


Protein electrofocusing
inL.5 hours

with a thin-layer PREPARED polyacrylamide gel

Now, for the first time, a thin-layer prepared poly-
acrylamide gel, the Ampholine® PAGplate, is available
for electrofocusing of proteins, hormones and enzy-
mes. Samples as low as 10 ul, and in the microgram
range, can be run and complete electrofocusing takes
only 1.5 hours.

The Ampholine® PAGplate is an easy to use poly-
acrylamide gel plate (245 x 110 x 1 mm) containing
Ampholine® carrier ampholytes in the pH range 3.5
to 9.5. The Ampholine is used to create the pH
gradient in electrofocusing and the protein samiples
are then focused at their isoelectric points.

® [ ]
Notedious preparation
When you use an Ampholine PAGplate you avoid the
tedious preparation and exposure to toxic chemicals
involved in do-it-yourself gel plates. No pipettes or
complicated sample applicators either. Everything you
need for electrofocusing in polyacrylamide gel comes
in the complete Ampholine PAGplate kit.

To get the best results, use an Ampholine PAGplate
with the LKB 2117-010 Multiphor, complete for
electrofocusing in polyacrylamide gel, and the new
LKB 2103 Power Supply which gives you constant
power, constant current or constant voltage.

For more information on the Ampholine PAGplate
and other fine products from LKB for biochemical
separations, contact your LK B representative or fill in
the coupon below.
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I Mail to: LKB Instruments Inc.

I se 12221 Parklawn Drive I
® Rockville, MD 20852

| O LKB 1804 Ampholine® PAGplate

I O LKB 2117 Multiphor Electrofocusing Equipment I

O LKB 2103 Power Supply I

| Name Title l

I Institution |

I Address I

l City State Zip
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The Ampholine® PAGplate can
be used complete for 24 samples,
or cut in half for 12 samples and
in thirds for 8 or 16 samples.
The remaining parts can then be
stored in the original package in
a refrigerator until your next
experiment.

Applying your sample is simple
and precise with the sample app-
lication pieces. Dip, soak for a
few seconds in your sample so-
lution, and then place on the gel
surface.

LKB Instruments Inc.

12221 Parklawn Drive, Rockville MD. 20852
6600 West Irving Park Road, Chicago Ill. 60634
260 North Broadway, Hicksville N.Y. 11801
3700 Chapel Hill Bivd., Durham N.C. 27707

LKB Western Instruments, INC.

3325 Vincent Road, Pleasant Hill, C;lif. 94523



Sonys you
shoul

Why? For the same reason you watch us and
listen to us. Quality

The quality that goes into everything we make!
is the same quality you'll find in Sony dictation machines.
So talk to one of ours; we have a complete line

The BM-35 desktop modelis the top of
our line. With realistic Sony sound, the
voice that comes out sounds as good
(and clear) as the voice that went in
Maybe better. Our electret condenser
microphone filters out all background
noises. And our electronic and visual
indexing lets your secretary find
priority dictation.

[f you want most everything the BM-35
has, but in a smaller package, you'll want to know abou
the BM-20 desktop model. Only 9-5/8" wide, it gives
you more full function features than some other make
machines selling at almost twice the price

The same Sony features, in an even smaller package. That's our BM-11 portable dictation machine
It fitright in your briefcase and runs on batteries or AC current

Now for our output: Sony’s
transcribing machines (like the
BM-25A shown here)

With variable speed
control and automatic
backspacing there are
no missed words or
phrases. Left at
your secre-
tary's desk,
it lets you
take the
cassette
from your
dictation machine,

ing machine. Fresing your machine
for more dictation

machines
take standard
30, 60 and 90-minute
cassettes
We also have a system
you can be as close to as you are
to the nearest phone: Sony's
Remote Dictation System.
Everything in Seny’s line of business equipment
is totally compatible. If you start with one machine, that
one machine will grow along with your company.

’ Sony gets your peo-
ple and your money function-
ing more efficiently. And
Sony's quality improves

your quality ;
So much for Sony Information Center—Business Products Div.
input and output. PO. Box 1624 Trenton, N.]. 08607
Allyou NAME ! ex
realiy need to ; PLEASE PRIN
TR AR COMPANY. TITLE
nobodyelsecansay | ADDRESS PHONE
about their dictation | crry STATE _ Vi
equipment 1PLAN TO PURCHASE WITHIN
“I'I“S A SONY” OJ I-3MONTHS 036 MONTHS 0612 MONTHS
© 1975 Sony Corp. of America SONY is a trademark of Sony Corp S
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Gallium phosphide hillocks grown epi-
taxially from the vapor phase onto
a <111> gallium phosphide substrate.
The hillocks, which are about 25 micro-
meters in height, were revealed by No-
marski differential interference contrast
microscopy (about x 110). [B. W. Wes-
sells, P. Menditto, and I. L. Mella, Gen-
eral Electric Research and Development
Center, Schenectady, New York]
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Now your J.I. Baker distributor can
also ship you things he doesn’t have!

How can your Baker distributor ship you things he doesn’t have? Easy. He
now can immediately contact the Baker Super Service Center and—
in almost every instance—have the desired item shipped directly to you
within 24 hours. It's as though your J. T. Baker distributor has just added the
largest reagent warehouse inthe world to his backyard to serve you. (To
super-serve you.)

Now depend on your nearest Baker distributor for all of your laboratory
reagent needs.

And do you have our new 428-page Catalog 750 featuring thousands of Baker
quality laboratory chemicals? If not, please use coupon below. Thanks.

o ———————————— i i ————— — ———

J. T. Baker Chemical Co.
222 Red School Lane
Phillipsburg, N.J. 08865

Please forward a copy of your new Catalog 750.

Check Baker first!

Name

Title J.T.Baker

Dept.
Organization ®

Address J. T. Baker Chemical Co.
222 Red School Lane
_______ F e 2 Phillipsburg, N.J. 08865
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The Conference
| Recording Center

X-Y, STRIP
or DIGITAL
and

LINE PRINTERS
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lns'rument DDDDDDDDDDD US| e (V)

ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS
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LRl Rochesteriaan 6 8240 Gistel Belgium
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Introducing the HP 9825
with vectored priority interrupt,
direct memory access, live keyboard,
multidimensional arrays, buffered 1/0...

