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Introducing total confidence in liquid scintillation counting.

Beckman continues to lead the quality of your results. The LS9800 Series also features
way in advanced liquid scintillation The LS9800 Series is self-diagnos- floppy discs with a wide selection of
technology. Introducing the revolu- tic. The instrument automatically data reduction programs and spectrum
tionary new informs you of both analysis. And there’s also Command
LS9800 Series, electronic and opera- Tower programming, which allows
including our tional errors. flexibility for multi-user capability.
LS6800, LS7800, In sample handling, Finally, there’s modularity, which
LS8800 and the two major problems allows you to upgrade your entire
L.S9800. are phase separation system. It can even be done right in

Our new and chemiluminescence. your lab.

LS instruments Our Two-Phase Monitor Accuracy of results and instru-

are the first to alerts you to phase sep- ments that are the easiest to use.

be able to alert aration problems and the It’s all just another example

you to both Random Coincidence of innovative technology from

instrument and | Monitor Beckman. The

sample handling indicates - L.S9800 Series

problems. This provides you with the level of chemilumi- —the choice of

total confidence in the accuracy and nescence present in the the '80’s.
sample. For more

There are even information,

more features. The contact your

CRT/Marquee local Beckman
brings you ease of s R representative.
programming and Call (800)
displays sample counting data. 854-3767 or write: Scientific Instru-
Our models with the CRT pro- ments Division, Beckman Instruments,
vide displaying of spectra, . Inc.,Campus Drive at Jamboree Blvd.,
quench curves and histograms. P.O. Box C-19600, Irvine, CA 92713.

BECKMAN
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Gilson
Respirometers

GILSON

INTERNATIONAL

Gilson constant-pressure volume-compensated
differential respirometers allow
completion of an experiment in the
time formerly required
for set-up.

For manometric respirometry
studies —plant tissue, animal
tissue, and micro-organism oxygen
uptake; mitochondria activity;
photosynthesis, enzyme activity,
and B.O.D.

Digital readout in microliters

A calibrated micrometer returns the mano-
meter fluid to its balanced position by move-
ment of a piston in the enclosed volume. This
obviates the need for calibration of glassware
and simplifies calculations.

Experiments under air:

Standard models connect the active flask and
reference chamber to stationary volumometers
by means of capillary Tygon® * tubing. (Not
applicable for use with gases which pass
through Tygon.)

Experiments under 100% Oxygen, Nitrogen,
Hydrogen, CO,, etc.:

All-glass differential manometers with a
reference chamber for each active flask to
eliminate gas penetration.

Table-top, refrigerated, and photosynthesis
models available.

*Tygon is the registered trademark of the U.S. Stoneware Company. i
For more information, contact the Gilson factory “
or your local Gilson representative.

Model
IGRP-14
Gilson Medical Electronics, Inc.

Box 27, 3000 W. Beltline ® Middleton, WI 53562 USA * Tel: 608/836-1551
Cable: GILMED MIDDLETONWIS * Telex: 26-5478 Gilson
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half of central axial support, of Riftia
pachyptila Jones (dorsal to right). Each
tentacle contains paired blood vessels
with connecting intraepidermal capil-
lary loops throughout their length. Up
to 335 pairs of lamellae comprise the
plume that protrudes from the vesti-
mentiferan worm’s tube and forms an
efficient exchange organ (Mallory’s
Triple Stain; X 8.6). See page 333. [M.
L. Jones, National Museum of Natural
History, Smithsonian  Institution,
Washington, D.C.]



Reddy Chirra improves his vision
with an Apple.

Reddy is an optical engineer who'
used to working for big companies and using
big mainframes.

But when he started his own consulting
business, he soon learned how costly main-
frame time can be. So he bought himselfa
48K Applell Personal Computer.

And, like thousands of other engineers




and scientists, quickly learned the pleasures
of cutting down on shared time g and hav-
ing his own tamper-proof data 5 "

His Apple can handle o _ N
formulas with up to 80 vari- [ —
ables and test parameters on
250 different optical glasses.

He can even use BASIC, -
FORTRAN, Pascal and Assembly languages.

And Apple s HI-RES graphics come in
handy for design.

Reddylooked at other microcomputers,
but chose Apple for its in-depth documenta-
tion, reliability and expandability.

You can get up to 64K RAM in an
Apple I1.Up to128K RAM in our newApplelll.
And there’s a whole family of compatible
peripherals,including an IEEE-488 bus for
laboratory instrument control.

Visit your authorized Apple dealer to
find out how far an Apple can go with
scientific/technical applications.

It'll change the way y(;u see things.

The personal computer. (&

For the dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.

For information circle reader service number 98
For special OEM information circle reader service number 99




This symbol
means faster
measurement
system
development. . .

The familiar HP-IB (Hewlett-Packard Interface Bus)
symbol is HP’s way of identifying instruments and com-
puters that conform to the IEEE-488 standard. But it
means much more than just bus architecture and
system compatibility. The HP-IB symbol also stands for
the documentation and support that helps you get

a measurement system operational in weeks instead

of months.

Five reasons why you’ll save time and effort.

Choose HP when you need a measurement system
and you get these advan- § -
tages: 1) All devices and all
documentation come from
a single source which
means consistency in
design and documentation.
2) Every member of the
HP-IB family of instruments
and computers — over 140
in all — is designed for
and tested to rigid HP-IB standards of compatibility.

