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The Beckman TL-100 Ultra-
centrifuge —with a choice of
tixed angle, swinging bucket
and vertical tube rotors—has
become the preferred way to
separate small sample volumes,
typically taking only one-fifth
the time required by floor-model
ultracentrifuges.

Now a new rotor, the TL.A-100.3,

brings even more capabilities
to benchtop ultracentrifugation:
Larger Capacity

The rotor spins six open-top
tubes that hold 3 mL each, triple
the volume of any other TL-100
open-top tube. The fixed angle
rotor also can run six 3.5-mL

BECKMAN

Big News for the TL-IOO
Benchtop Ultracentnfuge

Quick-Seal® tubes for a maximum:
capacity of 21 mL..

Higher Performance

At a top speed of 100,000 rpm,
the TLA-100.3 generates forces
of 541,000 g (vs. a previous high
of 436,000 g) and has a k factor
of 16.5 for fast, efficient runs.
Microcentrifuge Tubes

With adapters, the new rotor
also can spin 1.5-mL conical-

“and DN

_ultracentrifuge, its rotors, tubes

bottom 1
speeds t

pelletm%

mcrocentnfuge
0 50,000 rpm —ideal for
subcellular fractions
or protein precipitates.

You'll find the 30°-angle titanium
rotor useful for plasmid preps,
protein binding studies and

mRNA studies too.

Big NEWS! For the complete
story on the TL-100 benchtop

accessories and applications,
write Beckman Instruments, Inc.
Spinco Division, 1050 Page Mill

Road, Palo Alto, CA 94304.
Offices worldwide.
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Fofkcells in culture

DlSC ver the

Controlled Laser Illg
with the ACAS 470 (Anchot
Analysis and Sorting) bri
to discovery in cell biology.
laser beam where you want it
® fluorescence excitation
® photobleaching

® photoactivation

® cell surgery

® cell ablation

without disturbing the
extracellular environ-
ment and attachment

of cells.

Computer-
Controlled
Stage
Movement
allows precise and
automatic targeting of the
laser beam. Stage speed provides for rapid
sorting of cell monolayers in culture. Stage
coordinates can be used for repositioning

with the high accuracy necessary for automated
sequential
cell analysis.

By integrating computer-controlled laser
illumination and stage movement, the ACAS
470 lets you explore new frontiers in cell
research. Now you can automatically isolate
® subpopulations of cells

® mutant cells

® transfected cells

for propagation or analysis.

Circle No. 160 on Readers’ Service Card

Now you can use fluorescence to

quantitatively measure

® orientation and localization of
cellular components

@ cell-cell interactions

® fluorescence redistribution
after photobleaching (FRAP)

® cell subpopu-
lations

and much more.

Isolate cells for

propagation or
analysis

Cell Sorting of anchorage-dependent
cells is now p0551ble with the ACAS 470.
Selective sorting is achieved by destroying
unwanted cells via the laser beam, or by

physical separation through a unique cookie-

cutter selection method. In this way,
homogeneous cell progeny can be obtained
from a heterogeneous cell population.

Quantitative
Fluorescence Study el
Analysis interactions

is optimized with the ACAS 470. Cells are
imaged for convenient manual or automated
interaction. For fluores-
cence analysis, the ACAS

470 sequentially exposes

only small areas of a cell

to brief laser pulses. The
:’levzfm r?slca:r:lc[: resulting fluorescence
analysisonlarge  T€Presents emitted light
numbers ofcells  from targeted fluorescent

molecules, giving
three-dimensional
information.

Analyze
fluorescent
images

BATOHACAS™470DHEERRTEET

XUF4 P BRRREE

wad B B AR

ERHTAAR—E22-1(—B8 Y ~NSILEI) B03(264)8191 102

Convenient Software
that is easy to learn and to use is the heart
of the ACAS 470. Experimental parameters
are set, data are accessed and the stage is
controlled through an alphanumeric keyboard
or hand-held mouse. The CRT screen
displays collected data,
results, menus and
prompts for
greater user
interaction.

Are you considering
instrumentation for

CELL SORTING?
FLUORESCENCE ANALYSIS?
TALK WITH US! Only the ACAS 470
brings the methods of cell sorting and

analysis to cells in culture. Call collect,
(517) 349-7200, for more information.

MERIDIAN

Bringing Analytical Power to
the Cell in Culture

Meridian Instruments, Inc.

2310 Science Parkway

Okemos, Michigan 48804
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Electron density, at 3.0 A resolution, of human rhinovirus 14

complexed with the antiviral agent WIN 52084. This and related compounds
inhibit viral uncoating after the virus has become attached to the cell and
penetrated the membrane. Shown is the molecular interpretation of the electron
density which is not seen in the native structure. (The compound consists of a
4-oxazolinylphenoxy group linked to a 3-methylisoxazole group by a seven-
membered aliphatic chain.) The compound binds into a hydrophobic pocket with
viral protein 1, lined by residues thar are relatively well conserved among
picornaviruses. See page 1286. [T. J. Smith ez al., Purdue University and

Sterling-Winthrop Research Institute]
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BIOSYSTEMS UPDATE

Finally, high quality DNA/RNA
can be automatically extracted from

tissues, cells, plasmids and viruses.

Introducing the first Nucleic Acid ExtractorX*

SPECTROPHOTOMETRIC PRODUCT PURITY ANALYSES

PHENOL+ PROTEIN PROTEIN
(Az30/A260) (A250/A280)

0.52 1.83
0.45 1.87
0.43 1.83
0.47 1.85
0.58 1.85
0.45 1.88
0.50 1.77
0.46 1.83

SOURCE MATERIALS

Human fibroblasts, cell culture

Human lymphocytes, purified

Human lymphocytes/granulocytes, crude
Rat liver nuclei, crude

Rat liver, whole homogenate

E. Coli, JM 101, log phase

M13, mp8, PEG pellet

Phage Lambda DNA

The new Model 340A Nucleic Acid Extractor*
automatically extracts and purifies DNA or RNA
from tissues, cells, plasmids and viruses. It en-
sutes the consistent quality of your extracted
product and eliminates tedious manual proce-

dures. This instrument-reagent system is based

on an extensive investigation of nucleic acid
extraction. Three advantages of the Model 340A
system are:

® The composition of the Applied onsystems
Lysis Buffer provides rapid digestion of proteins
by Proteinase K and quick phase separation;

‘@ A high purity, pre-mixed phenol-chloroform
reagent that attaches directly to the instrument
eliminates handling of this toxic corrosive liquid;
and
@ A choice of final purification by exther ethanol
precipitation or dialysis.

Proven, Quality Product

DNA isolated with the Model 340A standard
protocols has been assayed by UV absorption
which confirms the absence of phenol and pro-
tein in the final product. In addition, gel electro-
phoresis confirms that the DNA can be cut by
restriction endonucleases.

*Patents pending

Genomic DNA in the range of 160 kb can be
routinely isolated. To eliminate cross-contami-
nation between samples, the system is automat-
ically purged with hot 6N nitric acid.

Easy to Operate and Program

Users can select standard methods which are
included with the 340A to process such source
materials as blood, liver and plasmids. For other
materials, users can easily develop their own
methods using the Extractor's easy-to-follow
software.

Multiple Sample Capability

The Model 340A can extract DNA or RNA from
eight samples simultaneously. The time re-
quired varies from 12 hours for plasmids to
three hours for liver. Final purification by ethanol
precipitation requires only 30 minutes. Dialysis
can be completed overnight with the Applied
Biosystems Model 345A Dialyzer which auto-
mates previously time-consuming buffer changes.

