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Airfuge-

the small-sample ultracentrifuge.

The new Electron Microscopy Particle
Counting Rotor is useful for virus research.

The new Batch Rotor rapidly pellets 2 to 7 ml
of material.

The new 30° fixed angle rotor holds up to 240 ul
per tube and provides forces up to 178,000 g.

The Airfuge® air-driven ultracentrifuge, with its high Particle Counting Rotor sediments particles uniformly

forces and speeds, is unsurpassed for centrifuging small onto the surfaces of specimen grids for rapid, accurate,
samples rapidly. The Airfuge continues to grow in versa- and reliable detection and counting. The unique Chylo-
tility. Now there are five rotors to choose from for micron Rotor clarifies lipemic sera by flotation of chylo-
numerous applications. microns in just ten minutes.

Two fixed angle rotors, the 18°and the new 30° The Airfuge ultracentrifuge uses ordinary laboratory
rotor, can pellet any material that can be sedimented in a air pressure to spin rotors almost friction-free on a cush-
full-sized ultracentrifuge, but in a fraction of the time. ion of air. It’s efficient, quiet, and simple to operate. Ask
The rotors accelerate to a maximum speed of 95,000 rpm about the 30-day free trial offer for the Airfuge. For a
in just 30 seconds. They can be used for separations description of the Airfuge and its applications, write for
ranging from molecular weight determination studies, the new Airfuge brochure, SB-557, to Beckman Instru-

binding studies, cellular separations, lipoprotein fraction- ments, Inc., 1117 California Ave., Palo Alto, CA 94304.
ation, to steroid hormone receptor assays.

The Batch Rotor pellets material in a polyethylene
liner or in the rotor body itself. The Electron Microscopy B E c K M A N
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This time we concentrated
on simplifying your work.

NEW, EXCLUSIVE

Matched radiographic intensity
regardless of molecular weight

DNA [°’H] Mol. Wt. Standard Sets

Direct calibration of gel autoradiograms

Bacteriophage A DNA cleaved by Hind Ill restriction
endonuclease and subsequently labeled [3H]

Six fragments, MW in daltons:

15.1x108 - 2.7x10°
6.2x10°8 1.4x108
4.2x10¢8 1.2x10¢8

0.1-1.5mCi/mg DNA

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

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

dryice.

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

Bacteriophage ® X174 (RF) DNA cleaved by Hae I
restriction endonuclease and subsequently labeled
[°*H]

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,

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

dry ice.

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

ALSO AVAILABLE

Bacteriophage ADNA MW 32x10¢ daltons
Deoxyribonucleic acid, [thymine-methyl-3H]-
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.

Circle No. 142 on Readers’ Service Card

NEW, EXCLUSIVE

Monoiodohistamine ['*°l]

Reagent for labeling steroids, prostaglandins, and
carboxylic compounds to be used in RIA
~2200Ci/mmol

>99% radiochemical purity

Monoiodohistamine, [%I]-

~2200Ci/mmol

Ethanol, in 0.01M sodium acetate buffer.

NEX-147 500uCi 1mCi

Prepared fresh for stock on first Monday each month.
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ALREADY IMPROVE

New, exclusive resin strip absorbs
impurities, allowing retention of
extremely high binding properties for

: IN A [1251]

PROTE

For labeling antibodies
70-100uCi/ug, ~100uCi/ml

Each lot biologically tested

Protein A, ['%]]-

70-100uCi/ g

0.03M phosphate buffer containing 40% ethanol and
acetic acid (pH 4.0)

NEX-146 10uCi 2x10uCi 50uCi  2x50uCi
Prepared fresh for stock on first Monday each month.
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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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Instructors in today’s univer-
sities and teaching labs are
engaged in influencing a critical
element of our common future.
The scientists, doctors and
researchers of tomorrow. The
day has long since passed
when these special students
could learn with scaled-down
instruments. The difficulty of
the challenges they face, the
elusive nature of the answers
they seek, demand sophis-
ticated instruments equal to
the quest.

Now, with a single stunning
innovation, Nikon has produced
an unprecedented advance in

| OPTIPHOT MICROSCOPE
WITH HFM — New research
microscope featuring revolutionary
CF optics for unsurpassed resolution
and contrast. Accepts full line of
Nikon accessories. Shown here with
the advanced, computer controlled
HFM camera system for consistently
correct exposures — automatically.

Il LABOPHOT MICROSCOPE
WITH TEACHING HEAD —
Laboratory microscope featuring
unsurpassed CF optics, designed
with special attentions to reliability
and simplicity of operation. Teaching
head accepts standard binocular or
trinocular body tubes, features 360°
independent rotation, and white or
green illuminated arrow pointers.

microscope technology. Called
CF optics, it's a development
so revolutionary that it repre-

sents far more than a refinement.

It stands as nothing less than
an entirely new standard of
light microscope performance.
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 inge-
nious concept in optical design
to virtually eliminate chromatic
aberration. The Nikon CF
system delivers unparalleled
resolution, color fidelity,

Il SM2-10 ZOOM STEREO
MICROSCOPE WITH TEACHING
HEAD — High resolution zoom
stereo microscope with the ability to
photograph actual stereo pairs by
the simple touch of a lever. Features
a continuous zoom over a wide
magpnification range. Teaching head
allows simultaneous observation.
Each viewer sees an erect,
unreversed image.

IV SC MICROSCOPE — Sturdy
microscope ideal for student or
laboratory use. New optical design
with field-flatteniriy optical system
provides higher contrast images
with superior resolution. A variable
solid state illuminator provides
brilliant, even lighting. Also available
with a prealigned Hoffman
Modulation Contrast System.

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

Today’s students need the
ultimate. Nikon. The difference
between seeing and not seeing.
Knowing and not knowing.

For further information on the
entire line of Nikon instruments for
scientific education, contact: Nikon
Incorporated, Instrument Division,
Ehrenreich Photo-Optical Industries
Inc.» 623 Stewart Avenue, Garden
City, NY 11530. (516) 222-0200.

Look to Nikon
e D70 0l i 1 § B U
Blicken Sie auf Nikon
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IN SCIENTIFIC EDUCATION,
LOOK TO NIK

V BIOPHOT MICROSCOPE
WITH PROJECTION HEAD —
Designed to meet the most demand-
ing requirements of the researcher
and photomicrographer, it offers CF
optics and unexcelled ease of
operation. The image quality must
be seen to be believed. Projection
Head with high resolution 6” screen
includes PS CF 10X eyepiece.







