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Feldspar.

Nikon Optiphot-Pol microscope,

CF P 4X objective, CF 2.5X projection lens.
Photomicrograph by William Marin.
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When judging polarizing
microscopes, stability is sec-
ond only to optics in deter-

mining overall image quality.

That’s why Nikon's
Optiphot-Pol and Labophot-
Pol have massive, rigid
stands and smooth, high

precision stages. Images stay

rock steady when you focus
or rotate the stage. There’s
also a marked improvement

-
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in contrast, resolution and
color fidelity thanks to
Nikon'’s unique strain-free
CF optics. And to make your
choice absolutely crystal
clear, consider that no other
microscopes approach their
capabilities at their price. No
other.

Ask to look into an
Optiphot-Pol or Labophot-
Pol. For full information and
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Nikon Optiphot-Pol
Labophot-Pol

a reproduction of this pho-
tomicrograph, write: Nikon
Inc., Instrument Division,
623 Stewart Avenue, Garden
City, NY 11530. (516)222-0200.

Nikon

Extending Man’s Vision
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obotics.

This story begins with the period at the end of this sentence.

The robotic arm above can locate a hole that size and
accurately insert a pin, once or thousands of times.

loday, IBM robotic systems controlled by computers are doing
precision work on complex, tedious or even hazardous tasks. Using
special sensors in the “gripper,” they are assembling complicated
mechanisms, rejecting defective parts, testing completed units and
keeping inventories.

Communication between the system and its computer is made
possible by the most advanced robotic programming language yet
reported. The language and the robotic systems it controls are
part of our continuing commitment to research and development —
a commitment funded with more than $8 billion over the past
seven years.

IBM robotic systems can improve productivity, worker safety
and product quality.

And that’s precisely why we're in business. === =
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Expect more from
Shimadzu and get it:

We're fine-tuned in every detail for fast,
easy and accurate analysis.

C-R2A

The microcomputer data proces-
sor features 2 channel operation
for GC and LC. Simple one key
stroke operation is expanded by
Basic language program capa-
bility. Combined with Shimadzu
GC-9A and LC-4A, it offers total
automation.

GC-mmi 2

Smallest GC available, but has
the performance of most sys-
tems 10 times its size.

Modular design invites selective
automation (sample, data and
temperature).

The compact microprocessor
controlled system features user
defined programming, multiple
files with linking, computer inter-
face and self diagnostics. It has
the highest ratio performance/
cost available.

The single channel data proces-
sor with wide built-in printer
plotter, operates equal to or bet-
ter than any comparable proces-
sor available. The easy to operate
system is the companion to up-
grade your GC and LC from
manual data reduction.
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Compact dedicated detector de-
sign offers the ultimate in simple
operation and excellent economy
since you only pay for what you
need.

o Write today for more mformatlon on these and other Shlmadzu instruments.

] SHIMADZU SCIENTIFIC INSTRUMENTS, INC.

9147 Red Branch Road, Columbia, Md. 21045, U.S.A. Phone: (301)997-1227 Telex: 087959
SC‘IENTIFIC‘ INSTRUMENTS ” ISNC.

|SHIMADZU (EUROPA) GMBH

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

Tracer Concentrations

Downwind

‘Tracer Concentration

2 B W

Distance from the road (m)

Figure I: Observed (solid lines) and predicted
(dashed lines) tracer concentrations near ground
level as a function of distance from the edge of
the road. Blue lines indicate the case in which
the wind is perpendicular to the road; red lines,
when the wind is nearly parallel to the road and
opposing the upwind-lane traffic.

Figure 2: This representation of a roadway
viewed from above shows the location of large
vortices formed by local wind shear when the
wind opposes the upwind-lane traffic.

Exhaust dispersion near a roadway s influenced by the
turbulence and heat generated by moving vehicles. Findings
at the General Motors Research Laboratories have provided
a new understanding of the dispersion process.

BY USING the conservation-
of-mass equation, one can
describe the dispersion of gaseous
molecules in the atmosphere. The
equation includes terms for advec-
tion, diffusion, sources and sinks.
Advection is the transport of air
parcels by the mean wind; diffusion
is due mainly to turbulent mixing.
But the equation is useful only if we
have information about the wind
and temperature fields in the atmo-
sphere. Specifically, our ability to
predict vehicular exhaust concen-
trations near a road depends on
knowledge of the effects of vehicles
on these fields.