For More Information...

Contact your local Applied Biosystems repre-
sentative, the nearest office listed below or in-
dicate reader service number 401.

Am’led

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Dr., Foster City, CA 94404 - (415) 570-6667 * (800 874-9868 « In California (800) 831-3582 « Telex 470052

APPLIED BIOSYSTEMS, LTD., Birchwood Science Park, Warrington, Cheshire, United Kingdom « 0925-825650 « Telex 629611
APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany < 06157-6036  Telex 4191746




Antiviral drugs stymie
cold virus replication

ow do antiviral agents work at

the atomic level (page 1286)?

Two synthetic drugs—called
WIN compounds—appear to stabilize
the common cold virus (and other vi-
ruses with which they interact) and
thereby prevent an essential step in viral
replication, the uncoating of viral nucle-
ic acids. Smith et al. used x-ray diffrac-
tion analyses to study interactions of a
common cold virus—human rhinovirus
14—with WIN compounds (cover).
When virus and drug bind together,
one part of the WIN compound lics in a
hydrophilic site of the virus where a
surface pore opens into a channel; the
channel leads to the RNA inside the
virus. Another portion of the WIN
compound lies in intimate association
with a hydrophobic pocket formed by a
viral protcin. The antiviral effects may
involve induction or inhibition of con-
formation changes in viral proteins,
blockage of ion movement through
pores, or stabilization of the hydropho-
bic pocket (the collapse of which is a
step in uncoating). Insights into drug
and viral interactions should make pos-
sible synthesis of cven more cffective
antiviral agents for the cold virus and
for other picornaviruses, such as polio-
virus, hepatitis A virus, and foot-and-
mouth discase virus.

Adoptive immunotherapy
for cancer

combination of TIL cells (tu-
Amor-inﬁltrating lymphocytes), a

lymphokine [interleukin-2 (IL-
2)], and an immunosuppressant has
successfully cured mice of both small
metastatic tumors and advanced tumors
and will soon be cvaluated in clinical
trials in humans with advanced cancers
(page 1318). The promising antitumor
strategy 1s described by Rosenberg ez al.
and compared with the LAK (lympho-
kine-activated killer) cell system devel-
oped earlier. The TIL technique is 50 to
100 times more potent than the LAK
technique, works in some situations in

19 SEPTEMBER 1986

SCIENCE

which LAK cells are completely incffec-
tive, and produces fewer and milder
side effects. TIL cells arc a subpopula-
tion of lymphocytes that have infiltrated
growing tumors; they are isolated from
cell suspensions made from the tumors.
Cultured in conjunction with IL-2, the
TIL cells multiply (while the tumor cells
dic out) and then are ready for injection
along with IL-2 into a tumor-bcaring
host immunosuppressed cither with cy-
clophosphamide or irradiation. In mice,
TIL cells have caused regression of ex-
isting tumors and have prevented new
tumor growth; in culture, they kill only
tumor cells with which they were orig-
inally matched. To date, TIL cclls have
been isolated from human melanomas,
renal cell carcinomas, and various ade-
nocarcinomas.

Alcohol and the fetus

ABIES born to alcoholics can suf-
B fer a range of ncurologic prob-

lems (collectively called fetal al-
cohol syndrome or fetal alcohol effects),
some of which may be duc to the
exposure of developing brain ncurons
to alcohol (page 1308). Miller fed preg-
nant rats a dose of alcohol that would
be the daily equivalent (in humans) of
the alcohol content of two six-packs of
beer and later studied the distribution
of ncurons in the cerebral cortices of the
offspring. The numbers of cells generat-
ed each day during brain cell develop-
ment, the duration and timing of the
devclopmental period, and the distribu-
tion of neuronal cells were all abnormal
in the experimental rats. Ethanol may
have acted both directly on the cells and
on the scaffolding, growth factors, and
cellular interactions that guide cells to
the proper positions in the brain. Early
devclopmental abnormalities in human
brains, such as these observed in the rat
brain, might account for the mental
retardation, cognitive deficiencies, mo-
tor dysfunctions, and diminished brain
size that characterize children born with
fetal alcohol syndrome. As many as 2%
of all babics who are born alive in the
Western world may be suffering from
the effects of alcohol exposure in utero.

Gas-guzzling bacteria
energize mussels

ESIDING in the gills of deep-sca
Rmusscls in the Gulf of Mexico

arc symbiotic bacteria that use
as an cnergy source methane (the prin-
cipal component of natural gas) that is
seeping out of the sea floor (page
1306). The mussels were collected by
Childress et al. from depths of 600 to
700 meters below the sca surface. Mcth-
anc consumption in the presence of
oxygen by whole organisms and by
picces of the gills exceeded carbon diox-
ide production, suggesting that nceded
carbon (an cnergy source) became avail-
able through the oxidation of the gas;
methane-derived carbon could be de-
tected throughout the bodies of the
musscls, having apparently been trans-
ported there from the gills. This meth-
anc-based symbiotic relation is similar
to previously observed  sulfur-based
symbioses between bacteria and clams,
tubeworms, and other animals living at
hydrothermal vents, subduction zones,
and brine secps deep in the world’s
oceans, where alternatives to photosyn-
thetic pathways are essential for sustain-
ing marine communitics.

Bacteria-guzzling starfish
exclude algae

TARFISH and other cechinoderms
S arc the predominant animals liv-

ing among the plankton on the
occan floor in the Antarctic; their larval
stages, unlike those of similar echino-
derms that live in tropical and temper-
ate waters, do not depend on algac in
the planktonic community for nutrition
(page 1311). Rivkin et al. monitored
ingestion of bacteria and algac in the sca
water by larvac of an Antarctic asteroid;
bacteria were preferentially consumed
and algac actively excluded. Because the
astcroids’ food web is uncoupled from
the planktonic web, asteroids can thrive
in the ocean throughout the year, while
limitations on light and nutricnts at
various scasons secverely curtail the
growth of phytoplankton and phyto-
plankton-dependent organisms.
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Electrophoresis then and now
Then, in the early 70’s, this was the latest thing in
electrophoresis.

Now, it’s the mid 80’s, and there’s a powerful new
concept in high resolution electrophoresis.

PhastSystem

Run and stain SDS-PAGE gels in about 1 hour

PhastSystem combines precision equipment
and new high-performance PhastGel™ media to
give you:

® Fast results: from short separation times and
quick protein staining. In total, SDS-PAGE
and IEF each take about 1 hour. The resolution
is superb.

® Quick staining: coomassie takes about 30
minutes, and silver staining about an hour.

® Reproducibility: you have automated, pro-
grammable control over running and staining
conditions.

Try it for yourself!

Pharmacia

~ Laboratory Separation Division
Piscataway, New Jersey 08854
mation: (800) 526-3618
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Sigma Xi: Companions in Zealous Research

his is the centennial year of Sigma Xi, an honor society that has included within its

ranks many of America’s most distinguished scientists and engineers. In the past, the

society had a very useful role in promoting collegiality and interdisciplinary research.
Now with its 115,000 members and 500 chapters and clubs, it has interesting potential for
future significance that an imaginative leadership is seeking to foster.