Thisis what
lasers
cut best.

Costs — manufacturing costs.

Western Electric has many
lasers at work, and all are focused
onone objective: helping the
Bell System bring you the best
possible telecommunications
service at the lowest possible
cost.

Lighting the Way

Western Electric gave the
laser its first application in industry.
In 1965, scientists at our Engineer-
ing Research Center designed a
laser operation that vaporized holes
through the diamonds used as dies
for drawing copper wire. It turned
a five-day drilling job into a 90-second
flash.

It may sound simple, but it
wasn'’t. There’s much more to work-
ing a laser than “ready... aim... fire”
Years of exhaustive research pre-
ceded that first laser-drilled diamond.

11 APRIL 1980

Every kind of laser reacts
differently with different materials.
A material that’s transparent to
natural light may be opaque to laser
light, and vice versa. A laser that
burns through one substance may
have absolutely no effect on another.

Making any laser an industrial
tool requires a host of experiments
to determine not only which laser
is best for the job, but how best to
adapt it to the production process.

And these lasers are paying off —
with better products manufactured
for the Bell System at lower costs.

Light of the future

Spéctrum of quéstions

Complex questions of physics,
chemistry, metallurgy, electronics
and mechanical engineering must
be answered and coordinated.

That’s why there’s a full-time
laser studies group at our Engineer-
ing Research Center. It’s the reason
that Western Electric now uses
lasers not only in drilling, but

Even with these uses, Western
Electric has only begun to tap the
laser’s potential for telecommuni-
cations.

More applications are on the
way. And they will bring more sav-
ings, more and better products made
with laser technology.

Using lasers to cut costs is just
one innovation from the Engineering
Research Center. The Center’s
research in manufacturing tech-
niques is an important part of
Western Electric’s total commit-
ment to using the latest and the best
in technology to keep the cost of

your phone service down.

Keeping your communications

also in many other operations. @ system the best in the world.

Western Electric
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300 microliters to 300 gallons of
process flow with one of Tekmar’s
Super Dispax Homogenizers

Mechanical, high frequency units
operate on high shear and impact prin-
ciple; widely used in biomedical, ana-
Iytical, pilot plant and process areas.

WIDEST SELECTION OF ROTOR-
STATOR GENERATORS AVAILABLE ANY-
WHERE. Biomedical people urged us to
develope a probe capable of handling vol-
umes of less than 1 ml. We introduced an
8mm diameter rotor-stator generator that fits
into all existing Tissumizer motors presently
in use. Rotor-stator generators are available
in diameters of 8mm, 10mm, 18mm, 30mm,

.

SDT080EN
Probe with
V-1 Cali-
brated Ho-
mogenizing
Vessel for
Sample Volumes
from0.3to 5 ML

45mm, and 65mm; capable of particle size
reduction, dispersions, cell membrane dis-
ruption of static sample-volumes up to 50
liters.

SOLID-STATE CONTROL FOR TISSU-
MIZER AND SUPER DISPAX MODEL SDA45.
Thyristor speed control matched directly to
the output of the SDT Tissumizer and the
SD45 provide constant speed/torque at se-
lected RPM regardless of load. Our Tissu-
mizer Control Module features a high torque
motor speed control, dual range electronic
timer, and temperature readout with select-
able over-temperature controlability.

CONTINUOUS FLOW THROUGH
UNITS. Glass flow-through accessories for
all laboratory sized units assist in control-
ling aerosols or to determine scale up data
for specifying one of our larger laboratory,
continuous pilot plant and/or process units.

Wide range of rotor-st

from 8mm to 65mm shown.
for varying sample volumes
homogenize, blend and cut.

ALL MODELS COMPETITIVELY
PRICED, EASILY CLEANED AND SERV-
ICED. Laboratory units are routinely avail-
able from our Cincinnati stock. All homog-
enizers disassemble for ease of cleaning
and repairing. Tool sets and complete in-
structions supplied with all apparatus.
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P.O. Box 37202 - Cincinnati, Ohio 45222
Phone 800-543-4461
In Ohio call collect 513-761-0633
Telex 21-4221




Digital read, thumb control, compact,
light, versatile.

The LCD shows quickly, brightly.
It's much easier to see than LED
when you're working out in the sun.

The Thumb fits neatly in the small
of your hand. Use in the lab. Out in the
field. Battery power or line operated.

Measure pH. mV. Read °C tem-

THE THUMB

ORIGINATED BY CORNING.

peratures directly. Use with lon Selec-
tive Electrodes. The Thumb performs
with the accuracy of more expensive
benchtop meters. Adjusts with a
slight roll of the thumb.

The standard connector
accepts most electrodes.

Wrap your hand around
our new Model 4. Only from
CORNING.

CORNING
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MILLIPORE
MAY HAVE A
BETTER WAY.
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For applications assistance
call toll-free:

800-225-1380

in Massachusetts 617-275-9200
in Canada 800-268-4881

PROBLEMS
CALL FOR

ATRIAL
SEPARATION

As the recognized leader in membrane technology,
Millipore is one of the first places life scientists look for
information relevant to their biochemical separation
requirements. In fact, we've created a major appli-
cations group just fo handle the many calls we receive.

With this day-to-day involvement on the frontier of life
science research, our staff scientists are usually able to
recommend, from firsthand experience, the most prac-
tical and efficient approach to any separation require-
ment. But occasionally the unique nature of a project
makes it difficult to recommend a specific technique
with 100 percent confidence. In these cases, we like to
work closely with the researcher to examine the various
available alternatives. Sometimes we provide appro-
priate samples of our products for evaluation in his or her
laboratory. Other times we actually run trial studies in
our own Applications Lab. In either event, our goal is to
determine the most viable and economic solution to the
problem. .. be it some form of membrane filtration or

an entirely different technology.

So if you're engaged in research that involves concen-
tration, isolation, separation or sterilization, you should
talk to Millipore. Chances are good that we can help
you do it better, faster, less expensively or more con-
veniently.

To reach a Millipore Applications Scientist, simply call our
toll-free number. We welcome all calls concerning bio-
chemical separations because some of our best
products—and best customers—start that way.