The all-new 9825 Computing
Calculator:. a very versatile,
very powerful device for
high-speed problem-solving
and for interfacing
applications. Consider these
performance-oriented
features:

Vectored priority
interrupt allows virtually
simultaneous processing of
 multiple jobs. It’'s easily
programmed to suspend
processing, gather or send
data and messages to
instruments and peripherals,
then automatically return to
the original job.

Live keyboard lets you
interact with the system while
a program is running to
examine or change program
variables—or even perform
keyboard calculations.

Up to 400k transfers
per second direct memory
access provides mini-
computer speeds which allow
real-time data acquisition and
data transfer with high-speed
devices.

That’s big-system
computing performance.

High-speed, 250k byte
tape cartridge with 6-second
average access time permits
rapid processing of data and
loading of programs.

Multidimensional arrays
allow you to organize data
logically, thus saving program
space and execution time.

A 20 x 20 matrix can be
inverted in 10 seconds.

Buffered I/0 increases
throughput by providing a
programmable software buffer
between the program and an
external device.

Memory load and
record allows you to suspend
processing whenever you
want and store the complete
contents of memory on tape
—including data and pointers
—for continuation later on.

High level language
(HPL) offers you power and
efficiency for handling
equations, data manipulation,

and input/output operations.
Yet it is easy to learn and use.
Other features and
capabilities enhance 9825
performance and versatility:
for example, upper and lower
case alphanumerics on both
the display and printer;
interfacing to any of eight HP
calculator peripherals through
three 1/O slots, and up to
45 different instruments via
HP Interface Buses.

Simultaneous processing
of several diverse jobs.
Say you're using a 9825 to
control an instrument test
stand, and acquiring data from
it at speeds in excess of
1000 bytes a second; then
printing the results on the new
HP 9866B Thermal Line
Printer. At the same time, the
same 9825 can also be
processing and plotting a
statistical problem. And
through the 9825’s live
keyboard, you can check the

progress of either program
and even change parameters
if you desire. It seems the
9825 is doing all these
operations simultaneously,
thanks to its speed, buffered
I/O, and interrupt capability.

Unexpected performance
from a computing
calculator

All this performance comes
in a 26-pound, 5"x 15"x 19"
package. Yet, with all its power
and computer-like features,
the 9825 still retains the
friendliness and simplicity of
a calculator. You don’t have
to be a programmer to get
performance out of a 9825;
nor do you need to be a
systems expert to do interfacing
applications. When you
know all the facts, we think
you'll agree the 9825 is a
great buy. Write for your free
copy of the 16-page 9825
brochure, or call your local
HP sales office for more
information.

HP computing calculators put the power where the problems are.

20 FEBRUARY 1976

HEWLETT ﬁ PACKARD

Sales and service from 172 offices in 65 countries.
£ O Box 301 Loveland Coforado 80537
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WHEN YOU BUY
A GOULD PRINTER/PLOTTER,
IT°S A PACKAGE DEAL.

A Gould electro-
static printer/plot-
ter is like two
machines wrapped
up into one neat
little package.

It can do the work
of aprinterandadrum
plotter. And it can do
it fast, on-line. As much
as 800 times faster than
drum or pen plotters.

SOFTWARE
IS EASY TO USE.

As important as powerful
hardware is, we know that
being able totalk to your CPU
Is just as important. So we also
give you versatile, easy-to-use
software. Including PLOT, DIS-
PLAY, and printing for a wide range of
applications. Plus

direct on-line

DMA interfaces

Controller

On-line operation-computer

Gould printer/plotter  \\/hat's more, the whole kit and
for many popular computers, includ- kaboodle comes ready to go. Because
ing the IBM 360/370, NOVA, PDP-11  Gould printer/plotters are installed as
and HP 2100. complete systems.

610 SCIENCE, VOL. 191



UNMATCHED GRAPHICS

AND PRINT-OUT.

This is part of the Gould package too.
Because with our patented-dielectric
paper, toner head and matrix approach
to getting dots on paper, you always
get high-density, crisp, readable copy.
Whether it's engineering or scientific
drawings, diagrams, charts or alpha-
numerics. 3

L .::..'1.. ] 'M.,E ;;!l:"';i 'Ilﬂ.
ALL THE SUPPORT
YOU NEED.

Don't worry about equipment support
whenyoudeal withGould. Our package
comes complete with a service organ-
ization. Backed by Gould's own factory-
trained service technicians.

So cut yourself in on a package deal.
For our free color catalog, write Gould
Jkr e . 2 = Inc., 3631 Perkins Avenue, Cleveland,

e o Ohio 44108.

i Al SRRV AT TR A -) G 0 U I_D

FOR INFORMATION
CALLTOLL FREE (800) 648-4990.
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ENERGY:

Use, Conservation,
and Supply

Interested in understanding the
energy problems we face, in find-
ing practical solutions to these
problems? Then you're sure to
want a personal copy of this new
AAAS compendium. It presents a
collection of enduring and read-
able articles that originally ap-
peared in Science during 1973-
1974—articles providing a wealth
of information for everyone con-
cerned with the profound and far-
reaching effects of the energy
problems that continue to alter
our traditional modes of supply
and patterns of usage.

Edited by and with an introduc-
tion by Philip H. Abelson. -

POPULATION:

bynamics
Ethics
and Policy

The ethical issues of choice . . .
the interrelationships of popula-
tion size and economic develop-
ment . . . the consequences of
population growth . . . such are
the issues debated in Population:
Dynamics, Ethics, and Policy, a
new compendium now available
from AAAS. It contains a selection
of articles, research reports, and
policy debates that originally ap-
peared in Science during a 10-year
time span beginning in 1966. To-
gether these papers provide a
close look at population research
as conducted and reported by
American scientists, as well as a
glimpse at the continuing debate
between those who advocate the
dissemination of contraceptives
and those who advocate more
drastic methods of population
control.