At the time of the founding of Sigma Xi at Cornell University in 1886, the number of
scholars conducting research in this country was small, and they were in need of mutual
reinforcement. In their initial statement of their objectives, they emphasized “friendship in
science” and went on to say, “While those whose heart and soul is in their work are coping
with the great problems of nature, let them remember that the ties of friendship cannot be
investigated, but only felt. Let them join heart and hand forming a brotherhood in science
and engineering . . . .”

Another tradition established by the founding chapter was that Sigma Xi’s emphasis
should be on honoring capability or achievement in research. In addition, the chapter should
conduct meetings “to discuss scientific subjects.”

For much of a century, these objectives and procedures sufficed to lead to the creation
of many chapters and the formation of clubs. But with the enormous growth in the number
of scientists and engineers, the role of Sigma Xi has changed at some institutions. At large
research universities, there may be only one local meeting per year of the Sigma Xi chapter,
and that to initiate new members. However, at other chapters, there are multiple meetings
and additional activities such as fostering secondary level education in science. Some
chapters have been experimenting with small group tours. Chapter members have also
assisted in selecting recipients for many small research grants to young scientists.

With its many chapters and clubs, Sigma Xi is in an excellent position to tap informed
opinions at the grass roots level. Members have been chosen for their excellence in research,
and more than 75 percent have Ph.D. degrees. In addition, they are a multidisciplinary
group, with a percentage composition as follows: physical and earth scientists, 27; biological
scientists, 26; engineers, 21; and health, 8, agricultural, 6, social, 6, and computer scientists,
5.

As part of its centennial celebration, the headquarters staff at Sigma Xi, headed by
Executive Director C. Ian Jackson, has queried a sample of the membership concerning
attitudes about many questions bearing on the scientific enterprise. For example, responses
that were almost unanimous were concerns about the state of precollege education in science
and about the ignorance and fear of science that are thought to be present in the general
population.

Another recent initiative by the headquarters staff of Sigma Xi led to an innovative use
of teleconferencing involving more than 60 Sigma Xi chapters or clubs. The particular event
was a cooperative venture with the Department of Energy exploring the global greenhouse
effect. The effort was designed to interest students in the phenomenon. Sigma Xi organized
the meetings at both the sending and receiving ends. Today, more and more universities are
establishing facilities to receive television lectures by satellites. Some have both uplinks and
downlinks. In time, teleconferencing is likely to become one of Sigma Xi’s important
activities.

In the September-October issue of American Scientist, Sigma Xi’s excellent interdisci-
plinary journal, Michael Sokal makes the point that to be successful an organization like
Sigma Xi must occupy a particular useful niche in the ecology of human organizations. In
planning for its centennial, Sigma Xi avoided emphasizing one grand event; rather, it has
sought to define an appropriate niche for the society in the late 20th century. Some values
will remain, however, including those formulated by the founders with their motto,
“Companions in Zealous Research.”—PHiLir H. ABELSON
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Cellular Engineering®
technology

No. 6 in a series of reports

High Density Mammalian
Cell Culture with sophisticated
process control and scale-up
capability.

Hollow-Fiber
Cell Culture
Research System

The ACUSYST-Jr.™ cell culture system contains a single bioreactor within the pre-sterilized disposable

flowpath with microprocessor control of culture conditions.

If you are evaluating your tools to
scale-up mammalian cell culture,
we would like to present the
ACUSYST-Jr.™ automated hol-
low-fiber cell culture system. High
cell densities (greater than 108
cells/ml) are routinely achieved,
at very low cost per quantity of
secreted protein. These cultures,
depending upon the cell line, can
be cultured long-term with high
productivity. The secreted prod-
uct can be continuously har-
vested with high concentration
(MAB up to 5 mg/ml or more in

actual customer use) and high
purity (50-90%) depending upon
serum requirements, and
secreted products molecular
weight.

Sophisticated Process Control

The flexibility of the network of
high speed microprocessors pro-
vide a powerful user interface not
normally found in cell culture
laboratories. An easy to use key-
board allows the operator to
interact with the system through
minimal key strokes. The process

control is carried out by a master
controller and set of slave con-
trollers which adjust pump
flowrates, and monitor pH, O,,
and pressures within the system.
Culture conditions can be main-
tained at a more physiological
level as a result of the patent-
pending “cycling” technology.
These provide an advantage over
standard hollow-fiber technology,
fermentation technology, and
ascites production.

Direct Scale-Up Potential

The ACUSYST-Jr.™ incorporates
the same technology as the popu-
lar large-scale ACUSYST-P™

cell culture system. Information
learned at the development level
can then be transferred to the
ACUSYST-P culture system for
large-scale production.

These electron micrographs show the
extremely high cell density that can be
achieved from inoculation through months of
protein harvest.

Endotronics’ biotechnicians will
install these systems, train your
people in system operation, and
aid in analysis of the biological
data for subsequent process con-
trol adjustments to maximize
production.

Get More Information.
Circle No. 107 on Readers’ Service Card

endotronics

Pioneering Cellular Engineering

Endotronics, Inc.

8500 Evergreen Blvd.
Coon Rapids, MN 55433
612-786-0302




Four ways to

improve your image.

PMI lets you choose from high performance cameras
to advanced imaging systems designed specifically

C2400 VIDEO CAMERA. Exceptional performance
characteristics plus a variety of unique, user-oriented
features enable the C2400 Video Camera to accur-
ately detect details that are invisible with conventional
video cameras. A modular control unit supports all

available camera
heads, and
application-
specific
configurations
are easily

obtained through |

a wide choice of
options and
imaging tubes.

Circle No. 156 on
Readers’ Service Card

C1966 AVEC
SYSTEM.

A totally
integrated,
turnkey imaging
system with
extensive
enhancement
and real-time
digital processing
capabilities. The
Cl1966 AVEC

system can dramatically improve image quality
and detectability when visualizing low contrast,
low intensity and dynamic specimens. A wide
selection of video detectors is available, with
characteristics ranging from high resolution to
high sensitivity, from UV to IR. Highly flexible and

easy to use.

Circle No. 157 on Readers’ Service Card

© Photonic Microscopy, Inc., 1986

for videomicroscopy.

and analysis functions.

Tell us about your application.

The Photonic Microscopy family of imaging products is engineered by

Hamamatsu Photonics, a world leader in imaging detectors and systems.

To learn how these products can be useful to you, contact us today.

N1

Achieving the Ultimate Image.

PHOTONIC MICROSCOPY, INC.

2625 Butterfield Road/204 South/Oak Brook, Illinois 60521
Telephone: 312/571-1241/Facsimile: G3 312/571-1244
A Hamamatsu Company

C1901 IMAGE PROCESSOR. This unique digital
image processor ‘employs two 16-bit video frame
memories and executes a wide range of processing
functions. Real-time features such as image
integration, background subtraction and shading

correction, as
well as 3- D
graphics and
pseudocolor,
make this system
ideal for both
image enhance-
ment and low
light level.

. imaging.

Circle No. 158 on
Readers’ Service Card

C1966 VIM
SYSTEM.
Employing a
unique ultra high

| sensitivity camera
¢ capable of

photon-counting
imaging, this
system permits
high quality
quantitative
imaging at light

levels far below those attainable with conventional
low light level cameras (10! lux to single photons).
Spectral sensitivities rangirg from 140 to 850nm
and Peltier cooling allow the system to be
configured for numerous applications. An integral
processor provides advanced image processing
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In Mathematical and Statistical FORTRAN Programming

IMS I_ Gets You to the Solution FaSte

There is a faster way to get from problem
to solution. A way to reduce development
time, simplify maintenance, improve accu-
racy. A way to measurably increase pro-
ductivity by selecting from hundreds of
complete, fully tested mathematical and
statistical FORTRAN subprograms:

IMSL subroutine libraries

Comprehensive, economical, and sup-
ported by the world’s leading supplier of
FORTRAN libraries for mathematics
and statistics.