The conservation-of-mass
equation for the mean concentra-
tion of any species, C, is

C , wa ac g
o +$~%—f§)=§ %i(K" i}T,»)+S°+S'

Local rate  Advection Diffusion Sources  Sinks

of change

where Ujis the mean wind velocity
and Kj; is the eddy diffusivity ten-
sor. This equation applies when the
length scale of mixing is small
compared to that of the variation of
the mean concentration. Near a
road, this condition is met if the
averaging time for the concentra-
tion and wind velocity is much
longer than the time interval of ve-
hicular passage. For a straight
roadway, a long averaging time
allows one to assume spatial uni-
formity in the direction parallel to
the road, and to ignore the spatial
derivatives in that direction.

The input information for Kj;
and the mean crossroad and verti-
cal wind components near a road-
way became available as a result of
a large-scale experiment con-
ducted by the General Motors
Research Laboratories. The ex-
periment has provided an under-
standing of the influence of moving
vehicles on mechanical turbulence
and buoyancy near a roadway. Dr.
David Chock was responsible for
the design of the experiment and
the analysis of the data. The experi-
ment, which duplicated a heavily
traveled, level roadway, was con-
ducted under meterological condi-
tions minimizing dispersion.

Moving vehicles affect the
mean crossroad and vertical wind
components in the following ways.
Vehicles act as an obstacle to the
mean wind, causing it to slow and
move upward as it approaches the
vehicles and downward as it leaves
the road. In addition, vehicles re-
lease heat, which causes a net up-
ward motion. It was established
that the increase in the mean verti-
cal wind component due to the ex-
haust heat was (B/U).” where U is
the crossroad wind component.




The buoyancy flux, B, is propor-
tional to the heat emission rate of
the vehicles.

Moving vehicles also en-
hance both turbulence intensity
and mixing. To determine how this
modifies the eddy diffusivity ten-
sor, Kjj, Dr. Chock invoked a “sec-
ond-order closure” assumption,
which relates eddy diffusivity to
Reynolds stresses and the gra-
dients of mean wind velocity and
mean temperature. Eddy diffusiv-
ity was assumed to be the sum of
ambient and traffic contributions.
To determine the traffic contribu-
tion, the length scale of the traffic-
induced turbulence was assumed
to be comparable to vehicle
height—1.5 m.

l SING THE vast data base

compiled during the experi-
ment, Dr. Chock was able to spec-
ify Kjjand the mean crossroad and
vertical wind components, and
solve the equation numerically. To
test the model, half-hour measure-
ments of a tracer gas were used to
map out experimentally the ex-
haust dispersion under various me-
teorological conditions. The case
where the wind speed is low and the
wind direction is nearly perpendic-
ular to the roadway is represented
by the blue lines in Figure 1. Both
the model and the experiment show
the same dispersion pattern. The
peak concentration is on the down-
wind roadside.

When the wind is nearly par-
allel to the road, the situation is
much more complicated. Figure 2
shows that when the wind and
traffic flow on the upwind lanes op-
pose each other, a high shear re-
gion occurs immediately upwind of

the first traffic lane. When the wind

and traffic are in the same direc-

tion, the high shear region occurs
in the median of the road. In these
high shear regions, large eddies are
generated and turbulent mixing is
intense. The red lines in Figure 1
show a comparison of the model’s
predictions with the tracer data for

the case illustrated by Figure 2.

Notice that the peak concentration
can actually occur on the upwind

roadside, due to the exhaust trans-
port by these large eddies. Dr.

Chock’s model is the first to predict
this occurrence.

Under all combinations of
wind speeds and directions, the
predictions based on the model

compare favorably with the mea-

sured tracer concentrations. There
1s little systematic bias with respect
to wind direction.

“In light of this new model,

exhaust dispersion near a roadway

can now be predicted with reliabil-

ity,” says Dr. Chock. "This is of
importance for environmentally
sound road planning, and opens the

door to the investigation of disper-
sion on city streets, where the pres-

ence of tall structures introduces
even further complexity.”

Dr. David Chock
is a Senior Staff
Research Scien-
tist in the En- ¢
vironmental -
Science Department at the General
Motors Research Laboratories.

Dr. Chock received his Ph.D.
in Chemical Physics from the Uni-
versity of Chicago. His thesis con-
cerned the quantum mechanics of
molecules and molecular crystals.
As a Postdoctoral Fellow at the
Free University of Brussels, he did
research work on the dynamics of
critical phenomena. He did addi-
tional postdoctoral work in the
fields of solid-state physics and fluid
dynamics.

Dr. Chock joined the cor-
poration in 1972. He is leader of the
GM atmospheric modeling group.
His current research interests in-
clude the phenomena of atmo-
spheric transport and reactions,
and the statistical study of time-
series data.

General Motors

MARK OF EXCELLENCE
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Nucleic Acid Purification 1983

BRL has simplified the art of nucleic
acid purification with NACS™—
the Nucleic Acid Chromatography
System.