FOOD:

Politics, Economics, Nutrition
and Research

During the past few years, seri-
ous shortfalls in world food pro-
duction and soaring agricultural
prices have posed some vital ques-
tions concerning the world’s ca-
pacity to feed itself in the future.

These questions, and some an-
swers, are a major topic in SCI-
ENCE. It has published numerous
articles by a broad spectrum of
agronomic and nutritional experts.
Now, more than 30 of these arti-
cles are collected in an important
new compendium: FOOD: Poli-
tics, Economics, Nutrition and Re-
search.

These dissertations provide a
close look at the impact of poli-
tics and economics on world food
problems. Nutrition, food produc-
tion and distribution are dis-
cussed. And, there are exciting
revelations as to the potential of
research in meeting our need for
food and many other essentials
that depend on renewable re-
sources.

Edited and with a foreword by
Philip H. Abelson.

1
K

ORDER FORM

Please send me the following compendium volumes.

ENERGCY

. Casebound copies

POPULATION FOOD

——Casebound copies —_Casebound copies

——Paperbound copies ———Paperbound copies ——Paperbound copies

Price for each compendium:

Retail: $12.95 casebound, $4.95 paperbound

AAAS members: $11.95 casebound, $4.45 paperbound
[ Check or money order enclosed (payable to AAAS) [ Please bill me

Remittance must accompany member orders.

Name

Address .

City, State, Zip

Mail to: [#X#) American Association for the Advancement of Science
as Dept. CV, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005

—— e — —— —— - P Mo W f——
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Pictures of inner space in no time.

The Polaroid MP-4 Camera.
Instant photomicrography is
only one of the things it does.

-

Explore canyons on the edge of
a razor blade. Shrink into
worlds of giant bacteria.
Track continents in a

fossil. And bring back

sharp, clear pictures in

a matter of seconds.

With Polaroid’s MP-4, a multi-
purpose camera that anyone
can use. With a modular
design thatlets you do gross
specimen and photomac-
rography as well as photomi-

crography.

The MP-4 has interchange-
able backs, so you can use Polaroid roll, pack,
or 4x5 sheet film. And get prints in color;
transparencies, prints, and nega-
tives in black and white.

It has special aerial
image focusing
screens for critical fo-
cusing at high magnifi-
cations.

&

o

“Polaroid” and “Polacolor"®

AR R LR RE R R

A system which uses the optics of the microscope
to form the image directly on the film. So there’s no dis-
tortion of the final result because of intermediate lenses
in the camera.

And, most important of all, there’s instant delivery,
to give you a finished picture in a matter of seconds.
So you're always sure youve got exactly the result
you want.

You don't have to waste the time and money in-
volved in setting up your subject for a retake. Or,
possibly not having it at all.

If your business is involved with inner space, write
us and we'll tell you how to conquer it. Instantly.

Polaroid Corporation, Dept. 26-287, 549 Technology
Square, Cambridge, Mass. 02139.

If you're in a hurry, call collect (617) 547-5176.

~ Polaroid




I!l:;:omateEsM L imen preparation
a speci
for the Electron Microscopy Lab.

The tedious, time-consuming
task of preparing specimens for

the electron microscopy lab is now

easier and more reliable with the
Reichert
EM Tissue
Processor.

All the
necessary
chemical and
physical pro-
cedures re-
quired to prepare specimens for
encapsulating are performed
with reproducible consistency.
And operation is completely
automatic.

Up t0 46 disposable specimen
containers may be processed
simultaneously. Ten processing
channels are programmed to con-
trol the introduction, processing
time and disposal of each chemi-
cal in sequence. Each may be
timed to process from one minute
to 82 hours depending upon the
specimen requirements and your
preferred technique.

e

P

|
|
{
I

A delay control permits proc-
essing to start at a predetermined
time, to continue through pro-
grammed procedures, and be
completed at a specified time,
automatically. Processing can
thus be run during the night or
over a weekend, completely
unattended.

The Reichert EMbedder
instrument is used to follow-up
specimen processing. Gentle
vibration provides complete
infiltration of the embedding
medium into the specimen and
“settles” the specimen in the
capsule base. Two-stage con-
trolled heat cures the embedding

Circle No. 304 on Readers’ Service Card

medium for specified time
periods, automatically.

For additional information on
the Reichert EM Tissue Proces-
sor and EMbedder instrument,
write

AMERICAN OPTICAL

CORPORATION

SCIENTIFIC INSTRUMENT DIVISION ¢ BUFFALO. N.Y. 14218
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The universal
LSC cocktail

Ready-to-use AQUASOL® is compatible with aqueous or organic

samples, sucrose and cesium density gradients, acrylamide gels,

tissue digests, serum, and TLC fractions. Compatible with large
volumes of water, highly quench resistant, highly efficient.

Order AQUASOL Universal LSC Cocktail: NEF-934
1x4liters 4x4liters 1x 19 liters (5-gallon pail)

V= “ 2

New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., Dorval, Quebec, HIP-1B3, Tel: 514-636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, W.Germany. Tel: Langen 06103-85035

Circle No. 153 on Readers’ Service Card
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Introducing the PDP 11T55.

From now on thisis the
FORTRAN machine to beat.

Digital’s T55is here. A
complete, ready-to-run
system that runs FORTRAN
far faster than any system
you've ever operated.

Mounting test evidence
indicates the T55is one of
the fastest FORTRAN
systems in the world. For
example, the Whetstone
Instruction Setis a series
of tests developed by the
British Government to test

the FORTRAN speed of com-

puter systems. These tests
have been applied to a wide
variety of systems ranging
from minicomputer systems
to multimillion dollar num-
ber crunchers.

To our knowledge, only
three computer systems
have had better results on
the Whetstone than T55.
They were the CDC7600,
DECsystem 1080 and IBM
360/195. The T55, on the
other hand, rated faster than
systems such as the IBM
370/155 and the CDC 6400.

While the Whetstone
has notbeen applied to all
computer systems, the

20 FEBRUARY 1976

indication is very strong that
nothing within ten times the
cost can touch the T55 for

I
|

The reasons for the T55’s
exceptional performance are
simple. The fastest system
components have been
totally integrated for
throughput speed. High-
speed Shottky logic. 300 ns
execution speed. Bipolar
memory. 3 million instruc-
tions per second.