.ll Laboratory Products Division

MILLIPORE"
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THE
HYDRAULIG
DRIVE/STEP
MOTOR
ALTERNA

At last. Unprecedented microposi-
tioning capability and low cost.
And the nicest thing about
Burleigh's all piezoelectric
Inchworm™ Translator Systems isn't
their compactness and ease of
use. Or the unique optical readout
accurate to 2um. Or even their
interfaceability with most micro,
mini, or mainframe computers. It's
the fact that unlike messy hydraulic
drives or vibration-prone stepper
motors the Inchworm is capable of an
amazing 20 nanometer resolution over 25
millimeters of travel with zero backlash.
The Inchworm can be controlled
from an optional hand held unit. Com-
mand the Inchworm to go forward or
backward. Choose the step size and speed.
Even select the zero point. And when
you're done, the meter reads position
relative to the zero point you chose.
Position

electrodes.
Puncture
cells both in
Vivo and in

; i Cryophysics Ltd.
v1t.ro. Position Tel (0865) 722824,
microelec- England
. t'rodes for Cryophysics SA
intracellular Tel 950 67 78, France

-or extracell-
ular recording.
.Translate the
stage in an X-Y
microscope for
specimen scanning.
The Inchworm is a better
alternative to hydraulic drives
‘or stepper motors. The motion
is smooth and no conven-
tional micropositioning de-
vice can match it for precision
and accuracy. It's reliable
too with five years of history
‘behind us.
So call Burleigh or the near-
est representative to find out
Burleigh Instruments, Inc.
why the Inchworm Translator Burleigh Park, Fishers, NY 14453
is a better alternative. (716) 924-9355 Telex 97-8379
‘“See us in Booth E-117 at FASEB.” Circle No. 145 on Readers’ Service Card

Cryophysics SA

Tel 329520, Switzerland
Cryophysics GmbH

Tel 06151-74081,

West Germany
Marubun Corporation
Tel (03) 622-8151, Japan
Quentron Optics Ptyl Ltd.
Tel (08) 466121, Australia
Banin Enterprise Co., Ltd.
Tel 361-9423, Taiwan
Isramex Company Lid.
Tel 248213, Israel

buleich



15,000 RPM
(12,800XG)
REGARDLESS
OF LOAD

With some micro centrifuges,
constant speed is a constant problem,
but not with an Eppendorf’

Within ten seconds, the Eppendorf 5412 attains 15,000 rpm,
generating a force of 12,800xG, regardless of load. Performance
like this means rapid sample separation, in most cases within
60 seconds or less. An angled rotor accommodates twelve dis-
posable Eppendorf 1.5ml micro test tubes, or twelve 500ul, 400ul
or 250ul tubes using adapters. (For higher capacity requirements,
the Eppendorf Model 5413 accepts forty 1.5ml, 400ul or 250ul
disposable test tubes in four carriers, but operates at lower
speeds.) Eppendorf Micro Centrifuges are equipped with auto-
matic 15 min. timer, safety switch (prevents operation with lid
open) and safety lid lock (lid stays locked while rotor is spinning).

% 5004l 400y % 2504l

Eppendorf Micro Test Tubes have attached caps and are
ideal for centrifuging, mixing, or storing reagents. Economically
priced, they are available in the following sizes: polypropylene —
1.5ml, 500ul, 400ul; polyethylene — 400ul, 250pul.

For complete literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590.

In Canada: Brinkmann Instruments (Canada), Ltd.

ﬁ Eppendorf

== MiCro Centrifuges
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The convenient, superstable
Photo-Invertoscope: IM-35

A new generation of inverted microscopes.

The IM-35 does for inverted photomicrography what the
Zeiss Photomicroscope does for upright. It takes the trouble
out of highest quality photomicrography.

For stability and easy access to stage and specimen, the
integrated automatic 35mm camera is at the base of the in-
strument, not added on the top.

Notice how the lamp swings away to clear the entire stage
area. This simplifies exchange of specimens and makes it
easy to lift off the rigidly supported stage for ready access to
the objectives. And the image is upright and side-correct to
make manipulation easier.

Ideal for fluorescence

The Photo-Invertoscope IM-35 is designed to perform a
maximum of tasks at minimum cost. For example, no expen-
sive accessories are needed to do fluorescence microscopy -
just a lamp, lamp mount, and reflector.

With the full line of interchangeable Zeiss optics and ac-
cessories available, the IM-35 is the ideal combination of
quality, convenience, and economy in an inverted micro-
scope.

Write or call for complete details today.
Nationwide 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.

THE GREAT NAME IN OPTICS

g

WEST GERMANY
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Revco® has made quite a name for itself
in a lot of foreign languages.

In fact, you'll find our products in some of
the most remote corners of the earth. (At last
count people were relying on Revco in 143
countries.) All because of our very
sophisticated sales and service network.

Naturally any product demands routine
service. We just want to make sure that when
your Revco freezer needs servicing, it gets it
from somebody who routinely services
Revco products.

This is why the same Revco product
performance developed in the United States
works equally as well in Spain, Japan or
South America.

So if you're in the market for a product
and service that's good enough to travel

abroad, imagine how good Revco products
and services are right here at home.

WHY WE’'RE NUMBER ONE.

You'll be surprised to learn that our
product line is our only product line. It's not a
side line. And it's the only product of its kind
listed by Underwriters Laboratories, Inc.

Next, take where we build our products.
Every space-saving Revco product is made
in one of the world's few plants designed
exclusively for the manufacture of ULTra-
Low® temperature equipment.

Take the way we build the Revco line.
Each product is engineered for maximum
efficiency and lower operating costs.

Take all this into consideration and we're
sure you'll insist on Revco.

nEvco The world’s leader in ULTra-Low® temperature equipment.

Refrigeration Products Division/Rheem Manufacturing Company
1100 Memorial Drive, West Columbia, S.C. 29169 Telephone (803) 796-1700 TWX: 810-666-2103 Cable: Revco
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Why s this high quality
rabbit cage unit alsothe

most practical?

(It's flexible, it's economical,
it's available from stock.)

Quality that assures long life

» Totally constructed of type 304 stainless steel
with 2B finish.

* 8 gauge wire (not 3!).

» Carefully deburred.

* All burns and weld marks removed.

* High quality casters.

Flexible: can house different size animals

* Meets ILAR housing recommendations.
* Divider removable to expand cage size.

Economical to buy and maintain

» Competitively priced.

» Ruggedly made to last.