Introducing NACS™ a family of four
ion-exchange chromatography resins,
designed to provide every research
lab with easy-to-use analytical and
preparative methods for purifying
and analyzing nucleic acids.

NACS is a complete system which guar-
antees quality results in the purification
of a wide range of nucleic acids: super-
coiled DNA « DNA restriction fragments
«oligonucleotides » genomic DNA « RNA
molecules ¢ separated DNA strands «
and large MW. single-stranded DNA.
The gravity flow grade resin is also use-
ful for mini columns/batch methods « gel
extraction/electroelution * sample “clean
up” « and clone screening.

Today, the art of nucleic acid purifica-
tion demands simplicity. The NACS sys-
tem delivers it.

1058

As simple as loading a pipette tip.
With the BRL NACS + 52 resin, nucleic
acid purification today can be as simple
as loading a pipette tip and adding your
sample. In just minutes your purification
is complete. The simplicity of NACS « 52
saves you time and money.

Proven results. The NACS system
guarantees the highest resolution purifi-
cation of nucleic acids —whether you
are using a simple gravity flow
set-up, peristaltic pump or HPLC sys-
tem. NACS resins give you excellent re-
coveries with a high degree of purity
and no cross-contamination. And, nu-
cleic acids purified on NACS retain their
biological activity.

An applications manual. To ensure
successful use of NACS in your lab,
BRL has developed the NACS Applica-
tions Manual which provides step-by-
step protocols and periodic updates for
awide range of NACS applications. The
manual is included with each NACS
Starter Kit.

Circle No. 327 on Readers’ Service Card

To learn more about NACS. BRL in-
vites enquiry on all aspects of this re-
markable new system. For a complete
description of the NACS system and
specific applications, please call our
Technical Services Department. An il-
lustrated 6-page brochure is available
on request.

BRI,

Bethesda Research Laboratories, Inc.
PO. Box 8009 @ Gaithersburg. MD 20877
Telex: 908750 BRL GARG

To Order: (800) 638-8992;

In Maryland (301) 840-8000

Technical Services: (800) 638-4045

BRL Bethesda Research Laboratories GmbH
Offenbacher Strasse 113

6078 Neu Isenburg ® West Germany

Telex: 417699 BRLNI D

To Order/Technical Services: 06102-3206

BRL Bethesda Research Laboratories (UK) Ltd.
PO. Box 145 @ Science Park

Cambridge ® CB4 4BE United Kingdom

Telex: 818710 BRLCAM G

To Order/Technical Services: (0223) 315504
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TE 5D10 WAVEFORM
DIGITIZER

Now you can have

the benefits of digital
storage by the simple
addition of the Tek 5D10
plug-in to any Tek 5000
Series scope. The 5D10
is powerful testimony to
the long-term value of
Tek’s unique plug-in
concept: nothing else
gives you so much
capability at an afford-
able price.

With the 5D10, all
critical information is
alpha-numerically
displayed on the CRT,
including instrument
settings, cursor values
and trigger point. Re-
sults are accurate to
+1%. Storage is auto-
matic, for as long as you
like. Features such as
cursors, pre-trigger and
stored reference wave-
forms help make short
work of your measure-
ment tasks.

The 5D10 is a boost to
biofeedback analysis.
To Visual Evoked
Response. To micro-
electrode based
testing. And to scores
of other applications.
You can record and store
multiple waveforms. A
choice of nine different
amplifiers assures
proper signal condition-
ing. You enjoy automatic
measurement while
using the familiar

Tek 5000 Series scope.

Documentation is easy
and complete. Connect
the 5D10 to an X-Y re-
corder or use your exist-
ing camera: either way,
you automatically obtain
vital waveform and CRT
readout as part of your
records.

Call the toll-free
number below for
more information on
the 5D10. Or talk to
your Tek Sales Repre-
sentative soon. Count
on Tektronix to keep you
current, at the most rea-
sonable cost, now and in
the future.