Calling a routine from an IMSL library is
faster than writing it. It's a simple fact, but it
can mean a big improvement in the produc-
tivity of both people and computers. It's why
professional problem solvers in more than 60
countries have chosen IMSL libraries as their

standard resource for FORTRAN programming.

IMSL libraries get you to the solution faster.

Return this coupon to:

IMSL Sales Division

2500 ParkWest Tower One

2500 CityWest Boulevard

Houston, Texas 77042-3020, USA.

Telephone: (713) 782-6060

Telex: 791923 IMSL INC HOU

In the U.S. (outside Texas) call toll-free
1-800-222-IMSL.

(] The IMSL Library  [] MATH/PC-LIBRARY
[J SFUN/LIBRARY [[] STAT/PC-LIBRARY

Name

Department

Organization

Address

City Postal Code

Area Code/Phone

Telex

Computer Type SC18609

Problem-Solving Software Systems

Broad Scope.

IMSL libraries provide the most compre-
hensive selection of mathematical and
statistical FORTRAN subprograms avail-
able. In almost any numerical programming
application, IMSL libraries will meet your
current and future needs with over 700
high-quality subprograms.

Standard User Interface.

Uniform calling conventions and docu-
mentation for all supported computer envi-
ronments make IMSL libraries easy to learn
and easy to use. Programs developed using
IMSL libraries are much simpler to de-bug
and maintain than programs containing
undocumented, non-standard or unveri-
fied code.

Wide Compatibility.

IMSL libraries are affordably priced and
compatible with most computing environ-
ments, from supercomputers to personal
computers. Making IMSL libraries avail-
able on all of your computer systems can
expand development flexibility and enhance
application portability in your multiple-
computer environment.

Comprehensive Support.

IMSL product support includes expert
consultation, regular software enhancement,
and maintenance. These services are per-
formed entirely by IMSL personnel to ensure
quality and consistency. IMSL’s systematic,
comprehensive support is the best way to
protect the value of your software
investment.

Accuracy and Reliability.

IMSL subroutines are designed, and exhaus-
tively tested, for accuracy and reliability—
and continually verified through thousands
of hours of computation by customers around
the world. Using IMSL libraries not only
increases productivity, but can also enhance
the accuracy and robustness of your programs
and applications.

The IMSL Library Over 500 mathematical and
statistical subroutines

MATH/PC'”BRARY Subroutines for mathematical
applications (for IBM personal
computers)

STAT/PC-LIBRARY Subr‘())utines for statistical

analysis (for IBM personal

computers)

Subprograms for evaluating

SFUN/LIBRARY
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IMSL Redefines
The PC Site License

hard choices wisely and for using scarce

resources efficiently.

Stock Prices and Stress

The Research News article “Heart attacks
at 9:00 a.m.” (25 July, p. 417) may have
relevance to a problem in a field very differ-
ent from medicine. In studies of stock price
behavior, it has been found that investor
returns on Monday are generally less than
returns for other days of the week and, in
fact, are usually negative. One explanation
for this puzzling difference in day-of-the-
week patterns involves higher Monday
stress: feeling higher stress, investors will
react by selling risky stocks and substituting
low-risk bonds or Treasury securities, which
results in downward movements in stock
prices peculiar to Mondays. With the recent
availability of intraday price data, however,
it has been found that the negative return
behavior is not evenly spaced throughout
Monday, but instead takes place wholly
within the first 45 minutes of trading (from
10:00 a.m. Eastern Standard Time), leading
some to question whether stress is a likely
explanation of price movement so early in
the day. However, the finding that heart
attacks and strokes cluster around 9:00 a.m.
seems to salvage the “high stress” idea as an
explanation of stock price behavior.

Joan C. JUNKUS
Department of Finance,
College of Commerce,
DePaul University,
Chicago, IL 60604-2287

Space Policy and Economic Analysis

John M. Logsdon’s article “The space
shuttle program: A policy failure?” (30 May,
p- 1099) provides a description of the some-
times convoluted process by which impor-
tant U.S. space policy decisions are made.
As such, the article provides food for
thought as many of these decisions are being
reconsidered. In our view, however, the
article introduces but does not clearly re-
solve several important points concerning
the role and value of economic analysis in
the formulation of space policy. Our com-
ments on this issue are organized into two
broad observations.

1) Costs are not irrelevant in the formu-
lation of good policy, since national re-
sources available for space and other activi-
ties are inherently limited. As Logsdon’s
narrative points out, excessively tight bud-
get constraints may lead to undesirable con-
sequences. However, excessively loose con-
straints also cause problems because they
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2) Yet, the goal of good policy should be
not to minimize costs per se, but to maxi-
mize the net of benefits over costs. Achiev-
ing this requires not only cost consciousness
but also a clear awareness of benefits, includ-
ing what economists generally refer to as
“nonmarket values®—benefits that do not
fully or even partially register in the com-
mercial marketplace (such as the amenity
value of clean air and water) but are real
nonetheless. Economics provides methods
for assessing some of these benefits, but in
other cases society must rely on the political
process for their evaluation. The problems
with the shuttle program since its inception
appear to be less due to budget conscious-
ness than to a general fragmentation and
confusion in the political decision process as
a consequence of multiple, poorly articulat-
ed objectives.

The conclusion that we draw—from both
Logsdon’s history and our own observations
of the U.S. space program—is that econom-
ic analysis broadly construed, as opposed to
narrowly preoccupied with costs, can play a
valuable role in the policy process. This role
consists of helping to clarify the societal
choices that must be made for a successful
space policy and educating decision-makers
and the public about them. Virtues such as
“presidential leadership” and “national com-
mitment” may be necessary, but are not
sufficient for a well-conceived program. This
is not to suggest that economics alone is
adequate, or that it cannot be mistaken (for
example, by a neglect of nonmarket values)
or misused. But many of the conflicts in
ends that have arisen in the space program
represent exactly the kinds of trade-offs that
economic analysis can illuminate and, at
least sometimes, help to resolve.

MoLry K. MACAULEY
MicHAEL A. TOMAN

Energy and Materials Division,
Resources for the Future,
Washington, DC 20036

Nuclear Strategy

R. Jeffrey Smith’s 6 June article “A worri-
some shift in nuclear strategy” (News &
Comment, p. 1187) is ill-named.

There has been no shift in strategy. The
growing pressure for “retaliation” or
“launch-on-warning” is the inexorable con-
sequence of the old, all-offense strategy of
Mutual Assured Destruction. As Soviet
long-range ballistic missiles become more
and more capable of destroying our retalia-

IMSL’s new Organiza-
tional Site License can put
IMSL mathematical and sta-
tistical FORTRAN libraries to
work on every IBM personal
computer in your organiza-
tion—quickly, easily and
economically.

A Better Idea in

Site Licensing

IMSL’s Organizational
Site License doesn’t impose
the geographical limitations
of other site licenses. It
allows you to duplicate and
use IMSL PC Libraries wher-
ever you need them—in the
office, at home, or around
the world.

Manageable

Software Costs

The Organizational Site
License costs far less than
multiple individual licenses,
and the one-time license fee
effectively puts a ceiling on
your PC software costs.