* Doors hinged: removable and replaceable.
* Floors removable, too.

* Takes up little floor space (38"w x 24%2"d).
* Includes bottle watering and food hopper.

Write for details

Lab Products, Inc.
365 W. Passaic St., Rochelle Park, N.J. 07662
(Phone: 201-843-4600)

Iabproducts INC

PAbio Medic| company

Lab Products. . . not just plastic cages, metal
cages, custom fabrication, laminar flow systems,
bedding, automatic watering systems,
accessories. .
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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. 149 on Readers’ Service Card

Introducing

We'd like to tell you more about Water T.
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.

AVp. .
%A§ Gelman Sciences




H-600

The first analytical TEM
with true microcomputer control

It’s the H-600-1, an exceptionally powerful analytical tool

featuring:

- LaB, Gun

- Pushbutton-selectable microscope modes: TEM (2.0 A),
SEM (20 A), and STEM (10 A)

- Triple condenser lens—all 7 lenses microcomputer
controlled

- Ultra high (5 x 10=7 torr) vacuum system

The system is available with EDX, Energy Loss Spectro-

scopy, Diffraction, Beam Rocking, and Spot Scanning. The

analytical modes require no specimen repositioning. And,

probe sizes down to 15 Aare easily achieved for excep-
tional analytical capability. What’s more, the H-600-1 is
easy to operate. Routine setups and adjustments are done-
automatically by the built-in microcomputer. As for cost,
you’ll be happy to know that prices for the H-600 series
start at less than $140,000 F.O.B. San Francisco.

The H-600-1 is just part of the most complete TEM lineup
in the industry. For full details about a TEM that matches
your application and your budget, call or write today. Hitachi
Scientific Instruments Division, 460 East Middlefield Road,
Mountain View, California 94043. Phone (415) 961-0461.

HITACHI

SCIENTIFIC INSTRUMENTS

NISSEI SANGYO AMERICA, LTD.
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Our # 40305

Thisis one of 12
different rabbit

cage configurations
designed and

built by

Lab Products, Inc.




FORTODAY'S FACULTY AND COLLEGE STAFF MEMBERS FROM 18 TO 80.

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

TIAA-CREF Supplemental Retirement Annuities
(SRA:s) 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,
50 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.

11 APRIL 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.

AVWA ’ ]
™ 3".@4~m /

r————————

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
at your institution. O YES O NO S-411-80

—————————————————J

e————————————————
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COMBAT|ING THE #1 KILLER

The SCIENCE Report on
Heart Research

Jean L. Marx and Gina Bari Kolata

Cardiovascular diseases — diseases of the heart and blood vessels —are the leading cause of death in this country. They
afflict more than 29 million people and are responsible for almost a million deaths per year in the United States alone. The
American Heart Association estimates that the total economic costs of these diseases in 1978 will be in excess of $28
billion.

Medical scientists would like very much to know the causes of cardiovascular diseases. This knowledge would help
prevent the diseases and reduce the death rate. But the causes are still eluding investigators despite vast expenditures of

time and money.
COMBATING THE #1 KILLER, based on a series of award-winning articles* in SCIENCE Mggazine, examines some of the

recent research on cardiovascular diseases, with special emphasis on progress being made in understanding the biological

mechanisms underlying the diseases.

Through interviews with the leading researchers in the health professions, Marx and Kolata investigated the current
efforts now being made to deal with the epidemiology of heart disease, its diagnosis, its relationship to an individual’s
life-style and age, the most promising present and projected treatment strategies, the biochemical and clinical research in
progress, and the ethical problems which may confound the results of any research which involves human patients.

COMBATING THE #1 KILLER — valuable precisely because its main focus is on key research currently in progress.
COMBATING THE #1 KILLER — a direct, unbiased report with information for all investigators in the field, scientists
generally, makers of public policy, and the general public at large.

ORDER YOUR COPY NOW—and investigate the details that you ought to know about heart disease and the steps you could
take to prevent it.

224 pp. 1978 Illus.
ISBN: 0-87168-219-2 (cloth) $17.00
ISBN: 0-87168-235-4 (paper) $7.50

Send name, address, and remittance to:
American Association for the Advancement of Science
Department B-1-80
1518 Massachusetts Avenue, NW
Washington, DC 20008

Please allow 6-8 weeks for delivery  10% discount to AAAS members on prepaid orders  All orders under $10.00 must be prepaid.

*American Heart Association Blakeslee Award for series of nine articles in SCIENCE on cardiovascular diseases.




Polaroid lets you take a closer look.
Up to 3x.Instantly.

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.

So if 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 continental
U.S.: 800-005 g
1618. (In Massa- Rt
chusetts you can
call collect: 617-
547-5177.) -

We'll be glad to
show you close [l
up what our sys- § :
temcandoforyou. 4

Polaroid's New GU-70 System

Instant SX-70 Color Pictures from 3x to Infinity
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Now Availabhle!

Monoclonal Antibodies to Human CEA and IgE.

Monoclonal antibodies are no longer a research novelty—
they are a research necessity! Increasingly, technical
advances and innovations based on immunochemical tech-
niques are incorporating hybridoma-produced antibodies.
And the exceptional specificities of these monoclonal
antibodies are opening up whole new possibilities for
medical diagnosis, immunotherapy, and affinity
chromatography.

Recently, Hybritech announced the availability of a system
of monoclonal antibodies to the hepatitis B surface anti-
gen. Now we have two new families of monoclonal anti-
bodies for use in the areas of tumor-associated antigens
and serum proteins. The first commercially available mono-
clonal antibodies to human Carcinoembryonic Antigens
(CEA) and human Immunoglobulin E (IgE) are ready for
delivery!'

Hybritech antibodies to CEA S5 iy
offer precise, specific probes | N
for illuminating and character- \

izing an antigen that is the -

center of intense research...

A

and intense controversy. For

s T

development of new assay 3

techniques, Hybritech’s excel- p n

lent antibody affinities permit ~ ° e s
quantitation well below 1ng. Madstom

For research into tumor loca- Representative Saturation
tion with radioactively labeled Analysis

antibody and external scinti-
graphy, monoclonality is of
demonstrated value? And projects aimed at demonstrating
immuno-suppression of tumors or at developing antibody-
linked toxins should benefit immediately from the avail-

(90 ul reaction volumes)
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ability of highly purified monoclonal antibodies to CEA.