3) Just as important, every HP-IB device comes with
complete and comprehensive documentation that’s
easy to follow and consistent in its approach to
implementation. You'll receive service manuals and
operating manuals that typically include a guide to the
implementation of computer based systems. 4) You

272

can choose from more than 100 HP application notes.
Many of these will teach you how to accomplish
specific measurements in conjunction with the con-
trolling computer. Software examples are included in a
number of these to help you get to a solution even
faster. In fact, one of these examples may be just what
you need for your exact application. And many HP
application notes list the results of performance tests to
help you verify proper system operation. 5) HP also
offers training, system engineering support and on-site
service . . . assistance from start to finish. But these
aren’t the only reasons HP is the logical choice for
measurement system development.

Over ten years of experience to call on.

When you design and build a measurement system,
you can have the confidence of working with the com-
pany that was there when the need for a standard was
realized. HP invented the 3-wire handshake technique
and ever since then we've been designing and building
HP-IB compatible components. By choosing an HP
instrument or computer, you get the benefit of over 10
years experience in interface bus architecture, and how
it can best be implemented.

Choose from a wide variety of computers.

With more than 140 different HP-IB instruments and
computers to choose from, you can configure the
measurement system that'’s just right for your application.
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For your computing controller, you can choose from
among the seven members of HP's powerful, flexible
1000 series family. Or you can select one of five
friendly and flexible desktop computers. All HP com-
puters have powerful, high-level languages that make it
easy for you to write application programs.

Sticking with you.

HP offers all “Designed for Systems” devices with
post-warranty support you can count on. You can con-
tinue this beyond the normal warranty period with an
HP Maintenance Agreement. That means you’ll enjoy
yearly fixed cost, regularly scheduled preventive
maintenance, priority response, and even more.

Meet the HP-IB family.
To find out how HP-IB compatible [ ——
instruments and controllers can speed L m'ﬁ':"m"::‘g et
you to a faster system solution, send A
for our free brochure, “Do your
own system design in weeks, in-
stead of months.” Just write:
Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, CA 94304. Or
call the HP regional office nearest
you:; East (201) 265-5000, West
(213) 970-7500, Midwest (312)

Canada (416) 678-9430.

because it stands
for system
documentation and
support on more
than 140 HP-IB
instruments and
computers.

IDESIGNED FOFII

SYSTEMS

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

W

HEWLETT
PACKARD
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A new generation of microscopes with
advanced optical engineering and ergonometric design:

Olympus BH-2 System Series.

This could well be a most significant
contribution to the science of micros-
copy and photomicrography.

The Olympus BH-2.

Fulfillment of operational, illumi-
nation and brightness control goals.

Unsurpassed totally new LB optics
provide vastly superior image quality.

New operational superiority
improves viewing comfort and offers
a natural eyepoint position.

Low position focusing and stage
movement knobs provide natural

hand positioning.

Improved Koehler illumination
is developed for ultra-low magnifi-
cations (1x to 4x); and standard
magnifications (2x to 100x).

Add precision L.E.D. brightness
controls and a host of accessories
(phase contrast, Nomarski interfer-
ence contrast, Hoffman modulation
contrast, reflected and transmitted
light fluorescence, polarized light
and more) and you have today’s
state-of-the-art development

Circle No. 44 on Readers Service Card

inviting your examination.

Contact the Olympus Authorized
Dealer listed in your Yellow Pages,
or Precision Instrument Division,
Olympus Corporation of America,
4 Nevada Drive, New Hyde Park,
NY 11042.

In Canada, W. Carsen Co., Ltd., Ontario

OLYMPUS

The Science Company




Teamwork.

_ The LKB 2112 RediRac® Fraction Collector and 2132 MicroPerpex®
Peristaltic Pump give you better control,better performance and bigger savings.

An Automatic Advantage

Individually, LKB chromatography instruments provide outstanding accu-

racy, performance and reliability.

Together, they form integrated systems that are unequalled in their ease of
use and dependability. Sophisticated circuitry allows the 2112 RediRac" and 2132
MicroPerpex® Pump to “talk” to each other—adding an unprecedented degree of
control, operational choices and convenience. This unique, low cost combination
of fraction collector and pump work as a single “intelligent” unit to enable you to
collect precise fraction volumes quickly, simply and less expensively.

2112 RediRac®
Fraction Collector

® Accurate—provides exact fraction
volumes regardless of flow rate or sur-
face tension changes

® Portable—weighs just 7% pounds—

" occupies less than 1 square foot on

bench or in cold room

® Versatile—interchangeable cas-
settes allow collection in various size

2132 MicroPerpex®
Peristaltic Pump

® Convenient—simple one step cali-
bration with continuous display of
flow rate—change flow rate at the
push of a button

® Precise—quartz controlled circuit
ensures uniform motor speed, guar-
antees accuracy

® High reproducibility—new roller

design gives constant flow rates,
assures minimal pulsation

® Broadly applicable—one or two
channels with flow rates continuously
variable from 0.5 to 500 ml/hour per
channel

® Intelligent—can "talk” to other
instrumentation which permits exter-
nal control

test tubes or scintillation vials

® Easy to use—takes just seconds to
program

® Flexible—designed for use in bio-
chemistry, RIA, immunology, teaching
and other routine applications

See them together

Ask your LKB representative for more information on LKB com-
plete chromatography systems. See how they work even better
together.

