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:omplexed with the antiviral agent WIN 52084. This and related corr 
nhibit viral uncoating after the virus has become attached to the cell 
~enetrated the membrane. Shown is the molecular interptetation of tt I 

jensity which is not seen in the native structure. (The compound conslsra UI a 
$-oxazolinylphenoxy group linked to a 3-methvlisoxamle group by a 
membered aliphatic chain.) The compound binds into a hydrophobic ah 
~iral protein 1, lined by residues that are relativel!? well consen~ed amc 
picornaviruses. See page 1286. [T. J .  Smith et al., Purdue University 
Sterling-Winthrop Research Institute] 
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Antiviral drugs stymie 
cold virus replication 

H ow d o  antiviral agents work at 
the atomic level (page 1286)i 
Two svnthctic drugs--called 

WIN compounhs-appear t g  stabilize 
the common cold virus (and other vi- 
ruses with which thcy interact) and 
thereby prevent an essential step in viral 
rcplication, the uncoating of viral nuclc- 
ic acids. Smith e t  al, uscd x-ray diffrac- 
tion analyses to study iilteractions of a 
common cold virus-human rhinovirus 
14-with WIN compounds (cover). 
When virus and drug bind together, 
one part of thc WIN compound lics in a 
hydrophilic site of the virus whcrc a 
surface pore opcns into a channel; thc 
channel leads to  the RNA inside the 
virus. Another portion of the WIN 
compound lics in intimate association 
with a hydrophobic pockct formcd by a 
viral protcin. The antiviral cffccts may 
involve induction or inhibition of con- 
formation changes in viral proteins, 
blockagc of ion movement through 
pores, or stabilization of thc hydropho- 
bic pocket (the collapse of which is a 
step in uncoating). Insights into drug 
and viral intcractions should makc pos- 
sible synthesis of cven more cffcctivc 
antiviral agcnts for thc cold virus and 
for othcr picornaviruscs, such as polio- 
virus, hepatitis A virus, and foot-and- 
mouth disease virus. 

Adoptive immunotherapy 
for cancer 

A combination of T I L  cells (tu- 
mor-infiltrating lymphocytcs), a 
lymphokine [intcrlcukin-2 (IL- 

2)], and an immunosuppressant has 
successfully cured micc of both small 
metastatic tumors and advanced tumors 
and will soon bc evaluated in clinical 
trials in humans with advanced cancers 
(page 1 3  18). The promising antitumor 
strategy is dcscribed by Roscnbcrg e t  al. 
and compared with the LAK (lympho- 
kine-activated killer) ccll systcm dcvel- 
oped earlier. Thc TIL technique is 50 to 
100 timcs more potent than the LAK 
technique, works in somc situations in 

which LAK cclls arc complctcly incffec- 
tive, and produces fewer and milder 
side effects. TIL  cclls arc a subpopula- 
tion of lymphocytcs that havc infiltrated 
growing tumors; thcy arc isolatcd from 
ccll suspensions made from the tumors. 
Cultured in conjunction with IL-2, the 
TIL cclls multiply (whilc the tumor cclls 
die out) and thcn are ready for injection 
along with IL-2 into a tumor-bearing 
host immunosuppressed either with cy- 
clophosphamide or irradiation. In micc, 
TIL cells havc causcd regression of ex- 
isting tumors and have prcvcntcd new 
tumor growth; in culturc, thcy kill only 
tumor cclls with which thcy wcrc orig- 
inally matched. T o  datc, T I L  cclls have 
been isolatcd from human melanomas, 
renal ccll carcinomas, and various ade- 
nocarcinomas. 

Alcohol and the fetus 

B ARIES born to  alcoholics can suf- 
fer a rangc of neurologic prob- 
lems (collcctivcly called fetal al- 

cohol syndrome or fetal alcohol effects), 
some of which may be due to thc 
exposure of developing brain ncurons 
to alcohol (pagc 1308). Miller fcd prcg- 
nant rats a dosc of alcohol that would 
be thc daily equivalent (in humans) of 
the alcohol content of nvo six-packs of 
beer and latcr studied the distribution 
of ncurons in the cerebral cortices of thc 
offspring. The numbcrs of cclls gcncrat- 
ed each day during brain ccll dcvclop- 
mcnt, the duration and timing of thc 
developmental period, and thc distribu- 
tion of nciironal cclls were all abnormal 
in the cxperimcntal rats. Ethanol may 
havc actcd both directly on the cclls and 
on the scaffolding, growth factors, and 
cellular intcractions that p i d c  cclls to  
thc propcr positions in thc brain. Early 
developmental abnormalities in human 
brains, such as these observed in the rat 
brain, might account for the mental 
retardation, cognitive deficicncics, mo- 
tor dysfunctions, and diminished brain 
sizc that charactcrizc children born with 
fetal alcohol syndromc. As many as 2% 
of all babics who arc born alive in the 
Western world may be suffering from 
thc effects of alcohol exposure in utcro. 