Plus 400 hardwired
instructions that enable the
T55 to collapse whole lines
of FORTRAN into a few

machine instructions. A new

floating point processor
that works in paralle] with
the CPU and performs

FORTRAN execution speed.

double-precision divide
operationsin 6.75 usecs.
And FORTRANIV PLUS, an
optimizing compiler that
balances the floating point
and integer instruction loads
to maximize system
throughput.

Put them all together and
you get the T55. One of the
fastest FORTRAN systems
ever. And one good reason
to talk to Digital if you want
the industry leaderin
FORTRAN.

For technical information
on the T55, call your nearest
Digital representative. Or
write Walt Vignault, T55
Product Manager, MO5/E67,
Digital Equipment Corpo-
ration, Maynard, MA 01754.
(617) 897-5111. European
headquarters 81 route de
I’Aire, 1211 Geneva 26. Tel:
4279 50. Digital Equipment
of Canada, Ltd.

50,000 computerssaving
managers millions.

Circle No. 337 on Readers’ Service Card
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Specify

A

GEL ELECTROPHORESIS

Performs your choice of 4 P.A.G.E. techniques
— preparative, analytical, 2-dimensional and
polyacrylamide gradient electrophoresis. Utilizes
3 gel sizes, temperature regulated, reusable pre-
cision glass plates. Bulletin 3-1900

POLYSLAB for

CHLORIDE TITRATOR A

The Buchler Chloridometer® is fast, sensi-
tive, accurate and modestly priced. Features
solid state digital readout. Titrates micro
samples of 0.01 ml or less. Never needs cali-
bration with standard solutions. Bulletin
4-2500

Buchler Instruments
for Biochemical Research
& Clinical Laboratories

FRACTOMETTE®” ALPHA 200 P
Linear fraction collector has 200 tube capacity
yet measures less than 14 square feet. Com-
plete for time, drop and volume collection.
100% solid state circuitry, lift-off platform,
electronic digital display, overflow detection
device. Bulletin 3-4600

<

tight system.

VORTEX EVAPORATOR ¥

FLASH EVAPORATOR
Patented seal provides vacuum

els for batch operations or con-
tinuous flow. Available
with Spiral or Dewar

Condenser and variable
speed. Shown with

adjustable Thermo-Lift
heating bath. Bulletin
FE-1000

POWER SUPPLY A

Constant current or constant voltage power
supply for long term stability in electrophore-
sis work. Full burnout protection, easy to
read voltmeter and milliameter. Bulletin 3-1155

e

This versatile vortex mixer, evaporator and
incubator is a complete sample preparation
station. Variable speed control, controlled
heating, optional cooling plate. Vacuum con-
grozlz%szem guards against bumping. Bulletin

POLYSTALTIC*

METERING PUMP

A 4-channeled, pulsation free peristaltic
pump uses chemically inert tubing to
handle corrosive liquids, sterile solutions
or biologically infectious materials. Uni-
formly adjustable flow rate from a few ml
per hour. One, two, eight, ten channel
pumps also available. Bulletin 2-6100

Wide variety of mod-

AUTO-DENSI-FLOW® for
DENSITY GRADIENTS

A
Automatically removes samples from centri-
fuge tubes without piercing, thus reducing
the possibility of mixing the samples. Also
deposits generated gradient smoothly into
any type of centrifuge tube. Built-in pump.
Bulletin 3-5172

SEARLE

Buchler Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024

s
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BECKMA“Nt LS 3155T

Our liquid scintillation
leadership line
keeps growing.

As the leader in fine LS examples of Series 3100 optional If prospective user volume is a
counting systems, we could probably modularity: concern, add our multiple-user
rest on our state-of-the-art laurels. If you do dual-label sampling, for ~ accessory and have 12 additional
But we don’t think that way. instance, our Automatic Quench windows for single-, dual-, or triple-

So, meet the new Series 3100, an  Compensation accessory adjusts label experiments.
extension of our well-proven line. instrument gain for the level of And you have a choice of output
Modular, highly reliable, low-cost- quench present in the counting vial mode: an exceptionally quiet basic
per-sample instrumentation. Easy measured by the External Standard  printer, or a teletype interface.
to operate, and available in eight Channels Ratio method. The result: Series 3100. The modular LS
different configurations. That’s so a far more reliable DPM number system you personally design for
you can buy exactly the capabilities  (see graph). greatest flexibility at the best price.
you need and have the Get full information
most cost-effective system. 20 from your local Beckman

Most fine Beckman DPM CALCULATED e_ representative. Or write to
features are standard, of e J';wm s "Cmnm; 2 ACTUAL DPM ADDED Scientific Instruments
course. Like three-channel 2 A Division, Beckman
capability. And our Iso-Set" ngf 3?2[;3 aas‘fzcﬁa- 3:.%(;3 3:?25 - oA Instruments, Inc., Box
modules —convenient, 15 | 634 36755 26778 35351 gg;g; 2,  MC_—34,880 D-W, Irvine, CA 92664.
factory-calibrated plug-in o | %82 39350 58805 35841
u.nits.that reduce setup = s gig gggg ;%2‘8; g:gg i}lgﬁg (i vty g Beckma n®
time in selecting optimum T | 130 203 95s0 mess Hew
windows of isotopes of &° A W &
interest. aTH Aqe - 4 | Circle No. 212 on Readers’ Service Card

But take some 10 a

«——|NCREASING
QUENCH
@
96 2 27 4 M A8 55 82 B J8 8
ESCR

=3 <\ Vﬁi\lk

20 FEBRUARY 1976



Meet
fifteen new
Olympus
Microscopes:

The

universal
research
microscope-

AH/VANOX. s

Olympus meets change with change, and
offers you the most flexible research
microscope ever. Its rugged, modern,
square-line stand contains a wide choice
of application-oriented options that let
you modify its configuration to suit your
own use. You choose from four light
sources: bright field or dark field con-
trast, phase contrast, fluorescence, from
achromats to plan apochromats. Three
stages, interference contrast—transmit-

620

i

.,

ted and reflected light. The new Olympus
AH/VANOX modular concept increases
your opportunities to build a system
around your own requirements by pro-
viding a complete range of Olympus ac-
cessories. They include objective lens
combinations and modular attachment
camera systems that can be used with
other Olympus microscopes. An econ-
omy without sacrificing quality. Find out
how you can give your lab ultimate capa-

Circle No. 272 on Readers’ Service Card

bilities. Your Olympus dealer can give
you more details.