The 1776 Special Offer

Combine the 2112 RediRac* Fraction Collector with the 2132

MicroPerpex * Peristaltic Pump and you immediately add a new

dimension to fractionation—for just $1776. Hurry. Offer good
; only through August 31,1981.

. LKB Instruments, Inc.—[

12221 Parklawn Drive ’

Rockville, MD 20852
$-7/17/81

|

l

l Yes, I want better control and

I performance for $1776.

I [[] Please have a salesman arrange a
| demonstration.

| Please send me separate information on:
| O Fraction Collectors

| [ Pumps [] UV Monitor [] Columns
I [] Column Packings [] Recorders

I [] Other LKB Chromatography Systems
| [] The New LKB Consumables Catalog
|

|

|

|

|

Name
Title
Department

Institution

Address

City.
I Telephone ()

S e SRR R e LR o
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Introducing the Science Centennial Review, the ninth volume
in the Science Compendia Series, exploring scientific and
technological progress during the last 100 years, the future for
new technologies, developments in research, and the interac-
tion of science with society.

Edited by Philip H. Abelson and Ruth Kulstad

Among the contributing authors are:

Philip H. Abelson, Science

Kenneth E. Boulding, Past President, AAAS

D. Allan Bromley, Yale University

William D. Carey, Executive Director, AAAS

P. Thomas Carrol, University of Pennsylvania

Edward E. David, Jr., Exxon Corporation

Bernard D. Davis, Harvard University

Charles L. Drake, Dartmouth College

Wolf Hifele, International Institute for Applied Systems
Analysis

Franz J. Ingelfinger, The New England Journal of Medicine

Robert M. Joyce, L.E. duPont de Nemours (retired)

Daniel ]. Kevles, California Institute of Technology

Sally G. Kohlstedt, Syracuse University

Saunders Mac Lane, University of Chicago

W. Parker Mauldin, The Rockefeller Foundation

Hugh J. Miser, International Institute for Applied Systems
Analysis

Frederick Mosteller, Harvard University

Anthony G. Oettinger, Harvard University

Roger Revelle, University of California, San Diego

Kenneth C. Rogers, Stevens Institute of Technology

Vera C. Rubin, Carnegie Institution of Washington

Herbert A. Simon, Carnegie-Mellon University

Michael M. Sokal, Worcester Polytechnic Institute

Jeffrey L. Sturchio, University of Pennsylvania

John Walsh, Science

George W. Wetherill, Carnegie Institution of Washington

Gilbert E White, University of Colorado, Boulder

Dael Wolfle, University of Washington, Seattle

Sterling Wortman, The Rockefeller Foundation
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192 pp. 1980 lllus.

ISBN: 0-87168-305-9 (cloth) $14.00
ISBN: 0-87168-250-8 (paper) $6.00

All orders under $10 must be prepaid. Send orders to
AAAS, 1515 Massachusetts Ave., NW, Washington, DC 20005

SCIENCE, VOL. 213







The Albedo Effect

Mathematical models of the atmosphere are the chief scientific tools for
predicting long-term climate and identifying possible climatic changes that

may resull from man’s activities. Recent advances at the General Motors
Research Laboratories have revealed new information about the contribution of
airborne particles to the delicate thermal balance of the earth’s atmosphere.

Particle/Albedo Influence
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Surface Albedo

Regions of heating and cooling determined by
particle characteristics and surface albedo.

Radiation scattering exhibited by a layer of
particles. The inset shows the distribution of
scattering by a single particle of mean size.

DEVOID of its atmosphere,
the bare earth would
reach an average temperature of
only —1°C. Atmospheric interac-
tion with solar and terrestrial radi-
ation raises the average surface
temperature to fifteen degrees Cel-
sius, making life as we know it
possible. Small fluctuations in
overall temperature can have large-
scale effects. It is believed that a
drop of a few degrees Celsius last-
ing for a period as short as four
years could trigger an ice age. Fun-
damental studies conducted at the
General Motors Research Labora-
tories explore the effect of various
atmospheric factors, natural and
man-made, on the earth’s thermal
balance.

New knowledge of the
influence of airborne particles on
the earth’s thermal balance has

AR

Incident Ra diation

3
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been revealed by investigations
carried out by Dr. Ruth Reck.
Dr. Reck’s work at General Motors
integrated for the first time the
complex factor of particles into
radiative-convective atmospheric
models. Her findings help deter-
mine under what conditions par-
ticles have a cooling influence, and
under what conditions they have a
heating influence.

Airborne particles have
many sources: volcanic issue,
wind-raised dust and sea salt, ash,
soot, direct and indirect products of
combustion and industrial process-
ing, the products of the decay of
plant and animal life, the liquid
droplets and ice crystals that make
up clouds. Particles alter the radia-
tion flow in the atmosphere by the
processes of scattering and absorp-
tion. Particles differ by size and
composition, factors which deter-
mine optical properties.

Prior to Dr. Reck’s work,
models for calculating the vertical
temperature profile included layers
of clouds and the significant
gases—0s, Oy, H,O and CO,—but
neglected the particle factor. To
establish the thermal effect of par-
ticles, later models assumed a uni-
form vertical temperature change.