Gasmguzzling bacteria 
energize mussels 

R ESIDING in the gills of dccp-sca 
mussels in the Gulf of Mcxico 
arc symbiotic bactcria that use 

as an cncrgy source methane (thc prin- 
cipal componcnt of natural gas) that is 
seeping out of the sea floor (pagc 
1306). Tllc mussels were collcctcd by 
Childrcss e t  al. from depths of 600 to 
700 metcrs below the sca surface. Mcth- 
anc consumption in the prcscncc of 
oxygen by whole organisms and by 
picces of the gills exceeded carbon diox- 
idc production, suggesting that nccdcd 
carbon (an cnergy source) became avail- 
able through the oxidation of tllc gas; 
methane-dcrivcd carbon could be dc- 
tcctcd throughout the bodics of thc 
mussels, having apparently been trans- 
ported there from the gills. This mcth- 
anc-bascd symbiotic relation is similar 
to previously obscnrcd sulfur-based 
symbioses between bactcria and clams, 
tubcworms, and othcr animals living at 
hydrothermal \ r ~ n t ~ ,  subduction zones, 
and brine seeps deep in thc world's 
oceans, whcrc altcrnativcs to  photosyn- 
thetic pathways arc essential for sustain- 
ing marine communities. 

Bacteria=guzzling starfish 
exclude algae 

S TARFISH and othcr echinoderms 
arc the predominant animals liv- 
ing among the plankton on the 

ocean floor in thc Antarctic; their larval 
stages, unlike those of similar echino- 
derms that livc in t ro~ ica l  and tcmDer- 

L L 

ate waters, d o  not depcnd on algac in 
thc planktonic community for nutrition 
(pagc 131 1). Rivkin e t  al, monitored 
ingestion of bactcria and algac in thc sea 
watcr by larvac of an Antarctic asteroid; 
bacteria wcrc prcfcrcntially consumed 
and algac actively cxcludcd. Because the 
astcroids' food web is uncoupled from 
the planktonic web, astcroids can thrive 
in thc ocean throunhout thc vear. while 

i ,  

limitations on li&t and nutrients at 
various seasons severely curtail thc 
growth of phytoplankton and phyto- 
plankton-dependent organisms. 
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Sigma Xi: Companions in Zealous Research 

T 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 . . . ." 

Gothe r  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 centurv. these obiectives 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, 
i d  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 ~recolleee 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 Scientht, 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."--PHILIP H. ABEL~ON 

Advertsng correspondence should be sent to Tenth Floor, 
1515 Broadway NY 10036 Telephone 212-730-1050. 



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 technolog) 
fermentation technology, and 
ascites production. 

Direct Scale-Up Potential 
The ACUSYST-Jr.'" incorporates 
the same technology as the popu- 
lar large-scale ACUSYST-PTM 
cell culture system. Information 
learned at the development level 
can then be transferred to the 

If you are evaluating your tools to actual customer use) and high 
scale-up mammalian cell culture, purity (50-90%) depending upon 
we would like to present the serum requirements, and 
ACUSYST-Jr.'" automated hol- secreted products molecular 
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Four wavs to 
imx)yove vour imacre. 

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

for videomicroscopy. 
- 

C2400 VIDEO CAMERA Exceptional performance C1901 IMAGE PROCESSOR This unique digital 
characteristics plus a variety of unique, user-oriented image processor employs two 16-bit video & m e  
features enable the C2400 Video Camera to accur- memories and executes a wide range of processing 
ately detect details that are invisible with conventional functions. Real-time features such as image 
video cameras. A modular control unit supports all integration, background subtraction and shading 
available camera correction. as 

configurations 
are easilv 
obtained through 
a wide choice of L-- 
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Readers' Service Card 
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Readers' S w k e  Card 

C1966 AVEC C1966 VIM 
SYSTEM. SYSTEM. 
A totally Employng a 
integrated, Unique ultra high 
turnkey imaging sensitivity camera 
system with capable of 
extensive photon-counting 
enhancement imagng, this 
and real-time 
digital processing 
capabilities. The 
C1966 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 sensitivin from W to IR. Highly flexlble and 
easy to use. 