SEEING BEYOND MAN'S VISION

OLYMPUS CORPORATION OF AMERICA
2 Nevada Drive, New Hyde Park, New York 11040

In Canada: W. Carsen Co., Ltd., 321 Don Park Rd.,
Markham, Ontario, L3R, 1C2, Canada.
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When the procedures:

call for Whatman filters
that's what they mean
Whatman Filters.
There are no equwalents

Whatman filters and media have so become
the standard of excellence that our trademark,
Whatman, has just about come to mean filters.

Equivalents? Hardly.

Whatman filters and media for virtually every
laboratory and technical filtration, and separation
purpose are available world-wide from selected
laboratory supply dealers. There is no need to
chance an “equivalent”—the standard of excel-

But, while that's flattering, it's easy to draw
the wrong conclusions—Whatman is not a generic
type; it's a specific brand of filters and media.
Whatman products are standards because of

excellence. Excellence of performance and of
quality. Excellence maintained over many decades
and insisted upon for new products as well as for
established products. Two centuries of leadership.

Whatman Inc. = 9 Bridewell Place, Clifton, New Jersey 07014

Tel. (201) 777-4825 m Telex 133426.

Whatman Ltd. m Springfield Mill, Maidstone, Kent ME14 2LE, England

Tel. (0622) 61681 m Telex 96113.

lence is available to hand.

Whatman. Filters and media for the separation

sciences.
® Registered trademark of Whatman Ltd

E————— TeSSEEET
-w
v v

Whatman S.a.r.l. m Zone Industrielle, BP N.12, 45210 Ferrieres, France

Tel. 9574 15 m Telex 78229.

Whatman
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Who knows about it?
No one expert knows all its complexities.

But many experts know many different aspects.
' : A N . E R You have to bring the experts together to
get the whole story.

AAAS has brought together 19 recognized authorities in a new audiotape
album—CANCER. Interviewed by two science journalists, these experts
talk about:

® The psychological impact of cancer on
patients, families, physicians and the
public.

Facts and fallacies about cancer’'s warning
signals.

Crucial factors in diagnosis.

New progress in tailor-made therapy.
Why the statistics are so grim.
Where basic research is leading.

These and many more cancer topics are covered in four one-hour cassettes.
Each attractively-bound, book-style album also contains a 40-page booklet
which summarizes the tape-recorded interviews.

To hear what medical science knows about cancer and the directions it is
taking toward new knowledge, order your CANCER audiotape album now.

Or, order a copy of the CANCER booklet alone.

ORDER FORM

CANCER AUDIOTAPE ALBUM CANCER BOOKLET
] $49.95 Retail 1 $2.50 Retail
[ $44.95 AAAS members [ $2.00 AAAS members
[J Check enclosed (Payable to AAAS) {1 Bill me ($2 handling charge)

Prepaid orders are postpaid in the U.S.

Please send me . CANCER audiotape album(s) (includes booklet) for . ... each

Please send me CANCER booklet(s) (without album) for - per copy

Name:

Address/Box No.:

City, State, Zip: ‘ _—

Mail to: American Association for the Advancement of Science

as Dept. C., 1515 Massachusetts Avenue, N.W., Washington, D.C. 20005
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E Pluribus Unum.

Out of all the electron microscopes in the world, one is
unique: the Zeiss EM9S-2. It's the world’s easiest-to-operate
electron microscope in the 7A, 60,000X range (its sister instru-
ment, the Zeiss EM-10, is the world’s easiest-to-operate high
resolution, high power electron microscope.)

But it's more than that. In these inflationary times, it's
one of the wisest investments you can make.

Every Zeiss EM-9 ever made is still in use! They never
become obsolete, can always be updated, always keep their

market value, make your teaching grants go farther.

And the price is reassuringly anti-inflationary—quality
always costs less in the long run.

This is all possible because the EM-9 was designed with
the future in mind. And good design is a coin that keeps its
value and can't be counterfeited.

For complete details, call or write Rudolf Partsch.

Nationwide Service.

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,
Los Angeles, San Francisco. Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660.
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PERIPHER AL L:35%

WANG S FOR, |
THE MEMORY

%NE/VV-\ SCO%E’

AMAZ NG/

appens
makea

bettersmall
computer

The Wang 2200 computer
versus the IBM 5100 computer.
When you make a few simple com-
parisons, you'll find there simply
IS N0 comparison.

First, we cost $3,575" less.

On peripherals, we win again:
35t0 3.

Our 9" diagonal CRT is to their
5"diagonal screen as cinemascope
is to a picture postcard.

IBM has 114 programs. The
Wang General Library offers twice
as many.

*U.S. domestic prices only

624

The Wang 2200 processes
BASIC programs up to four times
faster. And tests show their machine
uses up to twice the memory for an
identical program.

You can get a Wang 2200 on
your terms: rent, lease or buy one.

Wang has been producing
desk top computers since 1967.
IBM introduced the 5100 in
September, 1975.

All things considered, do you
want to buy a great big company
or a great little computer?

Circle No. 145 on Readers’ Service Card

For more information, call us
now. We're in the Yellow Pages.
Or write Wang Laboratories,

836 North Street, Tewksbury, MA.
01876, US.A,, (617) 851-4111.
Wang Europe, S.A., Buurtweg 13,
9412 Ottergem, Belgium.

m(WAN G)

happen to make abetter
small computer than IBM.

§2/56dDP22
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Nikon joins a
tumor conference.

Often, the more rapid a tumor diagnosis, the better chance for a
patient’s survival.