Dr. Reck’s contribution was
to add the particle factor to a one-
dimensional model developed at
the Geophysical Fluid Dynamics
Laboratory at Princeton Univer-
sity. This model divides the atmo-
sphere into nine layers. An initial
temperature distribution is as-
sumed, and the model is used to
compute the net radiative energy
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flow into or out of each layer, A
particle population is input for each
layer. Calculated radiation imbal-
ances result in a temperature
change for each layer within the
model, subject to the condition that
change in temperature with alti-
tude not exceed the adiabatic lapse
rate. The new temperatures are
used to compute a new radiation
balance. This process is repeated
until there are no further changes
In temperature.

The particles of interest,
known as Mie-scattering aerosols,
are comparable in size to the wave-
length of the incident radiation. Dr.
Reck models the interaction of
these particles with the radiation
field in terms of two parameters:
the single scattering albedo of the
particle, which describes backscat-
ter, and an anisotropic scattering
factor, which measures the degree
of forward scatter. From these two
quantities and the size distribution
and abundance of the particles, the
transmission, absorption and back-
scatter of each layer in the model
can be calculated.

DR. RECK discovered that
whether particles have a
heating or cooling influence de-
pends upon the surface albedo, or
reflective power, of the earth di-
rectly beneath them. Snow (0.6) is
more reflective than sand (0.3);
water 1S less reflective than either
(0.07). Her results indicate that
when surface albedo is small, the
net effect of particles is to “shield”
the earth from incoming solar radi-

ation, producing a cooling influ-
ence. When surface albedo is large,
a trapping effect prevails, in which
the portion of solar radiation that
reaches the earth’'s surface is
“trapped” between the surface and
the particles, producing a net heat-
ing influence. The competition be-
tween these two effects, shielding
and trapping, determines the over-
all thermal influence of particles.

Dr. Reck calculated that for
the latitudes between the equator
and 35°N, where average surface
albedo is low, the current back-
ground level of atmospheric par-
ticles decreases solar radiation
reaching the earth by ~1%, thus
producing a net cooling effect. Her
findings indicate that heating takes
place at latitudes north of 55°N,
where average surface albedo is
high. Calculations with the model
indicate a correlation between the
increase in particle abundance due
to volcanic activity in 1970 and a
subsequent ice build-up in 1971.

“Previous models did not ad-
equately take into account the role
played by particles in the earth’s
thermal balance,” says Dr. Reck.
“The geosystem is continually
changing. It is important for us to
understand the elements that affect
this evolution, so that we may know
how man'’s activities influence the
atmosphere.”

THE
WOMAN
BEHIND
THE
WORK

Dr. Ruth Reck 1s
a Staff Research
Scientist in the
Physics Depart-
ment at the /
General Motors Research
Laboratories.

Dr. Reck received her Ph.D

in physical chemistry from the Uni-

versity of Minnesota. Her thesis, on

the statistical mechanics of hetero-

geneous systems, concerned the
theory of diffusion-controlled
chemical reactions. Prior to joining
General Motors in 1965, she was a
Research Associate in the Applied
Mathematics Department of
Brown University.

In addition to global climate
studies, Dr. Reck has done research
at General Motors in solid state

physics and magnetic materials.

Over the last seven years, she has

participated in several interna-
tional exchange programs on cli-

mate-related subjects.

General Motors

People building transportation to serve people
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See things

youve never seen bejore.

~are simple to operate and yet
extremely versatile. b
~ Signals can be viewed live,
continuously compared to a
reference waveform or stored
for detailed examination.
Continuous, normal and pre-
trigger operation are offered as
standard and in all modes cursor
interactive time and voltage
coordinates can be displayed
concurrently with the signal.
Stored waveforms can be dis-
played or plotted in XY or YT
format, transferred to internal
disk memory for permanent
storage or output to other

al

~ expect from the industry leader,
Nicolet digital oscilloscopes are
~ extremely well proven with thou-
-sands in effective use throughout
~ the world. :
Find out how Nicolet can belp
you solve problems and see things
you've never seen before.
For more information, simply
circle the reader service card .
~ or call 608/271-3333. Or write:
‘Nicolet Instrument Corporation,
5225 Verona Road, Madison,
Wisconsin 53711.

~0963o0mu

Expansion of selected area in above photo,
Jfor detailed analysis.

NICOLET
INSTRUMENT
== CORPORATION

. ‘ = : OSCILLOSCOPE DIVISION
. ]  Sales and Service Offices Worldwide

Oscilloscopes
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DON’T JUST
SIT THERE
WORRYING...

PHONE TIAA (TOLL FREE)
FOR HELP, RIGHT AWAY!

Perhaps a new baby, or a big mortgage debt, or a
recent salary increase, or just plain double-digit inflation has
you worried that the life insurance coverage you presently
maintain for your family isn't enough to take care of them
the way you do. Whatever your concern, you can get help
by phoning the TIAA Life Insurance Advisory Center and
falking with an Insurance Counselor.

Every week hundreds of your colleagues in educao-
fion call these trained TIAA professionals to discuss such
qguestions as: .

Which kind of life insurance is best for me?

How much should | have besides group

coverage?

What would it cost?

There's no obligation of course; it's part of the service TIAA

provides fo the education and research communities.

It's a fact that most educators with a family to raise
and educate are seriously underinsured, and inflation isn't
helping. They need as much imrmediate family protection
as they can get for their money. That's why our counselors
frequently suggest low-cost TIAA Decreasing Term policies
when it's clear that a sizable chunk of new coverage is
essential. . ,

Just $167 a year* buys a $100,000 20-Year De-
creasing Term policy for a man aged 35 or a woman
aged 40!