Instant Availability,
Higher Productivity

The Organizational Site
License lets you distribute
IMSL software when you
need it, eliminating the cost
and delay of one-at-a-time
purchases and the problem
of unauthorized copying.
And with IMSL libraries
as your standard FORTRAN
resource, you can achieve
faster program development,
easier maintenance, and
higher productivity.

For Complete Information...
Write to:
IMSL Sales Division
2500 ParkWest Tower One
2500 CityWest Boulevard
Houston, Texas 77042-3020
USA
Or
Call 1-800-222-IMSL
(toll-free)
In Texas or outside the
U.S., call (713) 782-6060.
Telex: 791923
IMSL INCHOU.
Facsimile (Gp I/11)
(713) 782-606'

Circle No. 76 on Readers’ Service Card



an increase in the birth rate by offering,
among other things, financial inducements
to mothers. But the Japanese people, over
100 million on a small chain of islands,
showed good sense in deciding to stay with
their modest population growth rate. That
left the government with two choices to
solve the coming labor shortage. One was to
invite Gastarbeiten, as western Europe did,
but Japan refused to alter its immigration
policies. The only other choice available was
to automate, and that the Japanese did with
" a speed unmatched in other industrial coun-
tries.

Japan today has more industrial robots
than the rest of the world put together, and
that, not their managerial expertise or in-
scrutability, is the key reason for their indus-
trial dominance. Japan had a 10-year head
start on the industrialized West with regard
to automation. Furthermore, they automat-
ed industry with the full support of the
workers, who saw automation not as a
threat, but as a powerful tool of productivi-

ty.
In our country, with its great labor sur-
plus (what else do you call millions without

jobs?), any further attempts at automation

will be strongly resisted by workers who see

it as a threat, and our attempt to overtake or

pull abreast of Japanese industrial and eco-

nomic growth will never get off the ground.

Unless, of course, another 500,000 highly
skilled workers are prepared to be laid off.

JAMES S. MELLETT

Department of Biolggy,

New York University,

New York, NY 10003

Effect of Growth Hormone on Cows

An overlooked concern about the poten-
tial impact of genetically engineered bovine
growth hormone on the dairy industry
(News & Comment, 11 July, p. 150) is the
effect of daily administrations of this hor-
mone to hyperstimulate cows to produce 20
to 40 percent more milk.

Under present intensive husbandry condi-
tions, the average dairy cow is spent by the
time it is 4 to 5 years of age because of so-
called production-related diseases. It is high-

ly probable on the large dairy farm that
hormone-stimulated cattle will burn out at
an even faster rate, hence the concern that
this treatment will increase their suffering as
well as the incidence and severity of produc-
tion-related diseases (1).

As for the purported economic savings,
these cows will eat more food in order to
produce more milk: you don’t get some-
thing for nothing. Second, with a higher
turnover rate of dairy cows, the rate of
replacement with young cows would in-
crease as would the cost, since it takes time
and money to raise a yourig calf to maturity.
This is one of the hidden costs of this new
biotechnology that has so far been over-
looked.

MicHAEL W. Fox

Humane Society of the United States,
2100 L Street, NW,

Washington, DC 20037

REFERENCE
1. M. W. Fox, Farm Animals: Husbi , Behavior, and
Veterinary Practice (University Park Press, Balti-
more, MD, 1984).

GABA (and other amino acids]

The determination of gamma-

aminobutyric acid is an old problem
with a new solution: the BAS 200
Analyzer. This integrated, ternary

gradient LC offers dual EC/UV

detection capabilities for amino acid
analysis. In conjunction with OPA
derivatization, it offers subpicomole

detection of many amino com-

pounds, including many small to
moderately-sized peptides. The
BAS 200 is designed for analysis
of amino acids in various biological
media, including dialysates from our
complete MICRODIALYSIS system.
BAS offers everything you need,

including a staff of chemists
qualified to talk to you about

neurochemical assays.
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Panasonic

YOUR PRESCRIPTION
FOR ACCURATE COLOR.
THE PANASONIC “MEDICAL GROUP:’

When your research depends on
accurate color reproduction, taking
a chance could be critical. That's
why we offer the Medical Group:
The Panasonic® WV-CD500 com-

pact solid-state color camera incor-

porates a three-chip interline CCD
image sensor and an efficient mid-
dle index prism optics system for
minimal burn-in and distortion. And
produces resolution of 360 lines.
Also the control unit separates from

For more information, contact your

nearest Panasonic Professional/Indus

the camera body which makes it
ideal for microscopy.

The MT-1340G 13" (meas diag)
color monitor has been designed to
meet the U.L. standard 544 for use
in health-care facilities. Its accurate
reproduction facilitates diagnoses
where color tone and density are a
factor. RGB (linear) input has been
raised from the standard 0.7Vp-p
o 1.5Vp-p to match the output
signal levels of medical imaging

trial Video dealer

devices. And it produces a resolution
of 400 lines for crisp and easy-to
read images

The AG-6300MD VHS recorder
also ( omform(‘ to the U.L. standard
544 It's perfectly suited for use with
X—ray and ultra-sound equipment
for diagnosis and medical training

Don't take a chance when
your research depends on color
accuracy. lake a look at the
Panasonic “Medical Group®

or call y earest regional office

Northeast: (201) 348-7620. Midwest: (312) 981-4826 57-0763

West: (714) 895-7200

Panasonic

Industrial Company
PR T R SRRITN

Southeast: (: 'lrli\““) 6835
Northwest: (206) 251-5209
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HE TENDER TRAP.

Membrane ‘trap’
containing eluted Coomassie
blue-stained sample.

The new Elutrap™ chamber—
for the highest possible recovery of purified macromolecules.

Great advances often come in small
packages—obviously the case with
the new Elutrap chamber from S&S.
This unique device represents a

major step forward in the use of filtra-

tion for rapid elution, isolation and
purification of nucleic acids and pro-
teins from gels and for the concen-
tration of biologicals from solutions.

Unique because, unlike other
methods, it requires no membrane
pre-treatment and minimal sample
pre- and post-treatment.

Unique in its efficiency—because
it delivers high concentrations of
charged molecules, at high purity
levels, with recovery rates greater
than 90%.

Unique in its simplicity—operating tration is complete, the sample is

in any standard horizontal electro-
phoresis chamber; no need to
purchase a separate power supply.
Operation is simple. Sample mol-
ecules migrate through the device's
elution chamber into a small “trap”
formed by two inert exclusion
membranes which allow current to
pass through the device. Large
particulates and contaminants are
excluded by the first membrane:
molecules larger than 5000 D are
retained by the second one. Both
membranes allow passage of buffer
when an electric field is present, yet
prevent buffer flow when there is
no current. When elution or concen-

Sold under ‘Biotrap’ trademark outside the U.S. and Canada. Patent pending.

simply removed from the trap with
a standard pipet.

Call or write for more information
on how to put the Elutrap chamber
to work for your application.

Simultaneous use
of multiple Elutrap chambers.

Schleicher & Schuell

Schleicher & Schuell, Inc., Keene, NH 03431 ® 800-245-4024 ® 603-352-3810
Schieicher & Schuell GmbH, D-3354 Dassel, West Germany * Schleicher & Schuell AG, CH-8714 Feldbach ZH, Switzerland
« Schleicher & Schuell Nederland BV, 5201 AH ’s -Hertogenbosch, The Netherlands
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Now, get the SORVALL Ultra
Beckman rotors in it: Du Pont

| Your Beckman ultraspeed rotor inventory retains its
value when you buy a SORVALL Ultracentrifuge.