A hospital in the San Francisco area ‘‘trimmed diagnostic time
from hours to minutes with a Nikon Micropan Microprojector,” says
Chuck Berger, EPOI District Manager. There’s no delay while wait-
ing for photomicrographs. The moment a biopsy specimen is pre-
pared, the slide can be viewed by a group of physicians.

Several important features make the Nikon Micropan ideal for
such crucial applications. For example, exceptionally brilliant im-
ages can be projected on large screens for examination in confer-
ence rooms and lecture halls. The Nikon Micropan is equipped with
flat field objective and zoom eyepiece for a magnification range
12X to 10,000X. Distance can be varied from 6 feet to 70 feet or
more. And, the microprojector is extremely simple to operate. Only
a single knob is required for changing both objective and its match-
ing condenser for each magnification.

We'd like to send details on this fine projection instrument. Write
for our new brochure today. Nikon Inc., Instrument Group, Ehren-
reich Photo-Optical Industries, 623 Stewart Avenue, Garden City,
New York 11530. Telephone (516) 248-5200.

Nikon is involved.

Nikon Inc., Instrument Group, Ehrenreich Photo-Optical Industries,
623 Stewart Avenue, Garden City, New York 11530.

-
O Please have a local Nikon representative contact me. é g

Please send detailed information on: F

O Nikon MICROPAN Microprojector Advanced instrument combines
maximum image brightness with superb resolution and unprecedented
ease of operation. Equipped with 450W Xenon-arc, ozone-free lamp,
1.2X to 100X flat field objectives, and zoom eyepiece.

[ Nikon MS Inverted Microscope Precision unit specially designed for
tissue culture studies and other biological requirements. Available for
transmitted and reflected-light microscopy.

= [0 Nikon FT-200 Fluorescence Microscope Compact instrument for medi-
; cal and biological research. interchangeable excitation filters. Barrier
filters on rotating disc. High-pressure 200W mercury burner.

» [0 New forty-two page Nikon microscope catalog. $-2-20-76
=% Name Title
Affiliation
Nikon Nikon FT-200 N
MICROPAN Nikon Inverted Flourescence Address
Microprojector Microscope MS Microscope City. State Zip
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NEW FROM LABCONCO

FREEZE DRYERS TO FLASKS

A modular
concept for

fast freezing,
fast drying
laboratory
techniques.

Build your lyophilization
lab around any of three
mobile mechanically refrig-
erated freeze dryers: 3, 5

or 12-liter capacity. They
are versatile, dependable

Labconco is adaptable—
supplying every lab need
from dry ice carts and
bench dryers, to totally
automatic tray drying that
will freeze, dry, and

—as easy to operate as 5-LITER FREEZE DRYER vacuum seal your samples

pushing a button. And ac-

cessories allow you to freeze dry in con-
tainers as small as an ampoule or as large as
a 9-liter serum bottle.

for storage.

SGA Scientific stocks the complete Labconco
freeze dry line. Request our 36-page brochure.

DRY ICE CARTS. Mobile freeze dryers,
accommodating 12 to 39-port drying
chambers.

VAC-STOP TRAY DRYER. Bulk drying
apparatus: pre-freeze, dry and vacuum
stoppering.

626

DRY ICE MANIFOLD. 24-port, 500 ml TEMPERATURE CONTROLLER. Lab-
single run ice capacity. 48-port mani- conco supplies temperature, vacuum

folds available.

and recording instrumentation.

S A

S CIENTIFIC

BLOOMFIELD ., N. J. 07003

ZS laboratory apparatus e instruments
' chemicals e glassware

Branches: Boston, Mass./Elk Grove Village, lIl./Fullerton, Cal.
New Haven, Conn./Philadelphia, Pa./Silver Spring, Md./Syracuse, N.Y.
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FIURAM' S5 s

(fluorescamine)
You can use it for

m quantitative amino acid analysis
m thin layer chromatography

m gel electrophoresis £5
m enzyme and pharmaceutical assays 4

m solid phase peptide synthesis o

= m = and that’s just
scratching the surface

werted to
luerbmetrically
colorimetric detection of all amino acids at
the nanomole level
B nonfluorescent reagent —nonfluorescent
hydrolysis products

B economy— 30 mg/liter of solvent sufficient
for most analyses

Remarkable stability— —
before reaction: ready-to-use solution stable at
room temperature for months

after reaction: fluorophors are well-defined and
stable in the assay solution for
many hours—result is exceptional
reproducibility

Reduced prices— —
25% on 100-mg size, 33% on 1-Gm size

e =

7. 3 o
ROCHE DIAGNOSTICS
’ Division of Hoffmann-La Roche Inc.
: Nutley, New Jersey 07110

Attention: Mr. L. Gaburo O l;h:;:e send me f;lu-ther mtfyngll;mﬁon I:m FLURAM,
i 1 including a comprehensive bibliography
Gentlemen: , with abstracts.
- O I wish to purchase FLURAM (fluorescamine) at distributors N
blished list price of $12/100 mg and $80/1 Gm. ame
. Number of Vials Total Price $ Position
bcheck distributor (1) of your choice:
n Instrument [ Scientific Products Institution
: O Standard Scientific
Address
tientific 01 VWR Scientific

mical Company City State ..o Jip
T4 radls FLAL



The Ploemopak 2 readily adapts Leitz “building block™ microscopes for fluorescence microscopy.

......

Leitz introduces the second generation
vertical fluorescence illuminator.

This completely new
Ploem unit is designed to
ease your work by making
flourescence techniques
as convenient as possible;
to permit use of all the
methods of fluorescence
microscopy; and to be
adaptable to any new de-
velopment.

These requisites are
met with interchangeable
filter modules. About the size of a Flashcube, each
module is an entire filter system: exciter filter, di-
chroic beam splitter and suppression filter.

Dichroic
beam splitter.

Cross section of
interchangeable filter module.

Circle No. 187 on Readers’ Service Card
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Four modules can be placed in the illuminator
body. They mount on a turret so you can quickly
switch from one to another.

Sixteen modules are available. Twelve have
filter systems that meet the characteristics of
specific fluorochromes. Four other modules have
built-in beam splitters; you choose your own filters.