Our monoclonal antibodies to human IgE also offer signifi-
cant advantages. Antibody affinities in excess of 10 liters/
mole translate into superior assay sensitivities, with quanti-
tation down to 0.1 ng and detection to 60 pg. The antibodies
are specific for the Fc, portion of the IgE molecule, with

no detectable cross-reactivlty to other immunoglobulin
classes.

Because of the diversity of research applications for
Hybritech monoclonal antibodies, we have developed a
unique process for purification and lyophilization that opti-
mizes their incorporation into immunochemical systems.
Now you can purchase pure, homogeneous antibodies with
rigorous affinity specifications.

So contact Hybritech today for more information about
immediate delivery of monoclonal antibodies to human
CEA and IgE. Ask about our technical bulletins too. The
Hybritech family of monoclonal antibodies is growing.
And they are a research necessity!

+ Hybritech ==
INCORPORATED

2045 Science Park Road ¢ La Jolla, CA 92037 e (714) 455-6700

1. Atthe present time, are not for eith
ap use. The are labeled and made .valhblo FOR RESEARCH USE ONLY
2. See B. Ballou et al: “Tumor loc.tlon with y labeled | antibody and

1979; Vol. 208. pp. 844.
SCIENCE, VOL. 208



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. 39 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 capability.
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. Al rights reserved.
OEM information available on request.

Tektronix

COMMITTED TO EXCELLENCE



Get your own copy of THE
FILTER
PAPER
HABIT
BREAKER

Free—From Schleicher & Schuell

Filter Paper Use Compatibility Table. It shows at a

Compare the S&S line of filter papers with the other glance the proper S&S paper to use in 10 different
major brand. And you’ll soon realize it might be just categories of application.
the time to break that old paper habit, and switch In fact, you’ll see that S&S makes a lot of filters
to S&S. that don’t even show up in the other lineup. Send

To determine easily which S&S paper to substi- for this convenient reference sheet today. Or phone
tute for the other manufacturer’s, request our 2-page (603) 352-3810.

Schleichers& Schuell

Keene, New Hampshire 03431 @
v

Schleicher & Schiill GmbH, D-3354,|Dassel, West Germany
Schleicher & Schiill AG, 8714, Feldbach ZH, Switzerland
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LAST NOVEMBER,

DATA GENERAL AND

ENDS THERE.

COMPARE:

DEC
PDP 11/44
System

Data General
ECLIPSE S/140
System

ECLIPSE
$/140 is:

Thousands Whetstone
instructions/second

Single
Precision

314°

Double
Precision

231°

450 | 380

43% | 65%
faster | faster

PRICE (net)

$41,900°

Includes PDP 11/44
with 256 ERCC
memory,20.8 MB
dual RL?IZ disc sub-
system, floating point
pyrocessor and %ﬁh 20
console printer

$37,450

System including
S/140 with 256KB
ERCC MOS memory,
Model 6100 25MB
non-removable mov-
ing head disc with
integral 1.26 MB dis-
kette floating point
hardware and Dasher
TP2 180 CPS console
printer

10%

lower price

* As reported in DATAQUEST Research Newsletter, Nov. 30, 1979; COMPUTER SYSTEMS NEWS, Dec. 3, 1979.
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DEC ANNOUNCED
NEW COMPUTERS.
THE SIMILARITY

What more can we
say? Ournew ECLIPSE®
S/14Qisnotonlyagreat
deal faster than the
11/44, it's also a great
deal, period.

Read the chart.

Then you'll under-
stand why our ECLIPSE
S/140 is your only
choice. greak the
speed limit without
paying the price. Send
in the coupon.

Data General Corporation,
Westboro, MA 01580, (617)
366-8911. ECLIPSE is a
registered trademark of Data
General.®Data General
Corporation,1980.

VISIT US AT BOOTH #1339 s
AT NCC, ANAHEIM, CA., 7
MAY 19-22, 1980,



Based on in-depth reporting for SCIENCE magazine, Solar
Energy in America is a thorough assessment of our
progress in tapping the ultimate energy source—the sun.
While no single energy source may meet all future de-
mands, solar energy seems to have the greatest potential. It
is technically feasible, environmentally attractive, and
rapidly becoming commercially sound. Solar Energy in
America details the diverse technologies that depend upon
the sun as their energy source, evaluates the potential and
the problems of each, and alerts the reader to both the
short-term and long-range prospects. The authors find that
the field of solar energy is undergoing an unparalleled
technical revival, and that there is no reason why many
solar technologies cannot begin to be used at once. Solar
Energy in America — the latest edition of the expanding
SCIENCE Report series* — will be a useful publication for
solar energy enthusiasts as well as skeptics, for college
students as well as policy analysts. It is a AAAS book for

- everyone who wants a broad and thorough perspective on

solar energy today.
Solar Energy In America; by William D Metz and Allen

L. Hammond. 1978, xvi + 218 pages, index.
Retail price: $18.50 (casebound), $8.50 (paperbound).

*The first title in the series is Combating the #1 Killer: The

SCIENCE Report on Heart Research, by Jean L. Marx and
Gina Bari Kolata. xi + 205 pages. $17.00 (casebound), $7.50
(paperbound). AAAS members deduct 10% from retail price.

An authoritative
book that documents
where solar energy has
been and where it is going.

® order your copy of Solar Energy in
America, please send your name and
address to AAAS, Sales Department, 1515
Massachusetts Avenue, NW, Washington,
DC 20008. Remittance must accompany
all orders under $10.00. AAAS members
deduct 10% from retail price. Please allow
6-8 weeks for delivery.

a2
American
Association
for the

Advancement
of Science
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ULTRA COLD

Kelvinator Ultra Cold refrigeration units offer dependable
low temperature storage. Four models to choose from with many
great convenience features and temperature ranges down to a chilly
—90°C/—130°F.

The Ultra Cold Series 100 upright cabinets are available in
two models with temperature ranges down to —85°C/—120°F,
Both models feature 12 cu. ft./340 Liter capacity, automatic alarm
system with rechargeable battery and dual wheel casters for mobil-
ity. The interior of the Series 100 cabinet contains five adjustable
shelves, six gasketed inner doors and a 5cm/2” ID access porthole.