For further information,
contact:

U.S.A., Asia, Australia,
Central & South America,
Japan

Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

Phone: 800/547-1512
Oregon only: 800/452-1877

Europe, Africa,
Middle East
Tektronix Europe B.V.
Post Box 827

1180 AV Amstelveen
The Netherlands
Telex: 18312

Canada

Tektronix Canada Inc.
PO. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

The Answer
By Any
Measure
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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. 206 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
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symposia

MOLECULAR EVOLUTION |
Gerald M. Rubin

Douglas E. Berg

David Hogness

Charles F Aquadro

IMMUNOGENETICS
Donald C. Shreffler
Lee E. Hood

Jack L. Strominger
William Stone

GENETIC EPIDEMIOLOGY
C. Robert Cloninger
Newton E. Morton

Lars and Gunhild Beckman
James V. Neel

STADLER GENETICS
SYMPOSIUM |

ColinL. Law & John W. Snape
Herbert Stemn

Daniel L. Hartl

Richard Broglie

‘ the firsf joint meeting of:
the Genetics Society of America
the Society for the Study of Evolution
the American Society of Naturalists
the Stadler Genetics Symposium

june 12-16,1983

at washington university

MOLECULAR EVOLUTION I
Nicholas W: Gillham
Stephen J. C'Brien

Victoria Finnerty

Mary Lou Pardue

CHROMATIN STRUCTURE
AND GENE EXPRESSION
Sarah-C.R. Elgin

Charles R. Cantor

Steven K. Beckendorf

Jim Hicks

MASS EXTINCTIONS
David M. Raup
David Jablonski
Ernest L. Lundelius. Jr.
Daniel S. Simberioff

STADLER GENETICS
SYMPOSIUM I
Henry McQuade
Arnel R. Hallauer
Barbara Sears
Ronald L. Phillips

st. louis, missouri

MOLECULAR EVOLUTION lll

Martin Kreitman & Richard
C. Lewontin

Susumu Tonegawa

Patrick Argos

Charles Yanofsky

HUMAN EVOLUTION
Alan R. Temipleton
Michael R. Rose

L.L. Cavalli-Sforza
Timothy White

Date

Name

Please send me registration information for EVOLUTION 83, the 1983 joint
meeting of the GSA. SSE, and ASN:

Last

Institution

First

Initial

MailingAddress

Please mail

this coupon fo:
Evolution ‘83
George Johnson
Department of Biology
Washington University
St. Louis, Missouri 63130

Graduate Student
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Phd./M.D.

WASHINGTON
UNIVERSITY
IN ST LOUIS
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Daily nucleotides [*°P]:
You pick the day.

We're pleased MI TIWITIF HPLC makes the
to announce that ' difference

a new and better : ;
production method By introducing

enables us to make
our dNTP [«-*2P]-

preparative HPLC
technology into our
manufacturing pro-

and ATP [y-32P]-
available from
stock every day

cess, we not only
improved production
efficiency, out purity

at catalosg
specifications.

and stability as well.
In fact, extensive

Now you can
order any day for
shipment within
94 hours. Or order
Thursday for Monday delivery. You'll
get the purest and most stable

32p nucleotides available.

Ready when you are
ATP [y-**P]-
>7000Ci/mmol Tricine

1000-3000Ci/mmol  Tricine
1000-3000Ci/mmol  Agueous

10-50Ci/mmol AQueous
2-10Ci/mmol AQueous
dNTP [«-%2P]-

>600Ci/mmol  Ethanol:Tricine
>600Ci/mmol  Tricine

~3000Ci/mmol Tricine

Circle No. 360 on Readers’ Service Card

@ New England Nuclear’

a Du Pont company

testing convinces us
that no other manu-
facturer can match the
reproducibility and
reliability of these nuclectides.

Send for our complete 32P nucleo-
tides listing.

Not for use in humans or clinical diagnosis

New England Nuclear

549 Albany Street, Boston, MA 02118

Call toll free: 800-225-1572, Telex: 94-0996

Mass. and Internat’|: 617-482-9595

Europe: NEN Chemicals GmbH, D-6072, W. Germany
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9
Tel. 514-636-4971, Telex 05-821808 © 1982 NEN
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The Nalgene Metabolic Cage
gives you data you can trust.
Ask anyone who has one.

This is the cage that’s won enthusiastic endorsement removed with a simple twist, without dismantling any
in Europe, the U.S. and Japan, as the metabolic cage part of the cage, without disturbing the animal.
that works. Here’s why: All parts exposed to excreta can be repeatedly
The Nalgene cage features a unique cone design autoclaved.
that effectively separates feces from urine. The cage is designed to slide easily into a single
Its ingenious feed and water systems prevent cage stand or 12-cage rack.

contamination of collected samples. - . Interchangeable components let you
And, no other cage offers you ST R T adjust for different size rodents, up
more convenience. Rl SN T to 300g, and a fourth model
Collection tubes for urine and will accommodate animals
feces insert into the bottom of the
cage and can be

Free color
brochure

and user list.

There are over a thousand
Nalgene metabolic cages already in
use in the U.S. and Canada. Send for our
user list. Discover for yourself how the Nalgene
metabolic cage can make your job easier. And give you
reliable, uncontaminated samples.