This example is drawn from the following table illus-
trating yearly costs for different initial amounts of protection
on this plan:

TIAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES

$50,000 Policy $100,000 Policy $150,000 Policy
issued to a man aged 25 35 45 25 35 45 25 35 45
Issued to a woman dged 30 40 50 30 40 50 30 40 50
Annual Premium $93.50 $164.00 $373.50 $187 $328 $§747 $280.50 $492.00 $1,120.50
Yearly Cash Dividend 42.00 70.50 148.00 104 11 316 16600 25150 484,00
Yearly Net Cost* $51.50 $ 9350 $22550 $ 83 $167 54N $114.50 $5240.50$ 636.50

*Annual premium, less cash dividend payable at the end of policy year on current scale. Dividends cannot be
guaranteed or estimated for the future, but TIAA has paid dividends every year since its founding in 1918.

So you see, there’s no reason to worry, At costs like
these you can comfortably afford to give your family all the
protection they need.

For answers to your questions, dial TOLL FREE
800-223-1200 (In New York call collect 212-490-9000). If you
prefer fo receive information by mail, just fill out and send
the coupon at the right.

Eligibility for TIAA is extended only to employees of
colleges, universities, private schools, and certain other
nonprofit educational or scientific organizations, and to the
spouse of such an employee when more than half of the
combined earned income of husband and wife is from a
qualifying institution.

Established as a Nonprofit Service Organization
by the Carnegie Foundation
for the Advancement of Teaching
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Life Insurance Advisory Center $71781L

Teachers Insurance and Annuity Association
730 Third Avenue, New York, NY 10017

Please send me more information about low-cost TIAA life
insurance, including personal illustrations of policies for my
age as indicated below:

[J Decreasing Term  [] 5-Year Renewable Term

[ Whole Life

Please print

Name Title Date of Birth
Address

City State Zip

Nonprofit Educational or Scientific Employer {college, uni-
versity, private school, etc.)

If your spouse is ailso eligible according to rules at left,
please provide

spouse’s name and date of birth

281



From DNA
to KNA
and beyond

Nick Translation

Two exclusive systems for making
consistently high specific activity
probes using nick translation: dCTF,
[??P]- and ATTP, [°H]-. Both systems
include E. coli DNA Polymerase |
prepared in our laboratories to
ensure reproducibility. The DNase |,
dNTP mixtures, stop buffer, and
sterile deionized water are opti-
mized for compatibility and stability.

Systems sufficient for either 20 or
10 reactions contain the following:
dCTP, [«-*?P]-, or
dTTPF, [methyl, 1’, 2;-*H]-
DNase |
DNA Polymerase |
Control Plasmid DNA (pBR322)
Deoxynucleoside Triphosphate
Mixture
Nick Translation Buffer
Nick Translation Stop Buffer
Deionized Water

Each lot of systems is tested with
the control supercoil pBR322 plas-
mid DNA to ensure efficient incor-
poration of dCMP or dTMP into DNA,
and a copy of the curve is included
with your system,

Ordering information:

NEK -004 (dCTF, [a-3?P]) (20
reactions, tracer in ethanol)
NEK-004A (10 reactions,
tracer in ethanol)
NEK-004B (20 reactions,
tracer concentrated in
aqueous solution)
NEK-004C (10 reactions,
tracer concentrated in
aqueous solution)

NEK-005 (dTTP, [3H])
(20-reaction system)

Not for use in
‘humans or clinical
diagnosis.

These nine systems represent a major achievement in
support of DNA/RNA research. They offer pretested,
quality-assured sets of matched ingredients for ana-
lyzing genes and the products of their expression.

You could of course assemble the ingredients your-
self, but here’s what you'd likely be missing: Reliabil-
ity, reproducibility, and hours of time better spent

doing the research.

Call to discuss any questions you may have for our

technical staff.

3’ End Labeling

The system labels protruding (Hae II),
flush (Alu 1), and recessed (Hinf 1)
3' termini generated from pBR322
with 3'-dATP, [«a-%%P]- (cordycepin
5'-triphosphate) in a simplified pro-
tocol similar to the procedures of
Tu and Cohen.' The system utilizes
terminal transferase to add a single
3'-dAMP, [a-*?P]-molecule to the 3’
end of a DNA chain. The resulting
labeled DNA is suitable for se-
quencing by the Maxam and Gilbert?
technique used in our new DNA
Sequencing System (see next page).
The components include:

3'-dATP, [a-°?P]- (cordycepin

5'-triphosphate)

Terminal Deoxynucleotidyl

Transferase
Terminal Transferase Reaction
Buffer

Cobalt Chloride

Control Plasmid DNA Fragments

Deionized Water

Prior to shipment, all system com-
ponents are subjected to a com-
plete 3’ end labeling procedure. The
polyacrylamide gel used to separate
the fragments is autoradiographed
to assess labeling efficiency, and a
copy of the autoradiogram is
included with your system.

Ordering information:

NEK-009 (10-reaction system)
NEK-009A (5-reaction system)

"Tu, C.-P.D. and Cohen, S.N., Gene, 10:177, 1980

5 End Labeling

Adapted from procedures described
by Maxam and Gilbert? an efficient,
time-saving means of labeling
nucleic acid fragments preparatory
to DNA sequencing (see next col-
umn). The system includes ATF,
[y-*2P]- with polynucleotide Kinase
prepared in our own laboratories,
and a carefully balanced comple-
ment of buffers, enzymes, and
other reagents necessary for label-
ing the 5' termini of DNA fragments.