The Ultra Cold Series 500 chest type cabinets are availablein
two models with temperature ranges down to —90°C/130°F. Both
models feature deluxe temperature control dial, automatic alarm
system with rechargeable battery and convenient center hinged lid
for easy access from both sides of unit. The low profile of the Series
500 cabinet, only 87cm/34", makes for easy loading and unloading
of contents.

11 APRIL 1980

All Kelvinator Ultra Cold cabinets, both Series 100 and 500,
are backed by our exclusive Five Year Compressor Warranty and
Cabinet Exchange Program.* '

When your refrigeration needs call for ultra-low temperature
storage, remember Kelvinator . . . The leader in low temperature
storage. '

*Details of the Kelvinator Five Year Compressor Warranty and Cabinet
Exchange Program are available by contacting Kelvinator Commercial
Products, Manitowoc, Wisconsin.

Kelinator:

Kelvinator Commerclal Products

621 Quay Street

Manitowoc, Wisconsin 54220
TWX-910-260-3507 Phone 1-800-558-7627

w@ﬂ A Division of White Consolidated Industries, Inc.
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| Infroducing Sterifil®-D, a superior
disposable filter unit from the experts
in sterile filtration. Sterifil-D brings a
new level of confidence and a major
advance in convenience to sterile ®
BETTER filtration of fissue culture media; MILLIPORE

microbiological media and other

biological fluids. The unit is fully Q. C.
tested for cyto-toxicity and comes
e s presterilized and preassembled,

. - % ready forimmediate use. Check
. e - these important design features,
B =\ M then write or call Millipore for com-

plete product information: Millipore,
Bedford, MA 01730, 617-275-9200,
800-225-1380 (in Canada 800-
268-4881).
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MMUNOLOGICAL
% VIROLOGICAL
EAGENTS

AVE TITER VARIABILITY AND LOW
VIDITY COST YOU MONEY?

Our research quality immunological reagents
eature very high antibody levels and less than 10% titer
ariability lot to lot. Though the specificity, avidity and ex-
ellent purity of our products is considered to be among the
best in the U.S. and Europe, our cost on an antibody pro-
ein basis is one of the most reasonable.

Our complete line of products include:

® EIA reagents and antigens
® Nephelometric antisera
® Monospecific immunoglobulins to human proteins
@ Alkaline phosphatase and peroxidase conjugated
anti-immunoglobulins
® Complement-fixation Viral Antigens and Control
Sera
® Hemagglutinating Antigens and Control Sera
@® Chain specific immunoglobulins to human and
animal proteins
Our constantly expanding selection of virological
And immunological materials is fully described in our new
atalog. Send for yours today.

%

MIC

EDICAL TECHNOLOGY CORPORATION

31 Di Carolis Court
dackensack, NJ 07602

201/488-4628
toll free 800/631-1692

Visit us at ASM Booth 1017-1018
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ANTE HUMAN

Unitron’s
Polarizer

Certain types of transparent speci-
mens have structural detail only
visible when viewed by polar-
ized light. For these applications,
the Unitron MPS-3 has all the
necessary features of a true
polarizing microscope . . .
Bertrand lens for observing
interference figures, analyzer
and polarizer, compensators,
strain-free objectives, and
more. Ask for free literature
describing Unitron’s MPS-3
polarizing microscope. Or ask
us to arrange a no-obligation
demonstration by a nearby
deadler.

Unitron Instruments, Inc.
175 Express Street
Plainview, N.Y. 11803
Tel. (516) 364-8046.

UNlmm EXCELLENCE BY DESIGN

Subsidiary of Ehrenreich Photo-Optical Industries, Inc
““Visit us at FASEB Booth #H-20 and #H-21.”
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PPPA2'p5'A2'p5’'A
2'-5' OLIGOADENYLATE

P-L Biochemicals successfully produces this
new inhibitor of protein synthesis involved
in interferon action.

2110 pppA2’p5'A2'p5'A

Protein synthesis inhibitor

Trimer 5 -triphosphate

1 unit  $45.00 5 units $180.00
2116 A2'p5’'A2'p5’'A

Trimer “Core”

5 units  $40.00 5x5 units  $160.00
2112 pA2'p5’A2'p5'A

Trimer 5’-phosphate

2 units  $40.00 5 units $80.00
2114 A2'p5'A2'p5’A2'p5’'A

Tetramer “Core”

5 units $40.00 5x5 units  $160.00
2120 pA2'p5'A2'p5’A2'p5’A

Tetramer 5 -phosphate

2 units  $50.00 5 units  $100.00
2118 A2'p5’'A

Dimer “Core”

5 units $25.00 5x5 units $100.00

One unit is that quantity of material which has an absorbance of 1.0 at 260 nm
when dissolved in 1 ml phosphate buffer pH 7.0 and measured in 1 cm cuvette.
One unit is approximately 28 nanomoles or 36 micrograms of trimer.

ALL IN STOCK FOR IMMEDIATE DELIVERY
excellence in biochemistry

§ PLbiochemicails,inc.

1037 \NEST MCKINLEY AVENUE. MILWAUKEE, \NIS. 53205
® Call 414/347-7442 TWX 910-262-1111
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In explosion-safe
equipment ‘good enough’
is not good enough.

Our explosion-safe* freezers and refrigerators provide
ideal storage for materials that produce flammable vapors.

Shelving, for example, is made of non-sparking stainless
steel, so there's no metal-to-metal contact in the
chambers. In addition, there are no interior
switching components or electrical wiring.

But, most important, they are manufactured to
be explosion-safe according to accepted industry
standards — not merely given a face-lift along the
assembly line. Because in products as critical as
these, "good enough” is simply not good enough.

We have freezers (—18°C) and refrigerators (4°C) in 20
and 46 cu. ft. sizes, as well as a 6 cu. ft. under-the-counter
refrigerator. For a copy of our complete catalog, call or write:

*Designed for use in hazard-free environments — not externally explosion-proof.

puffer-hubbard

1100 Memorial Drive
TWX: 810-666-2103

Scientific Equipment Division ~ Rheem Manufacturing Company
West Columbia, South Carolina 29169 Telephone: 803/796-1700
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Our compact MM-33
micromanipulator
drives by hund or
motorized
‘joy stick’

Ideal for working at magnifications
up to 250X, the MM-33 provides coarse
movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.
All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.