Ask for our brochure and user list today. Just call your lab supply

dealer or write to: Nalgene Labware Department, Nalge Company, Box 365, SYB RDN N I e
Rochester, N.Y. 14602. a g
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The Ventilated Animal Rack:

Some day soon most research animals, personnel,and
research programs will be protected this way”

What is a “Ventilated Animal Rack”?

It is a portable, totally enclosed animal rack with four
separate, independent, isolated-from-each-other chambers.
Low velocity air enters each chamber, makes a single pass
over the cages, and is exhausted by negative pressure
directly to the main exhaust system. This special rack (VR-1)
most effectively isolates the animals from the animal room. ...
and the research personnel from the animals.

What are the benefits to the animals?

There are many. Cross-contamination is substantially
decreased because air from an infected animal goes to the
exhaust system with an absolute minimal exposure of the
other animals. Animal stress is also significantly reduced: the
enclosed environment is quiet; drafts and thermal and
humidity fluctuations are greatly minimized; and animals can
be easily observed without inducing stress. The success of
this environment is attested to by the fact that the total
number of animals born to a species that breeds poorly
(DBA/2J mice) is increased and the percent survival is also
appreciably higher. Additional evidence: judging by accelera-
tion of weight gain, newly arrived animals housed in this
system become acclimated more rapidly. Further evidence?
Even multiple species can be successfully housed in the
same rack.

What are the benefits to the
research workers? '

Since the air in the rack is exhausted into the main exhaust
system and does not re-enter the animal room itself, research
workers are effectively isolated from animal dander or other
allergens, odor, pheromones, microorganisms, and food and
bedding dust. Even with the doors of the unit open, the
direction of air flow tends to be from the room and into the unit
which helps to contain contaminated air within the unit.
Result: virtual elimination of allergic reactions and generally, a
cleaner, safer, odor-free work environment for the research
people.

What are the benefits to research programs?

Because this system greatly reduces the chance of cross-
contamination, and because it provides a much less stressful
environment generally (e.g., it tends to reduce the amount of
animal handling required), the chances of jeopardizing
expensive research programs are substantially minimized.

*Many of these systems are already installed in major research institutions. ..
and conversion to these ventilated animal racks is accelerating.

1064 Circle No. 268 on Readers’ Service Card

Are there other benefits?

The air velocity is variable and is separately adjustable for
each shelf. The system offers a choice of bottle watering or a
specially designed upfeed serpentine automatic watering
configuration that eliminates stagnant water, permits flushing
during the day, and significantly minimizes contamination.
This rack also permits excellent space utilization since
multiple species can be safely housed in the same room.
Cleaning is easy; VR-1 can be handled by most standard racl
washers. The unitis quiet. And, in summary, it is a most
effective isolation system that can actually divide a room into
muftiple separate, isolated environments.

From Lab Products, Inc.—The leader in
environmental control products

Lab Products now offers the widest selection of systems for
environmental protection: five Stay-Clean™ laminar flow
systems; Isosystem™ housing system consisting of a dispos-
able filter cap, cage cover, and plastic cage; Enviro-Gard™
filter system with permanent filter bonnets; and See-
Through™ suspended cage systems with a special filtering
system. We are now likely to have at hand solutions to virtually
all of your environmental problems.

For more information

Why wait for “some day soon”. . .write or call Lab Products,
Inc.,255 West Spring Valley Avenue, Maywood, N.J. 07607
or complete the coupon. (phone 201/843-4600)

Lab Products, Inc.
255 West Spring Valley Avenue
Maywood, N.J. 07607

| would appreciate;

O Additional information on your VR-1 Ventilated Animal
Rack.

O Information on your other environmental control
products.

O Your 68-page catalog of animal housing and care
systems and accessories.

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

ABC

Area Code
Name
Title
Organization
Address

Number Ext.

---------J
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CENTOCOR

INTRODUCES )
CARBOHYDRATE ANTIGEN 19-9
RADIOIMMUNOASSAY

AVALUABLE RESEARCH TOOL USING
MONOCLONAL ANTIBODIES FOR
DETECTION AND MANAGEMENT OF
GASTROINTESTINAL CANCERS

CA 19-9™ RIA is an in vitro radioimmunoassay for the

measurement of CA 19-9™ in serum or plasma.

THIS NEW TUMOR MARKER HAS DEMONSTRATED...

+..LOW FALSE POSITIVE RATES

* Normal Population < 0.5%

* Heavy Smokers <1.8%

* Pancreatitis, rectal polyps and
inflammatory bowel disease <3%

... HIGH ASSOCIATION WITH Gl CANCERS

» High sensitivity and specificity for pancreatic cancer.