New optics complement the system. These 10 X
to 100 X oil immersion objectives provide highest
intensity and contrast.

Ploemopak models are available for all current
Leitz microscopes. For information call 201-76 -
1100 or write E. Leitz, Inc., Rockleigh, N.J. 07647.

In Canada, Wild Leitz, Ltd.,
eilz

Ottawa.
®

Where most new developments start.
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YOUR PAPER
WORRIES

GRAPHIC
CONTROLS
DELIVERS.

We offer you fast, off-the-shelf
delivery, from inventory, of thermal
paper to fit the Texas Instruments
Silent 700" machines. No problem
for us. We produce in quantity
and stock in distribution centers
strategically located
throughout the U.S. and
Canada. You'll never run
short again!

And that's not all. We'll
supply you with paper that's whiter and
easier to read than you're now using. In
addition to our standard roll paper, we give you the option Texas Instruments Silent 700°
of fan fold packs, and cross-perforated roll paper...
perforated every 11 inches. And we offer production
flexibility for letterheads and special formats.

All this and low price, too. Lowest price in the
industry!

So, stop worrying and start filling out the coupon.

For even faster action, call the Coated Products Division — Sales
Service Dept., at (716) 853-7500, Ext. 378. Graphic Controls delivers!

[] Please start me off with a complimentary ] Number of your Silent 700 Machines [] I have an immediate need —
roll and your brochure showing the . have your representative call.
lowest prices in the industry. Estimated annual usage rolls. §5-2-76

Name

Company

Address Phone No.

City State Zip

GRAPHIC CONTROLS CORPORATION

® 189 VAN RENSSELAER STREET, BUFFALO, NEW YORK 14210

C COATED PRODUCTS DIVISION
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This ISCO
absorbance monitor
is a versatile
instrument for

the life scientist.

Look what it
will do for you.

Primarily, the UA-5 is a sensitive and stable
multi-wavelength detector for conventional and high
performance LC. But if youTe a life scientist, it's much
more than that - it's the key part of an integrated
system, able to perform many functions in your lab.

A low cost accessory turns the UA-5 into a dual beam
gel scanner. Gels electrophoresed in quartz tubes can
be UV-scanned during separation. After electrophore-
sis, they may be stained and scanned at visible
wavelengths with sensitivity and resolution comparable
to popular gel-scanning spectrophotometers.

Samples being electrophoresed in an ISCO density
gradient column can be repetitively scanned during
separation, a real advantage for isoelectric focusing.
Drop-in cuvettes allow recording of many reactions and
take the load off your spectrophotometer
for many routine jobs.

Accessory fractionators for centrifuged
density gradients easily resolve zones
undetectable by other methods, and plot
their exact locations. This scan
shows 16 pea polyribosomes
separated on a 5 ml gradient.

But the UA-5 is still the best all-around column
monitor: it offers you a built-in recorder, simultaneous
monitoring of two columns or any two of 13 available
wavelengths, automatic scale expansion, and an
exclusive Peak Separator which controls a fraction
collector to put each peak in its own tube.

A versatile UA-5 costs no more than single-purpose

L/C monitors. Send for the complete ISCO catalog and
learn how this instrument can expand your lab.

BOX 5347
LINCOLN, NEBRASKA 68505
PHONE (402) 464-0231

INSTRUMENTATION SPECIALTIES CO
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or
conflicting poits of view, rather than by publishing only
material on which a consensus has been reached. Accord-
ingly, all articles published in Science-—including editori-
als, 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.

Editorial Board
1976

FRANK PRESS
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MAXINE SINGER
ARTHUR M. SQUIRES
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Renewable and Nonrenewable Resources

The current issue of Science, devoted to materials, is the third in a series of
special issues that have provided extensive discussion of topics of enduring con-
sequence. The first two subjects treated were energy* and food*. How the vari-
ous peoples deal with these three matters in the future will go far to shape their
living patterns and their destinies. Science has also published a large number of
individual articles on topics related to population. Many of these have been
gathered together and republished in a compendium entitled Population: Dy-
namics, Ethics, and Policy*.

In these publications the perspective is future-oriented, and one is given the
benefit of the visions provided by about one hundred of America’s leading
scholars. Most readers, of course, will see or have seen in the articles reinforce-
ment for already held beliefs, but few can peruse the total without encountering
new ideas. In addition to covering scientific and technological aspects, the arti-
cles treat economic and political factors, including some international issues.

If we focus on the United States, the future picture at first sight looks favor-
able. The country has much in the way of potential energy sources, it is the ma-
jor granary of the world, and it is well fixed with some, though not all, materials
resources. It could fill reasonable future needs for energy, food, and materials
while safeguarding the environment. Population increase goes on, but at not so
dangerous a rate as in many other countries, If one concentrates on scientific
and technological aspects, one can be quite optimistic. Until recently we have
been quite wasteful with respect to energy and materials. It is now evident that
many functions could be performed using half or less of the previous standard
amounts of these items. In addition, as Chynoweth points out in this issue, we
have not begun to exhaust the potentialities of electronics in conserving energy
and materials.

But when one examines economic, political, and sociological aspects in rela-
tion to energy, food, materials, and population, the picture is not so bright. For
example, science, medicine, and technology have provided a variety of con-
traceptive devices and methods. These can and will be improved and supple-
mented. But to what extent will they be used? Behavior of the government in
handling energy matters has been disquieting. Can politicians, necessarily gov-
erned by a short-term vision, be depended on to make good long-term decisions
in highly complex technological matters? The recent indication is that the an-
swer is No! If we are to have anything approaching energy independence, huge
investments must be made either by government or by industry. Congress is
deathly afraid of passing legislation that might enable industry to make a profit
from developing new energy sources, such as by liquefaction of coal, but at the
same time Congress is reluctant to set up a government corporation to do the
job.

In the materials field much new legislation has been enacted that has severely
restricted the mining and processing of minerals. Qur forests constitute one of
the great potentials for materials for the future, but government has, if any-
thing, impeded rather than facilitated constructive developments.