Systems sufficient for either 10 or 5
reactions contain the following:
ATP, [y-*P]-
Alkaline Phosphatase
Polynucleotide Kinase (purified to
homogeneity)
Phosphatase Buffer
Direct Phosphorylation Buffer
Exchange Phosphorylation Buffer
Hinf | Digest of Plasmid DNA,
pBR322 (control to check system)
Deionized Water

The system is tested the day before
shipment using the same lots of
components you will receive,
including fresh tracer. The resulting
autoradiogram is included with
your system.

Ordering information:
NEK-006 (10-reaction system)
NEK-006A (5 reaction system)




NEW
DNA Sequencing

This system follows the Maxam-
Gilbert procedure as published in
Methods in Enzymology and
includes the entire text of the arti-
cle.? It is suitable for sequencing
DNA labeled with our 3’ or 5' End
Labeling Systems and includes all
reagents necessary for the four
base specific cleavage reactions.
Sufficient material is provided for at
least fifty of each reaction.

The following components are
included:

Dimethyl Sulfate

Hydrazine

Piperidine

Piperidine Formate

Ferric Chloride

Sodium Hydroxide

Maxam-Gilbert Procedure Manual

Each new lot of components is
tested before shipment in a se-
quence analysis of a DNA fragment.
The purity of each component is
monitored using chromatographic
analysis and documented for
inclusion with the system.

Ordering information:
NEK-010

Maxam, A.M. and Gilbert, W., Methods in
Enzymology, 65 (1980)
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NEW
Transcription

This system provides all the compo-
nents necessary to perform eukary-
otic cell-free transcription. It
contains a cell-free extract derived
from Hela cells which catalyzes the
synthesis of mRNA precursors when
provided with an exogenous DNA
containing a promoter for recogni-
tion by the polymerase. This RNA
polymerase Il dependent reaction is
highly sensitive to the presence of
a-amanitin. The whole cell extract is
prepared as described by Manley
and coworkers.?

The system also includes UTP,
[a-*2P]- for labeling specific mRNA
precursors. A control DNA template,
the cloned Bal I-E restriction frag-
ment of Adenovirus-2, has been
used to optimize the system and is
included with it. This control should
be used by the investigator to deter-
mine proper functioning of the
system.

Components sufficient for perform-
ing 50 assays (25ul reaction vol-
ume) are listed below:

UTPF, [a-%3P]-

HeLa Cell Extract

Control DNA Template

Transcription Cocktail

Deionized Water

Ordering information:
NEK-014 (50-reaction system)

3Manley, J.L., Fire, A., Cano, A., Sharp, F.A., and
Gefter, M.L., PNAS (U.S.A.), 77: 3855 (1980)

Translation
Now Proline [°H]

NEN's in vitro protein translation
systems have made cell-free transla-
tions of eukaryotic mRNAs exception-
ally reliable and reproducible. These
systems are offered with either
Methionine, L-[**S]- or Leucine,
L-[*H]- or Proline, L-[*H]- labeled
tracers. All three utilize an extract of
rabbit reticulocyte lysate that has been
treated with micrococcal nuclease

to remove endogenous mRNA. The
lysate is prepared under strictly con-
trolled conditions to ensure retention
of high protein synthesis activity.

The components include:
Rabbit Reticulocsyte Lysate
Methionine, L-[*°S]-, or
Leucine, L-3,4,5-°H]-, or
Proline, L-[ 2, 3,4, 5-°H]-
Translation Cocktail
Control mRNA
Magnesium Acetate
Potassium Acetate
Deionized Water

Each lot of systems is biologically
tested with the control mRNA. A graph
demonstrating Methionine, Leucine,
or Proline incorporation is provided
with your shipment.

Ordering information:

NEK-00G1 (Met [*°S]) (100 reactions)
NEK-001A (incl. extra ml lysate)
NEK-001B (tracer shipped as needed

NEK-002 (Leu [®*H]) (100 reactions)
NEK-002A (incl. extra ml lysate)

NEK-013 (Pro [®H]) (20 reactions)
NEK-013A (100 reactions)

New England Nuclear

® : 549 Albany Street, Boston, Massachusetts 02118
Call toll free: 800-225-1572 Telex: 94-0996
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9, Tel. 514-636-4971, Telex 05-821808
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Miles-Made

Antisera to complement components

Miles is pleased to announce the introduction of 14 new antisera
against human complement components. These antisera, prepared under
research conditions, are not intended for diagnostic work,
but are made available to encourage investigation into the complement

system and its possible impact on health and disease.

Antisera to complement components include:
Anti-human C1_, 68-001-1  Anti-human C9
Anti-human C1, 68-002-1 Anti-human C3,

For more information, call or write: Miles Laboratories, Ltd.

Research Products Division
Miles Laboratories, Inc.
PO. Box 2000, Elkhart, IN 46515
Tel: Toll-free 800-348-7465;
in Indiana, Hawaii, Alaska
219-264-8804

\ © 1980 MILES LABORATORIES, INC.