Cilde No. 157 6n Readers' Service Card 

system permits 
h1gh quality 
quantitative 
imaging at light 

levels far below those attainable with conventional 
low light level cameras (10-I lux to single photons) 
Spectral sensitivities ranging from 140 to 850nm 
and Peltier cooling allow the system to be 
configured for numerous applications. An inteqal 
processor provides advanced image processing 
and analysis functions. 
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Tell us about your application. 
The Photonic Microscopy family of imaging products is engineered by 

Harnarnatsu Photonics, a world leader in imaging detectors and systems. 
?b learn how these products can be useful to you, contact us today 

m 
Acheving the Ultimate Image. 

PHOTONIC MICROSCOPY, INC. 
2625 Butterfield Road1204 South/Oak Brook, Illinois 60521 

lklephone: 31W571-124VF'acsimile: G3 31W571-1244 
@ photonic M i m o w ,  I~c. ,  1986 A Hamarnatsu Company 



Gets You to the Solution 

Uniform calling conventions and docu- 
FORTRAN libraries for mathematics 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- 

Wide Compatibility. 
IMSL libraries are affordably priced and 

compatible with most computing environ- 
ments, from supercomputers to personal 
computers. Making IMSL libraries ava~l- 
able on all of your computer systems can 
expand development flexibility and enhance 
application portability In your multiple- 
computer environment. 

2500 C~tyWest Boulevard Comprehensive Support. 
Houston, Texas 77042-3020, USA. IMSL product support includes expert 

Telephone: (713) 782-6060 consultation, regular software enhancement, 
Telex: 791923 IMSL INC HOU and maintenance. These servlces are per- 
In the U.S. (outside Texas) call toll-free formed entlrely by IMSL personnel to ensure 

1 -800-222-IMSL. quality and consistency. IMSL's systematic, 

The IMSL L~brary  MATHIPC-LIBRARY comprehensive support is the best way to 
SFUNILIBRARY STATIPC-LIBRARY protect the value of your software 

FU NILIBRARY 
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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:OO 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 
Depavtment 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 analjrsis in 
the formulation of space policy. o u r  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 

provide inadequate incentives for malung 
hard choices wisely and for using scarce 
resources efficiently. 

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 
"nonrnarket 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 ~rovides 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 obiectives. 

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 necessani, but are not 
sufficient for a well-conceived program. This 
is not to suggest that econ6mics 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. 

MOLLY K. MACAULEY 
MICHAEL A. TOMAN 

Energy and Materials Division, 
Resourcesfor 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 shifi 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- 

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 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. 

2500 ParkWest Tower One 
2500 CityWest Boulevard 
Houston, Texas 77042-3020 
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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 Gastarbtiten, 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- 
aial dominance. Japan had a 10-year head 
start on the industrialized West with regard 
to automation. Furthermore, they automat- 
ed indusay with the tidl support of the 
workers, who saw automation not as a 
threat, but as a p o w d  tool of productivi- 
ty. 

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

jobs?), any firrther 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. MEUETT 
Department of Bldogy, 
New York Univemq, 

N ~ W  I-&, m loo03 

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 hyperstirnulate 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 fann 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 (I). 

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 young calf to maturity. 
This is one of the hidden costs of this new 
biotechnology that has so far been over- 
looked. 

MICHAEL W. FOX 
Hurmtw Society of the United Statcs, 

2100 L strcet, NW, 
W a s b i n p ,  LX 220037 

REFERENCE 

1. M. W. Fox, F a m A ~ :  Hrrb Behavior, and 
Vctninmy Rma (University* Press, Baiti- 
more, MD, 1984). 

19 SEPTEMBER 1986 LEITBRS 1297 





THE TENDER TRAF? 
Membrane 'trap' 
containing eluted Coomassie 
blue-stained sample. 

