The measuring spot you pick

is projected into the binocular
tube. It can be moved to a repre-
sentative detail and automati-
cally determines the precise
exposure for it. This is a major
advantage for fluorescence,
darkfield and polarized light
photomicrography. 100% Aver-
age area readings are selectible
as well.

I ‘

Wide field of 7mm utilizes the large field
of plano-objectives. Spot measurement for
fluorescence, darkfield and polarized light.

Zoom Eyepiece allows
increased magnification on film.

Frame rotates with camera for composition.
Measuring spot can move. Frames disappear
when photography isn’t needed.

s

Format Outlines.

The proportions of the film
size are projected in bright yel-
low. The intensity of this display
can be varied. As you rotate the
camera, the projected frame also
rotates.

Vario-Zoom Eyepiece.

The Leitz Zoom Eyepiece has
a 1:2.5X range which means any
intermediate magnification can
be obtained. At its lowest setting,
you can photograph the entire
field projected by a plano-
objective.

Vario-Format. 3Smm to 4x5".

In a matter of seconds, for-
mats can be changed from
38mm to 3%"'x4%" to 4""x5" in-
cluding Polaroid® The 35mm
film transport is motorized.
Expanded Function Module.

It can store exposure time in
memory circuitry to allow sub-
sequent photographs of identi-
cal background density. Manual
exposures can be digitally pre-
set. It can also program time-
lapse, sequential photographs.
Not only are these abilities, and
many more, outstanding by
themselves, they can be fitted
and interchanged with virtually
every Leitz microscope in
existence. Including yours.

Leitz
means precision.

Worldwide

Rockleigh, New Jersey 07647
Please send me information on the
Leitz Vario-Orthomat automatic
modular camera system.

ADDRESS

|
|
|
|
|
|
|
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|
|
|
|
|
|
|
|
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From the graphics leader

Our high-performance
desktop computer. Fast. Accurate.

Precise graphics.

Our 4052 may be just
your speed.

Its powerful 16-bit processor
delivers the performance you
need to tackle tough data
analysis problems. In fact, our
4052 was especially designed
for high volume scientific

Circle No. 171 on Readers’ Service Card

research. Right down to the
standard interface (IEEE-488)
to hook up to instruments and
the optional data communica-
tion interface to share data with
host computers.

A small desktop computer
for big results. It brings your
complex projects down to a
manageable size and more
meaningful form. The 4052
gives you: data array process-
ing, floating point operations
with 14 digit accuracy and ma-
trix computational c:apabi@l
Plus Tektronix’ quality line of
plug compatible peripherals
that copy, print or plot results
the way you want to see them.

Precision graphics and
powerful software. Tektronix’
exclusive display technology
yields unmatched clarity and
definition. Plus, our graphic-
enhanced BASIC gets you into
graphics quickly and easily.
And to complement your pro-
gramming skills, you can
choose from our applications
software packages on statistics,
mathematics, analysis, and
others. They're proven and
ready to use.

Draw your own conclusions.
Ask for a desktop
demonstration today.

Call: toll-free 1-800-547-1512.
In Oregon, call 644-9051
collect. Or write:

Tektronix, Inc.

Information Display Division
PO. Box 500

Beaverton, OR 97077

Copyright® 1979 Tektronix, Inc. All rights reserved.
OEM information available on request.

Tektronix
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THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science —
including editorials, news and comment, and book re-
views—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 af--
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Advanced Technology Materials

Major industries with total annual sales of over $500 billion are in-
tensively engaged in the development of new and better materials. Their
efforts are crucial to innovations that will render this nation more energy-
efficient and more capable of meeting international competition in the fu-
ture. The internal atmosphere of the best R & D laboratories is favorable to
the speedy translation of research results into applications. Because the
companies recognize that their future depends on research, the sciertists
involved enjoy excellent support and are provided with abundant facilities.
Some of their equipment defines the state of the art. In many areas of
science pertinent to materials, industrial scientists are the pioneers.
They have contributed most of the articles for this issue.

Three general groups of materials are involved: (i) polymers, (ii) metals,
alloys, oxides, and silicates, and (iii) electronic materials, primarily semi-
conductors. New kinds of polymers continue to be discovered having
special properties such as great strength, high thermal and chemical
stability, or electrical conductivity. Fundamental understanding of the
behavior of polymers is being obtained by use of NMR and other experi-
mental tools, which give quantitative guidance in efforts to formulate
superior products. Major activity, though, is devoted to combining already
available monomers and polymers to form objects with desired properties
superior to those of a pure polymer. For example, combinations of layers
of polymers can lead to containers that are tough, strong, and resistant
to passage of oxygen. Mechanical properties can be greatly altered by incor-
poration of reinforcing fibers, inert materials, or gases. The new products
are finding many uses in energy-saving applications.