* Improved performance for detection of pancreatic, liver and
stomach cancers.

++.USEFULNESS AS A PROGNOSTIC MONITOR FOR
COLORECTAL CANCER

* Clinical studies indicate CA 19-9™ levels may be elevated in
some patients 6 to 18 months prior to Carcinoembryonic
Antigen for the prediction of colorectal cancer recurrence.

* CA 19-9™ provides additional as well as confirmatory
information for prognostic management of colorectal
cancer patients when paired with Carcinoembryonic
Antigen.

.+ POTENTIAL TO BROADEN THE SCOPE OF CANCER
RESEARCH

* This new tumor marker which is sensitive for gastrointestinal
malignancies and with low false positive rates affords a new
tool for studies in such areas as chemotherapy protocols or
testing of cancer diagnostics.

CARBOHYDRATE ANTIGEN 19-9™ (CA 19-9™) CA 19-9™ RIA IS AVAILABLE FOR RESEARCH USE.

SPECIAL EVALUATION OFFER

To take advantage of this special offer, simply purchase one
CA 19-9™ RIA kit for $385.00 (FOB Malvern, PA, U.S. Dollars)
and CENTOCOR™ will ship another kit at no charge!*

HOW TO ORDER:

‘ By phone: (800) 345-2401 Continental USA.
(800) 342-2842 PA only.

(215) 296-4488 All others.

CENTOCOR By telex: 834823 MARN
CENTOCOR, Inc.,244 Great Valley Parkway, By mail: CENTOCOR, Inc., 244 Great Valley Parkway,
Malvern, PA 19355 USA Malvern, PA 19355 USA.
Circle No. 334 on Readers’ Service Card
*Offer valid until December 31, 1982

North America Only.
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ANOTHER TECHNOLOGICAL ADVANCE FROM SHARPF.

THE AMAZING
POCKET COMPUTER.
IN LIVING COLOR.

Sharp’s new PC-1500 may look like a programmable calculator but it’s really a com-
puter, small enough to fit in your pocket. A computer with specifications that, not long
ago, would have been exciting in a considerably larger personal computer.

‘The PC-1500 has 2.6K bytes of RAM, expandable by means of plug-in modules
to either 6.6K or 10.6K.

Ithas 16K bytes of ROM, which provides a version of Extended BASIC that handles
two-dimensional arrays, program chaining and other advanced features.

Then there’s our optional, incredible, pocket-sized, four-color
printer. It prints out computer-generated curves, graphs, pie charts, draw-
ings, just about anything, in red, green, black and blue and nine select-
able character sizes.

That’s in addition to the built-in liquid crystal display
(7x156 dot) which can show almost anything, including game
symbuols, bar charts and so on.

And there’s a dual audio-cassette interface for loading
and saving programs. -

The amazing Sharp PC-1500. It has so much
capacity for such a small size that the definition of a
personal computer may now have to be changed to
a computer you can keep on your person.

See the Sharp PC-1500 perform, in living
color, at your local retailer. Ak




TheJohn D. and Catherine T.
MacArthur Foundation

invites applications for
Micro participation in

or Macro
and... Determinants

everything || and Consequences
between |

a Research Network on

of Health-Promoting
b e and Health-Damaging

F iy Behavior

We started out to make — -
the world’s best tissue This network will focus on the biological, behav-

a;ns S égép'd?gnd V= tee 25 ioral, and sociocultural determinants and conse-
’ quences of health-promoting and health-damaging
behavior. Emphasis will be on achieving a better

near you.

Try one on for size
Call (609) 692-8500 or write

Spruce Street, Vineland, ' understanding of the processes underlying the
New Jersey 08360, for our ' development of these behaviors. Applicants must
complete tissue grinder h vhich i tl

Hilire — Sl ouislniing represent a research group which is currently con-
quality and service = ducting research relevant to these issues.

Additional selection criteria include:

Q K@NTES f e Evidence of a productive collaboration

SCIENTIFIC GLASSWARE /INSTRUMENTS ' ; among investigators
Vineland, NJ 08360 (609) 692-8500 k" % ) ® Research excellence
Lo R ® The range of behaviors and levels of
K?NYES OF cnuFic:nm.m analysls employed

To be eligible for consideration, please send us the
following by February 1, 1983:

1. A letter no more than three pages in length
describing your group’s current research as it
relates to this network.

2. Current curriculum vitae for the principal
investigator and other senior investigators in the
research group.

Research groups from up to twenty institutions
will be invited to submit a complete application.
Of these, five or six research groups whose activi-
ties effectively complement one another will be
selected to participate.