Also available in a motorized version
(MM-33M), with ‘Joy Stick’ remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,

N.Y. 11590.
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As coauthor with Cooper of the lead
workers mortality study that was the
subject of the letter by Kang et al., I
should like the opportunity to reply. I
will confine myself to the specific statisti-
cal issues raised by Kang et al.

Kang and his colleagues allege that an
incorrect formula for the standard error
of the SMR was used and that an incor-
rect z value was used for the 1 percent
level of significance. In fact, these were
both typographical errors. The square
root sign that was missing in our report
was in fact used in the actual tests. A
missing line of type in the part of the text
referring to z values created the er-
roneous impression as to which critical
values were used. The text (but not the
calculations) is indeed in error. Inci-
dentally, the description by Kang et al.
of my use of the ‘‘technique developed
by Chin Long Chiang’ is incorrect. |
used Chiang’s work to satisfy myself that
the SMR did not follow the Poisson dis-
tribution and that the Poisson assump-
tion was probably conservative. The re-
sponsibility for the choice of test was
mine alone.

The important issue raised by Kang
and his colleagues is that of whether a
one-sided or a two-sided test should
have been used. Concluding that a one-
sided test should have been used, the re-
mainder of the letter contains references
to “‘apparent errors,”’ ‘‘the need for use
of appropriate . . . statistical analyses,”’
and so forth. Yet one of the authors of
the letter—Infante—appears. to use two-
sided tests in other studies of a similar
nature (/). Since Infante et al. (I) do not
adhere to the IRLG guidelines, it is im-
possible to tell what test was used. It is
easy, however, to verify that the one-
sided test Kang ef al. use in their reanal-
ysis of our data was not used in (/). In
addition, the use of two-sided tests is
more generally accepted than Kang et al.
suggest. In a copy of a journal issue enti-
tled ‘‘Occupational carcinogenesis’’ (2),
1 found four articles (3) by NIOSH au-
thors (nine persons in all) in which two-
sided tests had been used. My own view
is that significantly low SMR’s may have
much to tell us. For example, in the case
of cancer mortality, in which the healthy
worker effect is not strong, a significant-
ly high SMR for one site combined with a
significantly low SMR for a second site
invites suspicion that there may be some
consistent errors in cause of death certi-
fication. Other causes of death can be in-
terpreted as socioeconomic indices, and
low values may be informative about se-
lection bias in the study population. My
views on this matter appear to be shared
by a substantial body of experienced in-
vestigators at NIOSH.

The next issue in the letter by Kang et



al. concerns whether the appropriate
two-sided test is a critical ratio or a-con-
fidence interval. There will be some mar-
ginal cases in which an excess SMR will
be statistically significant by the first test
but not by the second. I nevertheless
prefer the confidence interval. This
avoids the logical contradiction, with the
critical ratio, of sometimes finding an
SMR significantly greater than 100 but
with a confidence interval that includes
100. An additional consideration not ad-
dressed by Kang et al. is that the formula
for the standard error of the SMR is, in
any case, an approximation. The argu-
ment then comes down to whether one
approximation is better than another. In
view of the fact that all significance state-
ments in a cohort study of this kind are
plagued by the multiple comparison
problem, any reasonable investigator
must regard significance levels, however
they are determined, as nominal figures
only. :

The final reference by Kang et al. to
the Epidemiology Work Group of the
IRLG puzzles me. The implication is
that this work group has laid out. pre-
scriptions for proper study design and
analysis. In fact, the IRLG guidelines
confine themselves to prescriptions for
disclosure. That document specifies

what constitutes good practice in dis- |

closing the details of a study design and
analysis and is very wisely silent about
prescribing study designs. Although the
study by Cooper and me antedated by 5
years the promulgation of the IRLG
document, we appear to have provided
enough detail about what we did to give
Kang and his colleagues the basis for a
critique.

WiLLiaM R. GAFFEY
Monsanto Company,
800 North Lindbergh Boulevard,
St. Louis, Missouri 63166
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Is Evacuation the Best Policy?

If a serious nuclear reactor accident
were to occur, those charged with the
health and safety of the public would
have to decide whether or not to order an
evacuation. Various factors should influ-
ence their decision, including the risk of
additional deaths due to traffic accidents
and heart attacks, psychological stress
on the entire population, and, most im-
portant, possible increase in radiation

Fraction collectors
from LKB span a range
of capability and cost—
every one provides
LKB reliability

LA L Jalal L 1 B4

& L

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

Circle No. 151 on Readers’ Service Card

83A-316

131



Fisher gets nght

A major breakthrough in titration technology has been
engineered by Fisher's development laboratories. You
can now perform automatic determinations of
equivalence points with unprecedented speed and
accuracy. Our patented system sharpens and simplifies
routine titrations. And it is succeeding daily with
problem titrations that have resisted all
previous attempts.

Key to our new system is

Evsv

dE ysv
av

dE/dV (Volume-Based Derivative, mV/mi)

E (Electrode Output, mV)

V (Titrant Volume, mi)

the detection of true equivalence
through the use of %€ (the
derivative of electrode output
with respect to titrant volume).
This unique derivative is not
time-dependent — a fact that
enables a further advantage.
We can provide automatic
optimal control of titrant
delivery rate without affecting
results. You get best accuracy
in minimal time.

Our endpoint-seeking titrators pick out each equi-
valence point on the titration curve. You get reproducible

recordings to corroborate

the printed peak values. mﬁTNUMBER 1

The curves reflect only the RANT UOL. ML €.39

sample’s titration chenYoistry. CONC. MEQ 16965

Regardless of changes in | rr7ranr voL, M. 14.48

delivery rate. CONC. MER 1.578
Another benefit is that

nonaqueous samples are handled as efficiently as

to the point.

aqueous, since our equivalence detection system is
immune to drift in the zero potential of the electrode.

Our new titrators are the result of 40 years of
engineering experience in this field. They are priced
considerably below competitive assemblies that give
you far less. Design and manufacture by Fisher means
you get the extra advantage of immediate help when
it's needed: equipment,
technical advice, supplies,
service. As close as your
Fisher branch.

Choose as much automation,
or as modest a start, as you
need. Adding on is easy, and
economical, as your needs
grow.

Because our systems are
modular, we are able to provide
just those components that
your titrations require.
Titrimeter® 1l systems for

single samples. Titralyzer® |
systems with multiple sample handlers that take up to
32 beakers. Models for variable and/or fixed endpoints.
Quick-changeover burets. Sample preconditioners.
Printers. Programmable calculators. Recorders.
Equipment for doing Kjeldahls (using ASTM E258),
Karl Fischers, pH stat work, colorimetric titrations,
chlorine determinations.