Slough SL2 4LY, England
Tel: Farnham Common 2151

68-010-1

Anti-human C2 68-003-1 inactivator (KAF) 68-020-1
Anti-human C3 68-004-1 Anti-human C3,

Anti-human C4 68-005-1 proactivator

Anti-human C5 68-006-1 (Factor B) 68-022-1
Anti-human C6 68-007-1 Anti-human

Anti-human C7 68-008-1 properdin 68-030-1
Anti-human C8 68-009-1 Anti-human B1H  68-032-1

PO. Box 37, Stoke Court, Stoke Poges

Research/Response/Responsibility

Pnsasrch R orinion M-ILES
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Free Ordering Catalog and Research Guide

= “LKB Consumables: Research
Tools for Chromatography, Electro-

.

LKB | focusing, Electrophoresis and Cell
Consumables: || Biology” offers you a lot more than
_ || our complete product line. This 24-
Research Tools | page catalog also provides valuable
for | reference material to assist you in
Chromatugraphﬁ, ' | your day-to-day research. The Elec-

trofocusing Problem Solving Guide,
for example, lists problems, probable
| causes and remedies. A special sec-
|| tion on chromatography features
= | innovative and high performance
products for gel filtration, ion exchange, adsorption with
encapsulated hydroxyapatite and affinity. Also included
are application sections, product photos and ordering
information. Get your complimentary copy. Fill out and

mail this coupon to LKB Instruments, -

Electrofocusing,
Electrophoresis
_.and Cell Biology

Inc., 12221 Parklawn Drive, Rockville,
MD 20852. Tel. No. (301) 881-2510.

Name.
Title
Institution

Department
Address.
State.

City.
Phone

L S ey epp———"_

Zip.
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MERGER OR
FINANCING?

Are you thinking of equity financing
or merger of your company now or in
the future? Beckman maintains a
long-term search for top-quality tech-
nical growth opportunities serving
medicine, science and industry. In ad-
dition to our traditional fields of instru-
mentation and precision electronic
components, increased emphasis is
being focused on clinical-diagnostic
reagents, applied molecular biology
and computer software technology.
Perhaps you or an associate would
like a copy of our Diversification
Interests statement — for your present
review or future reference. Available
on request and in confidence.

ROBERT B. BROWN
Director of Corporate Planning

BECKMVMAN

Beckman Instruments, Inc.
2500 Harbor Bivd., Fullerton, CA 92634 USA
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Two new reasons
to look to the
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Tektronix

4110 Series Computer
Display Terminals

lntroducing the Tektronix 4110
Series. Faster. More Interactive.

More intelligent. More versatile. Wholly
compatible with the Tektronix

product line.

The Tektronix 4114 adds a

new local graphics dimension to
the extraordinary information
capacity of our storage display.
Graphic objects can be created,
stored and recalled locally. You can
perform local translation, rotation
and scaling, using up to 3000 short
vectors of refresh. For highly complex
graphics, you can specify a Color
Enhanced Refresh option that keeps
all refreshed data in a contrasting
color.

Other capabilities include a defin-
able, scrollable refresh dialog area
that keeps commands from cluttering
workspace. Data communications

as fast as 19.2K baud. And single or
dual flexible disk mass storage.

The Tektronix 4112 combines a
15-inch raster graphics display
with locally retained picture
segments, two dimensional
manipulation, and 16 million
addressable points, the same as
on the 4114. Using local zoom and
pan, you can focus in on intricate
details. And here, too, a definable,
scrollable dialog area keeps displays
clutter-free.

Add optional memory planes for
building multi-layer displays or for
shading panels with up to eight levels
of gray. Integral disk storage is
optionally available.

Capabilities like these set a whole
new standard for throughput.

Common to both the 4114 storage
terminal and 4112 refresh terminal
are retained picture segments, two-
dimensional transforms, scrollable
dialog area, disk storage, and fast
data communications. They are
completely compatible with each
other and with Tektronix software and
peripherals.

To see the 4110 Series in action, just
ask your local Tektronix Sales Engi-
neer for a demonstration. Or call
800/547-6711 (in Oregon,
800/452-6773) for more informa-
tion, including OEM terms.

Tektronix, Inc.

Information Display Division
PO.Box 4828

Portland, OR 97208
Tektronix

International, Inc.
European Marketing Centre
Post Box 827

1180 AV Amstelveen

The Netherlands

THE GRAPHICS
STANDARD
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VISIONS

INSTRUMENTATION: New
Nikon Optiphot-Pol and
Labophot-Pol Polarizing

. microscopes.

SIGNIFICANCE: Nikon has
designed two new polarizing
microscopes that perform on
a par with the most sophisti-
cated instruments available.
Yet are modestly priced.

DETAILS: Exclusive Nikon
strain-free CF optics deliver
images of remarkable con-
trast, briﬁhtness and vivid
clarity. The superb optics are
complemented by a highly
efficient illumination system,
massive stand assembly and
incredibly accurate rotating
stage. The stage is so stable
and well-designed that sharp
focus is maintained even dur-
ing manipulation or adjust-
ment. Once centered, the
objectives remain in perfect
alignment without drift. Both
instruments are extremely
simple to operate and require
no difficult procedures. They
are compatible with any DIN
standard compensator, and
can be equipped for reflected
polarized light. Any Nikon
photomicrography accesso-
ries may be added.

Nikon Optiphot-Pol and
Labophot-Pol—no other
instruments in the price
range approach their capabil-
ities.