The new Elutrap" chamber- 
for the highest possible recovery of purified macromolecules. 

i \ 

. , Grmt advances often come in ernall Unique in its simplicity-operating tration is complete, the sample is 
. 'i _ pe8c@ges-obuioudlythe a% with In any standard horizorz@l electro- simply removed from the trap with 

: * " '  the Elutrap chamber from 58i& - pho~sis &amber; na need to a standard pipet. 
.This unique device represents a purchase a separate power supply. Call or write for more information 1 , .  rnbiorste~fon&ard in the use of filtrs- Operetion is simple. Sample mol- on how to put the Elutrap chamber 
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Now, get the SORVALC Ultra 
Beckman rotors in it: Du Pont 

rotor inventory retains its 
value when you buy aSORVALL 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 i%Axd 
protection. You h o w  you can choose from among the ultra rotors in the 
com prehensive SORVALL line. But, you also can interchange most Beckman 
rotors in a SORVAU. Ultra without worrying about which rotors you use or 
which instrument they're used in because Du Pont assumes the remainder 
of the warranties. 
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Stdl the onlv 
integratedv 

scientific anahrsis. 
graphics and aata 

acquisiti6n software. 

~acmillan's widely-acclaimeded 
ASYST" Scientific Software still 
offers more built-in capabilities than 
any other PC software. Its unique 
interactive p r o L ~ g  enenviron- 

I 
GPIBIIEEE-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. 

ment includes such funitions as FFI; 
smoothing, integration, differentia- 
tion, curve fitting, statistics, differen- 
tial equations, and matrix and 
polynomial operations. And all func- ASYST's extensive function set 

I L L mc- 
tions are supported by sophisticated provides the building-blocks that let software m. 
graphics, such as error bars, scatter you assemble scientific applications- ete pub- ~ p a n Y  
plots, and axonometric plotting. fast. RS232 and optional A/D and 630 Third Avenue, New York, NY 10017 

~reeiechnical supp&rt. 60 days of 
free technical support help you d*, 
set up, and fine-tune the perfect sys- 
tem. Ongoing support is available at 
a nominal cost. 

WDay No-Risk Ol%e~. 
CALL 1-800-348-0033. 

In New York state, (212) 702-3241. 
Ask for technical literature, including 

performance bemhmarks. 
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I 1  Ihc' coAAzctor that cant lose 
a dron doesn't wastevour time 

I '  

andri-orit cost a f&u ' ;-x; ' "" 
: y$$! 

j The new HeliRa<Fraction Collector from LKB vFii;Fs($ I .  

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 

e or drop. You'll also get simplified waste collection, with zero dead- 
volume and hence no contamination. So if you want reliability, HeliRac's go 

it. And if you want to save time, it's got 
entire collection. 

With more intelligence than many larg 
You'll find more simple to program and so easy to use. Let it run your system or be it. 
LKB fraction col- - slave. You'll get 6 time windows for optimal collection, 
lectors at work 1 4 memories for program storage and an escape key t 

C speed up parameter changes. That's the kind of flex] 

I bility you've always wanted in a collector so small- 
and with a price that's so sensible.&&$#j 

* -. -." 23 
When you've seen it a t  work in your own laboratory, 

, : (  ) ,  , (  h (  1 ,  > 
you'll know why the performance and value of Heli- 

, \ 
< > < '  

I \ ( l T  Rac just can't be matched. Try it today and you'll see 



/ntroducing the newMe*/er PM TO help you interface with your 

with Deltahac 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. weighing process. Keeping you 
In seconds your PM can be con- 
nected to virtually any computer, 

and;;,"ymv;n;~; 

printer, or lab automation system. future with the 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 

With a computer screen and a print- contact: 
out, you can quickly check results, 
store important information, talk with Mettler Instrument Corporation 
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 Preclsion Bn lnn r~sn  I P ~ I    st rial Preclsion Scales OThermal, Titratton and D ~ n s i t v  lnstrumentsn Nationwide Service 
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FPLC- 
SETTING 

STANDARDS 

Why do so many researchers choose the 
FPLCn 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 se~aration ~roblems. 

FPLC has established a itandard by which even other chromato- THE HEART OFTHE FPLCm SYSTEM ISTHE 
COLUMN, WHICHGIVESYOUTHE ULTIMNE 

graphy companies measure themselves. It is unique in the world of high CHROMATOGRAPHY SOLU~ION. 

performance chromatography, and has already contributed to the suc- 
cess of thousands of researchers. 

As FPLC is so versatile, you can design a system to match yo 
requirements. In a single system you can: 
separate a wide range of biomolecules, from large macromolecul 

complexes down to amino acids 
scale-up from analytical to preparative level 
.exercise manual or fully automated control of multi-step purificat 

schemes 
.combine 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. 