Our informative brochure is brimming with ways to

lighten your titration work load and improve your
results. Ask for your copy.

Fisher Scientific Company
711 Forbes Avenue
Pittsburgh, Pennsylvania 15219
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BUCHLER GENERATION IL INSTRUMENTS

Insures your work investment-
New LC-100 Fraction Collector.

Buchler designed the new LC-
100 to the highest standards of
reliability to protect the time and
effort involved in your collection
runs. From the precision transport
mechanism to the battery powered
back-up memory circuitry — the
LC-100 will insure your work by
accurately, consistently collecting
the required fractions. It'll do it
time after time for years because
it was built for the job.

The LC-100 also offers standard
features like automatic shut off,
time and drop collection modes

and a flow interrupter valve. Plus,
the versatile LC-100 can handle
either 12 to 18mm test tubes or 20
to 28mm tubes or vials—all on a
convenient lift-off tray that speeds
transporting.

The LC-100 is the centerpiece
of a complete Buchler system
for chromatography — our latest
peristaltic pump, column monitor,
recorder and a new, leak-proof
column with variable length from
5 to 95 cm.

For information on the LC-100
and the entire line of Buchler

Buchler LC 100

Automatic Fraction Colle

equipment for chromatography,

contact your local dealer or call.

Tools to say thanks. — Get this handy
metric hex
wrench set when
you receive a
demonstration of
the LC-100. Con-
tact Buchler or
your participating
lab dealer for
details.

bi Buchler

1327 SIXTEENTH STRE TFHFJT\” N.J
N.J. (201) 224-3333 N\l 212) 563-7844

rvice Card
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SCIENCE

Energy Policies of the United States and U.S.S.R.

The prestige of the United States has declined sharply during the past few
years. In some circles these losses have been attributed to inept day-to-day
conduct of foreign affairs. But there are other, more enduring factors behind
the deterioration that have received little media or political attention. One
factor is a decade-long, self-centered energy policy that has ignored legiti-
mate needs and interests of the rest of the world. Another factor is abdica-
tion of world leadership with respect to nuclear energy. '

During the 1970’s the United States massively increased its imports of oil,
and this was a major cause of a tenfold increase in world oil prices. In 1972
imports of oil and its products were 4.5 million barrels per day; in 1973,
6.2;1in 1977, 8.8; and in 1979, 8.1. In contrast, the Soviet Union did not com-
pete for oil but instead became a supplier of energy to Western Europe.

Energy has become crucial in diplomacy and national well-being. We
have become aware that we are vulnerable to a partial interruption of oil
imports. For us imported oil represents only 19 percent of total energy con-
sumption. Many other countries are far more dependent on energy imports.
In 1976 the total energy dependence of France was 78 percent; West Germa-
ny, 54 percent; Italy, 81 percent; and Japan, 86 percent. In large measure
their dependence rests on imports of oil from the Middle East. When
other countries adopt policies toward the U.S.S.R. and Arab countries
that are different from those of the United States, one should not be
surprised.

Oil is not the only energy import of Western Europe. Two years ago,
while in Austria, I visited an impressive energy installation not far from the
Czechoslovak border. The facility is the control center for the major pipe-
line that transports natural gas from the Soviet Union to Western Europe.
Natural gas is dispatched to Austria, Switzerland, northern Italy, southern
Germany, and southern France. Some gas is stored underground in Austria,
but if the Russians stopped the flow of gas at the beginning of a heating
season, many homes would be without heat.

In an effort to lessen dependence on oil, some of the countries of Western
Europe—notably France—have begun to replace oil by coal. France has
little coal, and what it has is expensive to mine. So coal must be imported. A
major source of this coal is Poland.

Efforts of the Carter Administration designed to curb nuclear prolifera-
tion, while having a desirable goal, have been counterproductive. For many
years the United States was practically the sole supplier of partially sepa-
rated uranium for use as fuel in nuclear reactors. But in 1977 the Adminis-
tration attempted to enforce regulations that other countries found onerous.
Austria, Belgium, Finland, France, Italy, Spain, Sweden, and West Germa-
ny have obtained or are obtaining all or part of their separated uranium
from the Russians.

Understandably, the French do not enjoy being vulnerable to sudden
changes in policy of others and they have urgently sought to lessen their
energy dependence. They have programs for conservation and solar energy,
but have concluded that they must rapidly expand their use of nuclear ener-
gy. They have progressed far with a total nuclear program that includes a
major isotope separation plant, many light-water power reactors, successful
breeder reactors, successful commercial fuel reprocessing, and radioactive
waste disposal. The isotope plant, which is already partially on stream, will
have a capacity equal to that of our Oak Ridge facility. In the breeder reac-
tor program (see this issue) the French have had several years of successful
operating experience and are world leaders.

The United States has lost leadership in nuclear energy and much
of its ability to influence the nuclear energy policies of others. We have
opened the door wide for an enhancement of Russian influence. in Europe.
Simultaneously, our drain on world oil has caused severe financial problems
for us and even greater ones for the rest of the world. It is time-that we
considered where such a performance is taking us.—PHILIP H. ABELSON



ONE OF THE GREAT
MISCALCULATIONS
IN 1BM HISTORY.

In the early 1950%, we took a hard look at
b the future for business computer systems.
Our best estimate, at the time, was a poten-
 tial of 50 new customers.
L. But in a relatively short time, we'd built and
nstalled 75 systems.
And by the time the dust had settled, we'd
sold 1500 of them.
It’s hard to believe that a forecast could
have been so wide of the mark.
But then, as now, this industry continues
to surprise nearly everyone.

Who would have dreamed, back in the ’50s, that in less than 30 years
this would be an industry that has installed more than 500,000 computer
systems in the U.S. alone. N\

Who could have guessed §g@87that a business started by a few dozen
scientists, inventors, and engineers ®ewould become a multibillion dollar
industry employing more than three-@\quarters of a million people here in
the United States.

For the past 30 years computer technology has been exploding, and even
today demand continues to exceed € most optimistic forecasts.

There is one forecast, howeyér, we feel confident in making.

As long as we can keep driving the cost of using a computer down, this
looks like an industry with nowhere to go but up.s==='
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