When you move up to a SORVALL OTD-B or RC-Ultra, you get new freedom
to choose the rotors best suited to your needs without risking your warranty
protection. You know you can choose from among the ultra rotors in the
comprehensive SORVALL line. But, you also can interchange most Beckman
rotors in a SORVALL Ultra without worrying about which rotors you use or
which instrument they're used in, because Du Pont assumes the remainder

of the warranties.




you really want and use your
assumes their warranties.

Du Pont devised this liberal rotor warranty to provide you with the
maximum centrifugation versatility possible. With a SORVALL®, you keep your
rotors active.

For information on this SORVALL warranty policy and a brochure on
SORVALL Ultracentrifuges (six models, from economy to the most automated),
phone toll free (800) 345-8600, Ext. 500, or write: Du Pont Company, BRML
#162210, Wilmington, DE 19898. In Canada call (416) 745-9870.




Still the only
integrated
scientific analysis,
graphics,and data
acquisition software.

ASYST’

GPIB/IEEE-488 support offer inter-
face versatility you just can’t get from
other products. And all hardware sup-
port integrates seamlessly with the
full range of ASYST capabilities.

Free technical support. 60 days of
free technical support help you design,
set up, and fine-tune the perfect sys-
tem. Ongoing support is available at
a nominal cost.

Macmillan’s widely-acclaimed
ASYST™ Scientific Software still
offers more built-in capabilities than
any other PC software. Its unique
interactive programming environ-
ment includes such functions as FFT,
smoothing, integration, differentia-
tion, curve fitting, statistics, differen-
tial equations, and matrix and

30-Day No-Risk Offer.
CALL 1-800-348-0033.
In New York state, (212) 702-3241.

Ask for technical literature, including
performance benchmarks.

Macmillan

polynomial operations. And all func- ASYST’s extensive function set S ftW&l'e CO

tions are supported by sophisticated  provides the building-blocks that let o) 3

graphics, such as error bars, scatter you assemble scientific applications— 5, affiliate of Macmillan Publishing Company

plots, and axonometric plotting. fast. RS-232 and optional A/D and 630 Third Avenue, New York, NY 10017
ASYST is a trademark of Macmillan Software Co. ASYSTwas developed by Adaptable Lab ies Sofi P.O. Box 18448, Rochester, NY 14618
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e collector that cantlose
'op, doesnt waste your time
and wont cost a fortune.

The new HeliRac¢ Fraction Collector from LKB

This new compact guarantees that no tube will ever change until the drop has
been collected. So you won’t waste your sample or your time. And the world’s
fastest time for tube change gives you perfect collection in any mode you choose:
time, volume or drop. You'll also get simplified waste collection, with zero dead-
volume and hence no contamination. So if you want reliability, HeliRac’s got
it. And if you want to save time, it’s got every feature to automate your
entire collection.
With more intelligence than many larger instruments, HeliRac is so

You'll find more simple to program and so easy to use. Let it run your system or be its

- LKB fraction col- slave. You'll get 6 time windows for optimal collection,
fffzfzf i r‘(‘ftg”gg f 4 memories for program storage and an escape key to
Bachont the speed up parameter changes.. That’s the kind of flexi-
world than any bility you've always wanted in a collector so small—
other. and with a price that’s so sensible.

When you’ve seen it at work in your own laboratory,
you’ll know why the performance and value of Heli-

Rac just can’t be matched. Try it today and you'll see
for yourself.

NOW FILL THIS IN TODAY

' [0 Show me how HeliRac can help my lab.
[J Send me a quotation.

!
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Computer friendly.

Introducing the new Mettler PM To help you interface with your
with DeltaTrac new PM, Mettler introduces DeltaTrac.
DeltaTrac makes your work easier.
The friendliest Mettler precision bal- This active display monitors balance
ance ever invented. It's designed capacity and guides you through the

with built-in bidirectional interfaces. ’ i

In seconds_your PM can be con- V///(/%/ and your weighing on track.

ngc’E[ed to \lnrtt)uallty an\;_computter, % \g—‘ : tPrepa_ltrhetxaour lab I:‘Aort::we s

printer, or, ab automation system. - ////M\\\\\ *  future wi e new Mettler PM.
Mettler’s single control bar . Nine models, capacities from

always puts you in command. You can 110 g to 4100 g, readabilities from

set baud rate, parity, and absolute 0.001 g to 0.1 g. For a copy of our

speed of transfer. 24 page PM series balance brochure

weighing process. Keeping you

With a computer screen and a print- contact: N
out, you can quickly check results, 2
store important information, talk with Mettler Instrument Corporation 0
other computers and peripherals. Box 71
Even have computers talk with your Hightstown, NJ 08520
new Mettler PM. Tel. 1-800-257-9535

Analytical and Precision Balances O Industrial Precision Scales 0 Thermal, Titration and Density Instruments O Nationwide Service
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FPLC-
SETTING
SIANDARDS
IN HPLC.

Why do so many researchers choose the
FPLC® System to separate biomolecules?

It all began with a bold concept, a chro-
matography system which would overcome
all the challenges of biomolecule separation.
This concept became FPLC, a system de-
signed by researchers for researchers. By
combining our expertise in biochemistry,
synthetic chemistry and instrumentation,
we developed a system that meets the
demands for biocompatibility, speed, high
recovery and high resolution...a system that
solves biomolecule separation problems.

FPLC has established a standard by which even other chromato- COLUNN WHICH GIVES YoU THE OLTACE
graphy companies measure themselves. It is unique in the world of high CHROMATOGRAPHY SOLUTION.

cess of thousands of researchers.
As FPLC is so versatile, you can design a system to match your
requirements. In a single system you can:
Eseparate a wide range of biomolecules, from large macromolecul
complexes down to amino acids
Escale-up from analytical to preparative level

schemes
Hcombine the widest variety of standard and high performance

techniques

Central to our original idea, FPLC is designed to meet the chang-

ing needs of your research. Our commitment to the future of FPLC and
your biomolecule separation is shown by our continual development of
new instruments and high performance media. Contact your local
Pharmacia representative for the latest information, including how you

can use FPLC to separate small biomolecules.
0 Pharmacia

Laboratory Separation Division
Piscataway, New Jersey 08854
Information: (800) 526-3618

In NJ: (201) 457-8000
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Higher capacity...plus.

The new 18-place Model 5415
Micro Centrifuge gives you
important operating advantages—
with unique Eppendorf quality.

Versatile in use.

Model 5415 has a variable-speed
motor that reaches a maximum
of 14,000 rpm with an RCF of
16,000 x g; a 30-minute timer;
and a momentary button for short
spins. Itaccepts 1.5 mL, 500 L,
400 pL, and 250 pL Eppendorf
Microcentrifuge Tubes and
blood collection microtubes,
such as B-D Microtainer * Tubes.

New rotor design.

The enclosed rotor design
reduces air turbulence for
quieter operation. And the new
quick-release feature lets you
transport the rotor with tubes—
especially convenient when the
centrifuge is run in a cold room.

BRK-5280

For literature circle reader service number 58

Enclosed rotor design reduces air turbulence
and noise. Tubes are angled precisely at 45° to
maximize pellet formation.

Quick-release feature allows the 18-position
rotor to be easily transported even when
loaded.

*Microtainer® Tubes is a registered trademark
of Becton Dickinson and Company.