Pharrnacia 
Laboratory Separation Division 
Piscataway, New Jersey 08854 
Information: (800) 526-361 8 

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. It accepts 1.5 mL, 500 pL, 
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 
For a 

Safe and rugged. 
The Eppendorf 5415 Micro 
Centrifuge is UL listed for 
safety. It's so rugged that an 
accidentally unbalanced load 

Enclosed rotor des~gn reduces alr turbulence won't cause excessive vibration 
and nose Tubes are angled prec~sely at 45" to 
maxlmlze pellet formatton or motor damage. For more 

Qutck-release feature allows ttre I&posrt~on 
rotor to be easily transported even when 
loaded 

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 
M9W 4Y5, Tel: 416-675-7911. 

Specifications 
Max~mum speed 14,000 rprn 
Max~rnurn RCF 16,000 x g 
Test-tube capacity 18 
Time reauired for 

maximum speed 10 sec 
Time required to stop 12 sec 
n~rnnnstnns 

*Mtcrotatnerm Tubes IS a regtstered trademark 
- (L; W-x h) 28x21 x285crn 

of Becton Dlcktnson and Cdmpany 

c-- XKIorF 
Shaping the future. Brinkmann 

INSTRUMENTS CO 
1 i terature c i r c l e  reader service number 58 

demonstration c i r c l e  reader service number 59 



Lab Products revolutionizes 
metabolic caging. - 

bbprod& inc 
a v c l Z B l  cornpnrly 

255 West Spnriq Val1t.y Avr.rluc A 

Maywood, ~ c w - ~ ~ c r s r : ~  07607 +------ 





A h e  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 

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. 
TLAA-CREE You can count on us today.. 
and for tomorrow. 

T ~ r s  Insurance and Annuity Association 
College Retirement Equities Fund 
730 Th~rd Avenue. New York, NY 10017 
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ON CAS ONLINE" 
You know the value of abstracts found in Remember-CA abstracts can be searched 
CHEMICAL ABSTRACTS (CA). and displayed on CAS ONLINE, the online 
We've made them even more valuable in database from Chemical Abstracts Service. 
electronic form: ........................................ ....... 

CA abstracts can be displayed on i Yes, please tell me more about CA 
CAS ONLINE t abstracts on CAS ONLINE. 

CA abstract text can be searched on : Namc 
CAS ONLINE . 

By searching the abstract text, you can 
find information in  GAS ONLINE 
difficult to get anywhere else-including 
physical properties given in the abstract 
but not indexed in CA. 

CAS ONLINE" 
Available on STN Internationalm 

The Scientific & Technical Information Network 

Company 

Address 

City Statc Zip 

Fill out and return this coupon: 
Chemical Abstracts Service 
Marketing Dept. 3 1086 
P.O. Box 3012 
Columbus, OH 43210 
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* National Forum 
= - for nmm- 
I I - - 

* - School Science w a r -  
'A= m m  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 The Future School Science Curriculum 
Paul Black, Kings College, London Margaret MacVicar, Massachusetts Institute 

of Technology The School Science Curriculum: 
What We b o w ,  What We'd Like to Michael O'Keefe, Consortium for the 

Know Advancement of Private Higher Education 
Mortimer Apple!?, Haward University 

F. Joseph Crosswhite, Northern Arizona George Bugliarello, Polytechnic University University Mary Clark, San Diego State University 
Senta Kaizen, National Academy of Sciences 
Richard Shavelson, Rand Corporation 

James R. Johnson, University of Minnesota 

Iris Weiss, Research Triangle Institute 
Ingram Olkin, Stanford University 

Pasquale Forgione, Jr., Connecticut Board of 
Education Forces that Shape the Curriculum: 

Daniel Koretz, Congressional Budget Office Teachers, Texts, Tests, and Technology 
Floraline Stevens, Los Angeles Unified Rosalie Cohen, Temple University 

School District Robert Hampel, University of Delaware 
Mary Budd Rowe, Universiy of Florida Luncheon Speaker 

Harold Hodgkinson, American Council on To register, please use the form on the 
Education facing page. 