Please send your letter to:

Dr. William Bevan

Director, Health Program
MacArthur Foundation

140 S. Dearborn St., Suite 700
Chicago, IL 60603

Note: This is the only scientific journal in which this
announcement will appear.
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The great name in optics

Have it your way - ZEIXX

for high-quality photomicrography.
Compact, convenient—MC 63 Attachment Camera

It's the small camera with the large it unequalled stability and freedom

field. And it's perfectly human en- from vibration. Accepts both 35mm

gineered for the utmost convenience. and 4 x 5" camera backs.

Exposure control is fully automatic. West Germany

Focusing for both observation and
camerais throughthe binocular
tube. Controls are few, clearly

marked,and readily accessible. 3
The unusualcompactness gives

Three ways
to choose from.

First way:

MC 63A

with electronically con-
trolled shutter for fully
automatic exposure.
Shown with camera back
for 4 x 5" Polaroid® or
3Vax4Va" film.

Second way:

MC 63C

with built-in automatic
exposure control and
manually released shut-
ter. The most economical
way. Shown with 35mm
camera back.

Third way:

MC 63

with electronically con-
trolled shutter for fully
automatic exposure,
automatic film advance,
and manual override.
Shown with motor-driven
35mm camera back.

Quality service-Expert dealers.
Carl Zeiss, Inc., One Zeiss Drive, Thornwood, N.Y. 10594. (914) 747-1800. Branches: Atlanta, Boston, Chicago, Houston,
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. (416) 449-4660.

For literature circle reader service number 317
For a demonstration circle reader service number 318
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adopted by the AAAS or the institutions with which the
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Editorial Board

1982: WILLIAM EsTEs, CLEMENT L. MARKERT, JOHN
R. PIERCE, BRYANT W. RoOSSITER, VERA C. RUBIN,
MAXINE F. SINGER, PAUL E. WAGGONER, ALEXANDER
ZUCKER

1983: FREDERICK R. BLATTNER, BERNARD F. BURKE,
CHARLES L. DRAKE, ARTHUR F. FINDEIS, E. PETER
GEIDUSCHEK, GLYNN IsAAc, MILTON RuUSSELL, WIL-
LIAM P. SLICHTER, JOHN Wo0oOD

Publisher
WiLLiaM D. CAREY
Associate Publisher: ROBERT V. ORMES

Editor
PHILIP H. ABELSON

Editorial Staff

Assistant Managing Editor: JOHN E. RINGLE

Production Editor: ELLEN E. MURPHY

Business Manager: HANS NUSSBAUM

News Editor: BARBARA J. CULLITON

News and Comment: COLIN NORMAN (deputy editor),
WiLL1AM J. BROAD, CONSTANCE HOLDEN, ELIOT MAR-
SHALL, R. JEFFREY SMITH, MARJORIE SUN, JOHN
WALSH

European Correspondent: DaviD DICKSON

Contributing Writer: LUTHER J. CARTER

Research News: ROGER LEWIN (deputy editor), RicH-
ARD A. KERR, GINA KOLATA, JEAN L. MARX, THOMAS
H. MaucH II, ARTHUR L. RoBINSON, M. MITCHELL
WALDROP

Administrative Assistant, News: SCHERRAINE MACK;
Editorial Assistant, News: FANNIE GROOM

Senior Editors: ELEANORE BuTz, MARY DORFMAN,
RuTH KULSTAD

Associate Editors: SYLVIA EBERHART, CAITILIN GOR-
DON, Lois SCHMITT

Assistant Editors: MARTHA COLLINS, STEPHEN
KEPPLE, EDITH MEYERS

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN-
DA HEISERMAN, JANET KEGG

Letters: CHRISTINE GILBERT

Copy Editor: ISABELLA BOULDIN

Production: NANCY HARTNAGEL, JOHN BAKER,
SUSANNAH BORG; Rose LowegRry; HoLLy BisHop, EL-
EANOR WARNER; BEVERLY DURHAM, JEAN ROCKWOOD,
SHARON RyaN

Covers, Reprints, and Permissions: GRAYCE FINGER,

Editor; GERALDINE CRUMP, CORRINE HARRIS
Guide to Scientific Instruments: RICHARD G. SOMMER
Assistant to the Editors: SUSAN ELLIOTT
Membership Recruitment: GWENDOLYN HUDDLE
Member and Subscription Records: ANN RAGLAND
EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Ave., NW, Washington, D.C. 20005. Area code
202. General Editorial Office, 467-4350; Book Reviews,
467-4367; Guide to Scientific Instruments, 467-4480;
News and Comment, 467-4430; Reprints and Permis-
sions, 467-4483; Research News, 467-4321. Cable: Ad-
vancesci, Washington. For ‘‘Information for Contribu-
tors,”” write to the editorial office or see page xi,
Science, 24 September 1982.
BUSINESS CORRESPONDENCE: Area Code 202.
Membership and Subscriptions: 467-4417.