In their studies of materials, chemists and physicists have roamed
throughout the periodic table and have made countless combinations of ele-
ments and tested them in various proportions. Such work has led to new
superconductors and to improved permanent magnets that require less im-
ported cobalt than earlier types. Major advances are being made in improv-
ing the strength of materials. One method takes advantage of the fact that
some crystals have great unidirectional strength. Another development is
the creation of low-alloy, high-strength steels. Even more spectacular has
been the development of glassy metals. When liquid mixtures are cooled
very rapidly, the resultant solids may have strengths 15 times that of prod-
ucts cooled more slowly. At the same time, other properties such as mag-
netic permeability and freedom from corrosion may also be greatly im-
proved. A research effort of great importance is the work to develop
superior specific catalysts. This involves detailed understanding of the
interactions among atoms at surfaces. Improvements of as much as a fac-
tor of 10! have been obtained in speeds of reaction. When combined with
high specificity, such performance leads to major energy savings. The re-
search effort on catalysts has also led to the development of zeolite cage
structures capable of catalyzing the conversion of methanol to gasoline.

During the past decade the most dynamic area of technology has been in
exploitation of the potential of semiconductors such as silicon. The elec-
tronics revolution continues with considerable emphasis on obtaining more
transistors per chip and better, lower cost computer memories. But other
frontiers are under scrutiny. Semiconductors such as GaAs (III-V com-
pounds) may be the key to even faster, better computers. Such compounds
have already proved useful for lasers and light-emitting diodes. A different
approach to increasing the speed of computation is through the develop-
ment of Josephson-type devices that function at cryogenic temperatures.
Another activity is work to develop superior photovoltaic materials.

One of the fastest growing applications of new materials is in prosthetic
devices. This year, between 2 million and 3 million such devices will be
implanted in humans, creating an interesting set of interactions between
living and nonliving substances.—PHILIP H. ABELSON






You get accuracy.

When you switch to Nalgene labware, you get all the advantages
of unbreakability without sacrificing accuracy. For example,
Nalgene burets and PMP volumetric flasks are individually
calibrated, easy to read (no meniscus), and non-wetting, so
that total delivery of contents is assured. Burets meet the

same federal specifications for accuracy as those
established for glass.

You get transparency.

When clarity is an important factor, you’ll find
Nalgene labware that’s right for the job. Our acrylic
burets, for example, are crystal clear, and Nalgene

PMP volumetric flasks and beakers have the clarity
you want and need.

And here are two features
that glass cant: ot

You get economy.

With durable Nalgene Labware, you mini-
mize breakage and eliminate the replace-
ment costs common to glass. Not to
mention the possible loss of valuable
experiments.

You get safety.

Safety is becoming even more
important in many labs and durable
Nalgene Labware is meeting the
challenge. It’s strong and
shatterproof.

Offers extra protection to
workers against cuts, glass
shards, harmful fluids

and biohazardous
materials.




\WITH NALGENE"PLASTIC
LABWARE,YOU GET MORE
THAN ETY AND ECONOMY.

Isnit it time you
“broke the glass habit”
and switched to N.
plastic labware?
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Please send me a free Nalgene Erlenmeyer flask

Nalge Company Sk
Division of Sybron Corporation
Nalgene Labware Department

See how] P.O. Box 570 ,Rochester, New York 14602
job o
coupa | : Name/Title
polycarbo )

free. It’s p Company
conveni o
we thi : : Address
: :
. City
E State Zip
L ]
°
[l

[ 3



	Article Contents
	p. [773]
	p. [774]
	p. 775
	p. [776]
	p. [777]
	p. [778]
	p. [779]
	p. [780]
	p. [781]
	p. 782
	p. 783
	p. [784]
	p. 785
	p. 786
	p. 787
	p. 788
	p. 789
	p. 790
	p. [790C]
	p. 790D
	p. 790E
	p. 790F
	p. [790G]
	p. [790H]
	p. 791
	p. [792]
	p. [793]
	p. [794]
	p. [795]
	p. [796]
	p. [797]
	p. 798
	p. [799]
	p. [800]
	p. [801]
	p. [802]
	p. [803]
	p. [804]
	p. [805]
	p. [806]
	p. [870]
	p. [871]

	Issue Table of Contents
	Science, New Series, Vol. 208, No. 4446, Advanced Technology (May 23, 1980), pp. 773-968
	Front Matter [pp. 773-871]
	Advanced Technology Materials [p. 805]
	Trends in Polymer Development [pp. 807-812]
	Multipolymer Systems [pp. 813-818]
	Conductive Polymers [pp. 819-825]
	Biomaterials [pp. 826-831]
	Fiber-Reinforced Composites: Engineered Structural Materials [pp. 833-840]
	High-Temperature Structural Ceramics [pp. 841-847]
	Aircraft Gas Turbine Materials and Processes [pp. 847-856]
	Metallic Glasses [pp. 856-861]
	High-Strength, Low-Alloy Steels [pp. 862-869]
	Sintered Superhard Materials [pp. 873-880]
	High-Field, High-Current Superconductors [pp. 881-887]
	New Magnetic Alloys [pp. 888-894]
	Heterogeneous Catalysts [pp. 895-900]
	Photovoltaic Materials [pp. 902-907]
	III-V Compounds and Alloys: An Update [pp. 908-915]
	Molecular Beam Epitaxy [pp. 916-922]
	New Methods of Processing Silicon Slices [pp. 923-926]
	Materials Aspects of Display Devices [pp. 927-936]
	Magnetic Bubble Materials [pp. 938-943]
	Josephson Tunnel-Junction Electrode Materials [pp. 944-950]
	Back Matter [pp. 950A-968]