Extend your vision Write:
Nikon Visions, Nikon Inc.
Instrument Division
623 Stewart Avenue
Garden City, N.Y. 11530

(516) 222-0200

[
Nikon
Extending Man’s Vision
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NIKON INTRODUCES THE FIRST
AFFORDABLE POLARIZING MICROSCOPES
WITH RESEARCH LEVEL PERFORMANCE.

Trithenyl phosphate photographed with Nikon CF P 4x achromat. CF 5x photo eyepiece
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THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
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SCIENCE

Abortion and the Limitations of Science

The Congress of the United States has asked medical science to tell it
when human life begins. The very asking of the question by a legislative
body, the directing of the question to the field of inquiry known as science,
and the answering of the question by scientists indicate a misunderstanding
of the appropriate roles and relationships of science and jurisprudence.

Science is only one of a number of valid fields of inquiry, and it must not
take on itself the responsibility for providing answers to questions outside
its proper realm. Science deals with the prediction and explanation of
events in the physical (including biological) world. Far from dealing with
absolutes of truth and right, it attempts to construct a hypothetical model of
reality which reflects as closely as possible the world perceived by our
senses and, when our senses are insufficiently precise, by our instruments.

Life, in a scientific sense, is a hypothetical construct which is valid only
to the extent that it aids in accurately conceptualizing the biological world.
It is a powerful concept precisely because it has performed that function so
well. But life, to the scientist, is not an elemental quality, as were earth, fire,
air, and water to the ancients. It is a state of being, a matter of definition,
and the line between life and nonlife is not always drawn easily. Is the
smallest known virus particle alive?

This same discussion can be applied to any scientific conceptualization or
definition, including the definition of human. The scientist, as a model
builder of perceived reality, is justified in defining life, and in defining
human, and in concluding that within this scientific conceptual model the
fertilized egg of a human being is in itself a human life.

Jurisprudence, as a field of scholarship, and legislative action, as one of
its practical applications, are concerned with very different sorts of inquiry.
Broadly speaking, the law has as its purpose the establishment of a code of
conduct to govern the actions of the members of a community in order (at
least in our society) to enable them to best live together in harmony. One of
the most basic functions of the law must then be to identify those actions
which are abhorrent to the community and outlaw them. Thus murder,
considered abhorrent by most members of most communities, is widely
regarded by the law as the most serious of crimes. And so the law wants
science, the definer of life and the definer of human, to tell it when human
life begins, so that it may know when to define its ending as a crime.

It must now be clear that the human life of the scientist’s perceptual
modeling and the human life whose inviolability the law seeks to ensure are
coincidentally the same words used in two entirely different conceptual
frameworks. The law wants to know if the zygote, embryo, and fetus are
human lives because it wants to know if these entities are entitled to the
same rights and protections which the community has agreed to confer on
human beings who have already been born.

The issue is thus not whether the zygote, embryo, and fetus are human
lives in a scientific, definitional sense. The asking of that question is
testimony to a profound misunderstanding of the capabilities and limitations
of science. The issue is at what stage of development shall the entity
destined to acquire the attributes of a human being be vested with the rights
and protections accorded that status. It is to the moral codes of the people
that the law must turn for guidance in this matter, not to the arbitrary
definitions of science. The people are, of course, divided; the separate and
combined influences of religious belief, secular morality, personal experi-
ence, blind emotion, and even caprice will be felt on all sides of the issue. It
will be the difficult task of the lawmakers to create from this turmoil a
reasoned and just code of action, but these are the voices which must first
be heard. Science may never make moral judgments; the law must. To ask
science to define human life in scientific terms for use by the law in moral
terms is a travesty of both honorable traditions.—BRIAN G. ZAck, Depart-
ment of Pediatrics, College of Medicine and Dentistry of New Jersey—
Rutgers Medical School, Middlesex General Hospital, New Brunswick
08903
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Lauda’s new 734" wide
refrigerated circulators
need less space on
your bench than the

width of this page.

You wouldn't think a refrigerated Subsidiary of Sybron Corporation,
constant temperature circulator could fit Cantiague Road, Westbury, N.Y. 11590.
into bench space narrower than this page, Tel. 516/334-7500. In Canada: Brinkmann
but it's true. The new Lauda RM-3S and Instruments (Canada), Ltd. \

RM-3T are only 7% inches wide (and
only 15 inches deep).

Despite their space-saving dimen-
sions, these circulators provide all the fea-
tures of full-size models. That makes them
ideal for circulating liquid to jacketed
glassware and other instruments (spectro-
photometers, chromatography columns,
electrophoresis equipment), as well as
for applications requiring direct immersion.

Model RM-3S offers the convenience
of digital temperature control; a flick of the
finger dials in any temperature from —20°
to 99.9°C. A platinum resistance sensor
insures an accuracy of +0.01° of the set
temperature. A second, less accurate
model, RM-3T, is equipped with a single
temperature adjustment dial, and the
temperature is controlled thermostatically
to an accuracy of -+-0.2° within the operat-
ing range of —20° to 100°C. Both models
have 1,000 watt heaters, a 3-liter bath
capacity, all stainless steel components
contacting liquid, and are supplied with a
bath cover and reading thermometer.

For literature on the compact RM-3
and the complete line of Lauda Circulators,
write or call: Brinkmann Instruments, Inc.,

SYBRON/|Brinkmann

For information circle reader service number 100
For a demonstration circle reader service number 101