For more information, please contact: 
National Forum for School Science 
AAAS Office of Science and Technology Education 
1333 H Street, NW 
Washington, DC 20005 (202) 326-6620 

American Association for the Advancement of Science 
L 
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Forum '86: The Science Curriculum 
14 - 15 November 1986 

Hyatt Regency Crystal City, Arlington, VA 
(at Washington National Airport) 

Advance 
Registration 

Form 
S2 

Registrant's Name n n m L l  i t l l , t  n ,~mi  in* ~ n ~ t ~ n l i  Posit~on 

Organization Department 

Mailing Address 
i \ t ~ c c t  addrc\ \ r  

( c ~ t y i  i\tdte & 71pi  
( 1 
(tclephilne 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: 
$1 10 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) 

All registrants 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 
( n i l  othcr c r c d ~ t  card, ,xceptcdi 

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 Hyatt Regency Crystal City 
AAAS Forum '86 + 14 - 15 November 1986 

(Reservations received after 16 October cannot be guaranteed) 

Send confirmation to: 

Name Street 

City State Zip Telephone No. ( 1 

Other occupants of room: Name Name 

Special housing needs due to handicap: 

R60m: 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 1 night's deposit is received. Failure to cancel 24 hrs. prior will 
result in 1 night's charges. 

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 



National Forum 
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Forum '86: The Science Curriculum 

November 14 - 15, 1986 
Hyatt Regency Crystal City 

Schedule of Events 

Friday, November 14 Michael O'Keefe, Consortium for the 
Advancement of Private Higher 

8:00 am Registration Education 

9:00 am Welcome and Keynote Address B. Common themes evolving from 
Lawrence Bogorad, President, AAAS Project 2061 : What science, math, and 
Paul Black, Kings College, London technology every high school graduate 

should know. 
9:45 am The School Science Curriculum: 

What We Know, What We'd Like to Mortimer Appley, Harvard University 

Know George Bugliarello, Polytechnic 
University 

Panel A: Data producers Mary Clark, San Diego State 
F: Joseph Crosswhite, Northern University 

Arizona University James R. Johnson, 3M Company 
Senta Raizen, National Academy of (retired) and University of 

Sciences Minnesota 
Richard Shavelson, Rand Corporation lngram Olkin, Stanford University 
Iris Weiss, Research Triangle Institute Breakout discussions will follow 

Panel B: Data users 
Pasquale Forgione, Jr., Connecticut 5:30 pm 

Board of Education 
Daniel Koretz, Congressional Budget 

Office 
Floraline Stevens, Los Angeles Saturday, November 15 

Unified School District 

Audience discussion will follow 9:00 am Forces That Shape the Curriculum: 
Teachers, Texts, Tests, and 

12:15 pm Luncheon and Address Technology 
Harold Hodgkinson, American Joseph Bordogna, University Of 

Council on Education Pennsylvania 

2:30 pm The Future School Science Rosalie Cohen, Temple University 
Curriculum Robert Hampel, University of 
A. Goals and structure of AAAS's Delaware 

Project 2061 : Education for a Mary Budd Rowe, University of 

Changing Future Florida 

Margaret MacVicar, Massachusetts Breakout discussions will follow 

Institute of Technology 12:15 pm Luncheon and Summary Discussion 
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The Maxi-Mix I1 offers \ speed mixing 
efficiency plus bility to 

accommodatr I I I L A ~ I L ~  1.5 ml 
,es u p  tc etric flasks. 

- 
~ariable 
the flexi . . .- -..,.-. 
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SAVE DATA - 
tut 

Ut 
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'1 vcn I 

L- 1 INSTRUMENTATI( 
3COF 
your la& 

vlaeo cassette recoraer (vcn). rne econc 
PCM-1 Instrumentation Recorder Adaptor pc 
the use of widely available and inexpensive 
to record two channels of analog data for t 
-.-..a ~1 ours, Ideal for computer intnAenn 

rears 

- Medical Systems CI 
medical & physiological instrur 
3NE PLAZA ROAD, GREENVALE, N.Y. 11 
1 621-9190 OUTSIDE N.Y. STATE 800-6! 

TELEX-645031 MEDSYSTEMS 

~nterchangeab~e mixing surfaces: %, 3 l i Z t 1  rubber pad and conventional 
single tube cup 

Speed control 
from 100 RPM 
to 3000 RPM 

3 - z3 Two mode 
operation : 
pressure 
touch or 
continuous 
operation 
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Record . . 5 on a sta ndard 

rmical ,....--. 
errnits 
VCRs 
wo or 

3re inforn 
edical Elel 
, - -  

tation cor 
ctronics fc 
I 

For rnc Itact: 
Ir Over 25 - Available through your local lab 
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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 8001424-9883 (in 
Washington, D.C. call 2021296-8030). 

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.. . 
--WELLMA- Qwlii you can trust. 
Box 544, Borough Hall Station, Jamaica, N.Y. 11424 

Telephone (718) 544-9534 or (718) 544-9166. 
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