The new Eppendorf
Micro Centrifuge.

With 50% higher capacity,
variable speed,

quieter operation, and
quick-release rotor.

Brand new and turning 18.

Safe and rugged.

The Eppendorf 5415 Micro
Centrifuge is UL listed for
safety. It's so rugged that an
accidentally unbalanced load
won't cause excessive vibration
or motor damage. For more
information or a demonstration,
call or write: Brinkmann
Instruments Co., Division of
Sybron Corporation, Cantiague
Road, Westbury, NY 11590,

Tel: 800-645-3050; in New York,
516-334-7500. In Canada: 50
Galaxy Blvd., Rexdale, Ontario
MOW 4Y5, Tel: 416-675-7911.

Specifications
Maximum speed 14,000 rpm
Maximum RCF 16,000 x g

Test-tube capacity 18
Time required for

maximum speed 10 sec
Time required to stop 12 sec

Dimensjons
(Lx W xH) 28x21x285¢cm

eppendorf

Shaping the future. Brinkmann

INSTRUMENTS CO.
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Lab Products revolutionizes
metabolic caging.

Now say goodbye to
DOOr separation and
frustrating cage
complexity:

The Product

remarkable 99% efficiency in the separa-
tion of feces and urine*

15 completely integrated parts that assem-
ble quickly and easily ! ",.

same unit can accommodate other
species...only feeders and floor differ

meets ILAR requirements

collected waste can be removed from
below cage floor without stressing the ani-
mal. All separation component parts are
accessible from below cage fioor

disposable styrene “separator’ for toxic or
radioactive studies. All other components
are autoclavable polycarbonate or stain-
less steel...no glass handling

How to order this system

Call Customer Service people at 800-
526-0469 today and convince yourself that
this is the finest metabolism cage ever
designed.

*This metabolic system does indeed yield remarkable re
sults if, but only if, meticulous attention is paid to both its
assembly and operation. Accordingly, we've prepared ex
plicit instructions that will help ensure optimal system func
tioning. In addition, customers in the USS. will be contacted
by a technical sales representative to provide further con
sultation as required

lab products inc

a DI company //,f’*ww.,»—v
255 West Spring Valley Avenue ‘
Maywood, New Jersey 07607

Copyrnight © BioMedic Corporation, 1986
Patent applied for Printedin US A

ircie No. 120 on Reader service Ca




Eikonix high
performance digital
imaging cameras
convert stationary
pictures and objects
into digital form viaa
linear sensor array.
They offer precise
analytical capabilities
and highly accurate

storage and retrieval
for more applications
than you can imagine.

Ilustrationofa ||
typical imaging system.

Eikonix®high performance digital imaging cameras give your computer the ability to see.
Which in turn gives you the ability to improve the quality of your research, and open
new markets.

Easy-to-use Eikonix cameras are compatible with IEEE 488, DEC Q-Bus, Unibus,
Multibus and VME bus based systems as well as IBM®PCs. They're the most flexible, cost-
effective, reliable, and accurate means available for getting high
resolution image data into a computer for analysis, manipulation,
display and storage. And they're backed by a team of specialists
that provides all the technical support you need for whatever
applications you have —worldwide. ~

Typical applications: Artificial Intelligence ° Pattem
Recognition = Remote Sensing © Earth Resource Analysis = Color
Infrared Imaging © Electron Microscopy = Astrophysics = CAD
. input = Modeling (2D & 3D) = Circuit Design @ Mapping: Radar,

: Cartographic Thematic, Utility, Topographic = Medical Imaging:
! NMR, X-Ray, Ultrasound, PET, Autoradiography,

= Tomography = Materials Testing: Surface Analysm
Rt Tensilometry.

\ If you'd like us to focus on your particular

; application, please call us at (617) 275-5070. If

. you'd like some literature, simply write to us at

|, Eikonix Corporation, 23 Crosby Drive,

| Bedford MA 01730, Telex: 951231

EIKONIX

A KODAK COMPANY

i
|
i

{ | Circle No. 90 on Readers’ Service Card




n the lo

he strategy for running the marathon
is vastly different than for the 100-yard dash.

A successful pension fund has a different
investment strategy, too. Far different than the
quick return, end-of-quarter performance goals
of many investment funds.

While many financial service companies
are racing to offer higher risk investments with
the hope of higher returns, TIAA and CREF
continue to achieve steady growth with broadly
diversified portfolios of retirement-oriented
investments.

This balanced, long-term investment philos-
ophy is the foundation for building lifetime
retirement incomes.

Maintaining the highest yields over 40
years would be comparable to maintaining the
speed of the 100-yard dash over the 26-plus
miles of the marathon. Highly unlikely.

inish line.

The key to successful retirement funding is
consistency over long time periods, because
the investments must provide annuity payments
throughout a staff member’s entire retired life.
A very real reason why over 150,000 retired
educators enjoy the rewards of having partici-
pated in a TIAA-CREF retirement plan.

When the results are in at retirement, you
will find that TIAA-CREF retirees are far ahead.

Send for a free copy of our recent survey
among staff members retired from educational
institutions. Simply write on your letterhead.

TIAA-CREF. You can count on us today...

‘and for tomorrow.

V. \ Teachers Insurance and Annuity Association
College Retirement Equities Fund
730 Third Avenue, New York, NY 10017
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CHEMICAL
ABSTRACTS

KEY TO THE WORLDS
CHEMICAL LITERATURE

A public ation of the CHEWMICAL ABSTRACTS SERVICE Pubbshed weenly by

4 THE AMERICAN CHEMICAL SOCIETYA

ERsEErPEEEEEEEw - B B B
SEgee s FreReEnE S - - %
ﬁ,ﬁ.ﬂiil!i-‘.‘ﬁ’ m‘t‘a L B B

—

S i N B S, B s W3, Nk

k)
Y

ON CAS ONLINE"

You know the value of abstracts found in
CHEMICAL ABSTRACTS (CA).
We’ve made them even more valuable in
electronic form:

® CA abstracts can be displayed on
CAS ONLINE

® CA abstract text can be searched on

Remember—CA abstracts can be searched
and displayed on CAS ONLINE, the online
database from Chemical Abstracts Service.

Yes, please tell me more about CA
abstracts on CAS ONLINE.

Namc
CAS ONLINE
By searching the abstract text, you can Tide
find information in CAS ONLINE Company
difficult to get anywhere else—including
physical properties given in the abstract Address
but not indexed in CA. City State Zip

CAS ONLINE®

Available on STN International®
The Scientific & Technical information Network

19 SEPTEMBER 1986

Fill out and return this coupon:
Chemical Abstracts Service
Marketing Dept. 31086
P.O. Box 3012
Columbus, OH 43210
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0000000000000000000000000000000000000000000000
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National Forum

School Science

Forum ’86: The Science Curriculum

November 14 —15, 1986
Hyatt Regency Crystal City

The National Forum for School Science is designed to encourage informed, cohe-
rent science education policy and practice. Through analysis and discussion of key
issues, the annual forum focuses attention on the most enduring problems and the

most promising solutions.