Advertising Representatives

Director: EARL J. SCHERAGO

Production Manager: GINA REILLY

Advertising Sales Manager: RICHARD L. CHARLES

Marketing Manager: HERBERT L. BURKLUND
Sales: NEw YoRrk, N.Y. 10036: Steve Hamburger, 1515
Broadway (212-730-1050); ScotcH PLAINS, N.J. 07076:
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI-
cAGo, ILL. 60611: Jack Ryan, Room 2107, 919 N.
Michigan Ave. (312-337-4973); BEVERLY HILLs, CALIF.
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657-
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent
Hill Rd. (802-867-5581).
ADVERTISING CORRESPONDENCE: Tenth floor,
1515 leboadway, New York, N.Y. 10036. Phone: 212-
730-1050.

SCIENCE

Decline in Industrial Engineering

As president of a university with a school of engineering and as a director
of large manufacturing corporations, I am more and more convinced that
the steady decline of some of our major industries, such as steel, automo-
biles, energy, and mass transportation, is closely related to our lack of
competitiveness in engineering in these fields.

Excessively high wages, union work rules, and unreasonable government
regulations are usually offered as reasons for the difficulties of these
industries. I argue that the quality of management and the quality of en-
gineering are at the root of some of our most serious problems, at least in the
crucial fields mentioned above. An excessive proportion of executives are
products of business schools and are not technically oriented, and an
excessive proportion of our engineers are inadequately trained.

These inadequacies in training begin in our high schools, where the
teaching of mathematics and physical sciences is degenerating. Low salaries
and low prestige are driving qualified teachers, particularly science teach-
ers, into other fields.

In West Germany, France, Switzerland, Japan, and the Soviet Union,
students typically arrive at engineering schools with a solid background in
advanced calculus and theoretical physics. They usually have 7 years of
postsecondary education before being hired by industry. In the United
States, students are hired after only 4 years of college, the first year of
which is often remedial, to make up for the deficiencies of our secondary
school system. This provides at best only 2 years of training for engineering.

The appetite of industry for engineers at present is such that there is
relatively little financial reward in spending a fifth year getting a master’s
degree or going on to a Ph.D. in engineering. As a consequence, industry
receives few people with an advanced education in engineering and the
supply of faculty for engineering schools is becoming more and more
precarious. While a great deal of educational effort is expended by compa-
nies to train recently graduated engineers for their first job, this does not
make up for the fact that continuing education for engineers is primitive as
compared, for example, to the postgraduate education that hospitals,
universities, and medical associations provide for health professionals.

The effects of these shortcomings are already visible. Our nuclear plants
are poorly designed, and it is in large part because of this (not just regulatory
changes) that there are more and more expensive change-orders. Because
relatively little attention has been paid in this country to the probes upon
which the cybernetic systems in the steel industry should be based, steel
companies are arranging for Japanese engineers to install the process
controls that they have been unable to plan internally. Domestic companies
seem incapable of engineering such relatively simple projects as subway
cars; both New York and San Francisco have selected French cars for their
systems. Foreign automobiles, particularly Japanese ones, are preferred by
a large part of our population, on the basis not of price but of better design.

At the same time, an Administration that wants to ‘‘reindustrialize
America’ and ‘‘rearm America’’ is eliminating all funds for engineering
education and most funds for science education from the budget of the
National Science Foundation. The small instrumentation program launched
by the Department of Defense and the modest gift program from industry
made possible by the new tax laws are not satisfactory substitutes.

We need to restructure our secondary school science curriculum and
make it possible to support engineering schools for a fifth year of training.
We need support for training and salary supplementation for mathematics
and physics teachers in high schools. We need equipment for both high
schools and schools of engineering. Only a massive effort to improve
science education in our high schools and engineering education in our
universities can keep our young people competitive with young engineers in
other advanced industrialized nations.—JEAN MAYER, President, Tufts
University, Medford, Massachusetts 02155
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dynamic range and transient
capture capabilities unobtainable
on analog oscilloscopes. They
are simple to operate and yet
extremely versatile.

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
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computing devices via
standard interfaces.

In addition to offering you
the performance you would
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 help
you solve problems and see things
you've never seer 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.
s NICOLET
= INSTRUMENT
CORPORATION

CmiSenteilmmms  OSCILLOSCOPE DIVISION
Sales and Service Offices Worldwide

Nzcole scilloscopes

For immediate need circle reader service number 301
For literature circle reader service number 302