As for the other countries, their peoples face differing constraints and oppor-
tunities. To a considerable degree the world’s knowledge is accessible to them.
They differ, of course, in available resources, but there are few countries in
which performance comes close to matching technological opportunities. This
is true with respect to energy, food, and materials. It is especially true with re-
spect to population control. Countries continue to experience a 3 percent annual
population growth that guarantees future miseries. Some of these countries
have been making increasingly strident demands on the developed countries,
whose response to their requests has been diminishing. Many people would like
to be helpful and constructive, but despair of a situation in which nations do lit-
tle to help themselves. Science and technology hold great potentials for human-
ity, but they are not effective in the absence of appropriate institutional
arrangements.—PHILIP H. ABELSON

*For further information see page 612.



Sartorius proudly introduces “‘affordable™
electronic weighing; a completely new series of
compact, fully electronic balances in the most popular
weighing ranges, priced from $1,795.

The new Series 3700 balances have no beam, no
knife edges, no knobs, no dials and no mechanical zero
adjustment. To weigh, just place the sample on the pan;
in 1-2 seconds the readout is shown on a large, bright
7-segment digital display. Just touch the sensor bar for
instant electronic taring (or zero adjustment) over the
entire weighing range.

Other advanced features of the Series 3700
include a unique “‘stable reading’’ indicator and an
electronic filter to eliminate the effects of high frequency
vibration. Analog and digital outputs permit interfacing

with printers, recorders, calculators and data processing
equipment.

Check this table for the cost of the model with
the weighing range and readability you need. You'll be
amazed at the savings (Model 3706 costs little more than
comparable mechanical top loaders).

Model Weighing Range  Readability Price
3705 0-160g 0.001g $2795
3704 0-1200g 0.01g 2795
3716 a) 0-120g a) 0.01g 2245
b) 0-1200g b) 0.1g
3706 0-1200g 0.1g 1795
3703 0-3000g 0.1g 2450
*Dual Range

For an informative folder on these revolutionary
balances, write: Sartorius Balances Division, Brinkmann
Instruments, Cantiague Road, Westbury, N.Y. 11590.

The first fully electronic balances
with the accuracies you want, in the ranges
you need, at a price you can afford.

Sartorius Series 3700. From $1795.

/i
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Root of castor oil plant.
2 um thick section.
120kV

Philips electron microscopy:

High throughput. .. | Multi-parameter Knowing more about
routine operation | analysis... the specimen than
(EM201C) practical, ever before...
comprehensive exploratory research
(EM301C-STREAM) | (EM400)
(PSEM500)




Unambiguous detection of
scattered electron fraction.
The scattering distribution

EM301 C (diffraction pattern) is
projected onto annular or
% disc detectors during
STR EAM scanning, due to unique
electron optical system.

Practical, comprehensive,

the EM301C/STREAM system
provides...

Unique dexterity for
specimen handling with the
eucentric goniometer.
Examine any specimen area
and return to any area,
immediately, without loss
of focus, image shift or
change of magnification.

Pushbutton immediacy for
selection of analytical

method. Two ‘:)ean; bl,'ight ﬁelld image of
Independent control each stacking faults in silicon using
of the 7 analytical methods: PIRG TSmO POy
STEM...dark field, energy

analysis micro-area analysis,

X-ray analysis with (EDAX).

SEM/STEM direct comparison;

TEM/STEM direct comparison.

SEM backscatter. TEM.ED.

*Scanning
Transmission
Reflection

Electron s : fobe.
Analytical ' \ B, 1 SAD with gO ‘”3 dghacgon
Microscope ! aperture. Standard mode.

Dark field image of stressed
polyethylene using annular
detector. 100kV.

Minimum beam damage
during imaging due to highly
efficient detection.




2 SAD by using STEM optics to
produce an effective aperture
of approximately .5 um.

3 SAD using rocking beam
mode. Effective aperture less
than 50 A.

Backscattered image
showing wall struc-
ture of fir tree seed
(Genothera Hookeri).
20kV.

0.1 ym

Channeling pattern
(b) from faceted
grains in tungsten
filament (a) imaged
with reflected
electrons.

Structural information from
surface layers of bulk
specimens, due to efficient
electron detector and high
voltage scanning electron
beam.

projector

Wien filter

double quadripole
lens

energy spectrum
analyzing slit

detector

Possible in STEM mode

(Crewe type microscopy) by
applying high efficiency
electron energy analyzer
with high energy resolution.

Energy resolution 2 eV at
100kV.

Collection efficiency
(acceptance angle at optimum
energy resolution) 10-2 rad.

High resolution and high
efficiency analysis is

obtained by stationary imaging
of scattering distribution

and unique Wien filter
analyzer design. This allows
high order correction of
analyzer aberrations.

Energy analyzer can work in

energy selective and energy

analyzing (spectrum) modes:
STEM for Crewe
microscopy

TEM forimage and
diffraction analysis.




1.4 A Gold Lattice Integrated Circuit

6kV 1250x

PHILIPS
ELECTRONIC
INSTRUMENTS

A North American Philips Co.
750 South Fulton Avenue
Mount Vernon, NY 10550

Circle No. 184 on Readers’ Service Card

See the specimen fast, at low
intensities, yet with clearly pre-
served detail. Routine operations
are automated to speed search
and focus. Unprecedentedly low
drift rates, improved wobbler
effectiveness, permit lower beam
intensities than heretofore.
Resulting from all this is the
capability for “blind search” of
ultra-sensitive specimens.

There is virtual elimination of
etching & contamination because
the ultra-clean ion-pumped col-
umn gives a true 107 specimen
vacuum—and with even lower
partial pressures of HC and H:O.

Single-switch control for mag-
nification. Focus, zoom, compen-
sations—all automatic.

Computer compatible. Optional,
quick, addition of systems for
multi-parameter analysis
(STREAM).

Return to any specimen |ocation,
exactly, rapidly. Eucentric goni-
ometer (5 independent degrees
of freedom) is stepping motor
controlled for reproducible
accuracy.

Set imaging parameters inde-
pendently. Choose optimum
beam characteristics for any
specimen type.

Computer compatible. Use of
stepping motors & optional digi-
tal interface allows computer
control for special applications.
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