Forum ’86 Program

Keynote Address
Paul Black, Kings College, London

The School Science Curriculum:

What We Know, What We’d Like to
Know

F. Joseph Crosswhite, Northern Arizona
University

Senta Raizen, National Academy of Sciences

Richard Shavelson, Rand Corporation

Iris Weiss, Research Triangle Institute

Pasquale Forgione, Jr., Connecticut Board of
Education

Daniel Koretz, Congressional Budget Office

Floraline Stevens, Los Angeles Unified
School District

Luncheon Speaker
Harold Hodgkinson, American Council on
Education

For more information, please contact:

The Future School Science Curriculum
Margaret MacVicar, Massachusetts Institute
of Technology
Michael O’Keefe, Consortium for the
Advancement of Private Higher Education
Mortimer Appley, Harvard University
George Bugliarello, Polytechnic University
Mary Clark, San Diego State University
James R. Johnson, University of Minnesota
Ingram Olkin, Stanford University

Forces that Shape the Curriculum:
Teachers, Texts, Tests, and Technology
Rosalie Cohen, Temple University

Robert Hampel, University of Delaware
Mary Budd Rowe, University of Florida

To register, please use the form on the
facing page.

National Forum for School Science
AAAS Office of Science and Technology Education

1333 H Street, NW

Washington, DC 20005 e (202) 326-6620

American Association for the Advancement of Science

1328
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Forum ’86: The Science Curriculum Advance

s 14 — 15 November 1986 Registration

Hyatt Regency Crystal City, Arlington, VA Form

(at Washington National Airport) $2
RegiStrant’S Name (last name) (first name and initial) POSition
Organization Department

Malhng AddreSS (street address)
( )
(city) (state & zip) (telephone number)

(] Please check here if you need special services due to handicap. We will contact you before the meeting.

Enclosed is a check, purchase order, or credit card information (see below) for:

(] $110 Full registration (registration materials, sessions, and two luncheons)

[ $ 80 Partial registration (registration materials and sessions only)

(] $ 40 Student registration — full-time graduate and undergraduate only (registration materials and sessions only)

Separate Meal Tickets: [ Lunch, Friday, 14 November ($20) (] Lunch, Saturday, 15 November ($20)

Allregistrants will receive a program, registration badge, and copies of background papers, and This Year in School Science 1986: The
Science Curriculum after the conference. Registration is limited; preregistration form and payment must be received by 16 October to
ensure receipt of preliminary materials; registrations received after this date will be held at the AAAS Registration Desk in the Hyatt
Regency. Refund policy: Advance registration fees and meal tickets will be refunded for written cancellations received by
10 November; no refunds will be made for requests received after this date.

Charge to my [] VISA or [ ] MasterCard. Number Expiration Date

(no other credit cards accepted)

Cardholder’s signature

Mail top half of registration form to: AAAS Meetings Office, Forum ’86 Registration
1333 H Street, N.W., Washington, D.C. 20005
% .

Hotel Reservation 4 Hyatt Regency Crystal City
AAAS Forum ’86 4 14 — 15 November 1986

(Reservations received after 16 October cannot be guaranteed)

Send confirmation to:

Name Street
City State Zip Telephone No. ¢ )
Other occupants of room: Name Name

Special housing needs due to handicap:

Rdom: (] Single ($75)* [ Double ($85)* [ Twin ($85)* *Add 4% VA sales tax and 5% occupancy tax.

Arrival: Date Time Departure: Date Time

Please list definite arrival and departure date and time. Check-in time is 3:00 p.m.; check-out time is 12 noon. Reservations will be held
until 6 p.m. only, unless guaranteed by one of the credit cards below or I night’s deposit is received. Failure to cancel 24 hrs. prior will
result in 1 night’s charges.

[J American Express () Diner’s Club Number Expiration Date
(] Carte Blanche (] MasterCard Cardholder’s signature
() Deposit (check) of $ ____ enclosed. Make check payable to Hyatt Regency Crystal City.

Mail bottom half of reservation form to: Reservations, Hyatt Regency Crystal City
2799 Jefferson Davis Hwy., Arlington, VA 22202
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Schedule of Events

National Forum

School Science

Forum ’86: The Science Curriculum

November 14 — 15, 1986
Hyatt Regency Crystal City

Friday, November 14

8:00 am
9:00 am

9:45 am

12:15 pm

2:30 pm

Registration

Welcome and Keynote Address

Lawrence Bogorad, President, AAAS
Paul Black, Kings College, London

The School Science Curriculum:
What We Know, What We’d Like to
Know

Panel A: Data producers

F. Joseph Crosswhite, Northern
Arizona University

Senta Raizen, National Academy of
Sciences

Richard Shavelson, Rand Corporation

Iris Weiss, Research Triangle Institute

Panel B: Data users

Pasquale Forgione, Jr., Connecticut
Board of Education

Daniel Koretz, Congressional Budget
Office

Floraline Stevens, Los Angeles
Unified School District

Audience discussion will follow

Luncheon and Address

Harold Hodgkinson, American
Council on Education

The Future School Science
Curriculum
A. Goals and structure of AAAS's
Project 2061: Education for a
Changing Future
Margaret MacVicar, Massachusetts
Institute of Technology

Michael O’Keefe, Consortium for the
Advancement of Private Higher
Education

B. Common themes evolving from
Project 2061: What science, math, and
technology every high school graduate
should know.

Mortimer Appley, Harvard University

George Bugliarello, Polytechnic
University

Mary Clark, San Diego State
University

James R. Johnson, 3M Company
(retired) and University of
Minnesota

Ingram Olkin, Stanford University

Breakout discussions will follow

5:30 pm Reception

Saturday, November 15

9:00 am Forces That Shape the Curriculum:
Teachers, Texts, Tests, and
Technology

Joseph Bordogna, University Of
Pennsylvania

Rosalie Cohen, Temple University

Robert Hampel, University of
Delaware

Mary Budd Rowe, University of
Florida

Breakout discussions will follow
12:15 pm Luncheon and Summary Discussion
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FROM 1.5 ML TO . . .

The Maxi-Mix II offers variable speed mixing
efficiency plus the flexibility to
accommodate mixing 1.5 ml
tubes up to volumetric flasks.

~ » Interchangeable mixing surfaces:
3 1/2” rubber pad and conventional
single tube cup

* Speed control
from 100 RPM
, to 3000 RPM

* Two mode
operation:
pressure
touch or
continuous
operation

Thesmohoe

Available through your local lab
distributor or contact:

Thermolyne

SUBSIDIARY OF
RON

2555 Kerper Blvd. * Dubuque, [A 52001 * (319) 556-2241 * (800) 553-0039
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SAVE DATA
ONA

LET LIFE FOOL YOU ONCE
AND YOU COULD BE
FOOLED FOR LIFE

There was a time when you could buy life
insurance and know exactly what your benefits
would be down the line. It’s not so easy any-
more. Today, insurance plans feature compli-
cated investment devices tied to fluctuating
interest rates. And while the minimum and
maximum amounts payable are fixed, your
beneficiary might get less than you planned for.
Simple isn’t always better, but many insurance
experts recommend you look at Term Life In-
surance. It pays what it promises...no fancy
investment footwork...right up to the termi-
nation age.

Interested? Simply contact the Adminis-
trator, AAAS Group Insurance Program, 1255
23rd Street, N.W., Suite 300, Washington, D.C.
20037, or call Toll-Free 800/424-9883 (in
Washington, D.C. call 202/296-8030).

Each AAAS member can apply for up to
$240,000 of coverage with generous protection
for the family, too.

UV light sources for all major
spectrophotometers and detectors.
Also inquire about our large
variety of stock and custom cells.

For over 20 years. ..

LLMA— Quality you can trust.
Box 544, Borough Hall Station, Jamaica, N.Y. 11424
Telephone (718) 544.9534 or (718) 544-9166.
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