


What a difference 
a J makes. 

Youll really appreciate the heat? Their efficient design 
Merence a J Series hgh- -- -- a means they don't have to 
speed or large-capacity cen- work as hard to do the job. 
trhge can make in your lab. All in all, we've done quite 

For one h g ,  they are a lot to make the J Series 
Merent. They're designed fnendly And much more 
that way With a lot of atten- productive. 
tion to little detds that make Find out what a ddference 
a big difference when you a J makes. Contact Beckman 
use a centrhge day after day \- Instruments, Inc., Spinco 

Lke being able to set the Division, 1050 Page Mdl Road, 
controls in any order you want. for living cell separation is a good Palo Alto, CA 94304. (800) 
Or attach the rotors with speed example. So is our hgh-force 742-2345. Offices worldwide. 
and ease. rotor for mini-preps. 

And J Series centrifuges accept We've even made the J Series 
a full range of standard rotors, easier to live with.Theyrre quieter, 
plus some very ddferent ones. accelerate and decelerate faster, 
Counterflow centrifugal elutriation and put out less heat. why less BECKMAN 

A SMITHKUNE BECKMAN W M M Y  

Circle No. 121 on Readers' Service Card 



I CEOMEGAHASII'ALL! - 
Thousands of Temperature 
Measurement and Control Devices! 
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i'@FFmTHESHELF" FOR FST DEUVERY? 
Solid S-We Tempelature 
CQntroller rir ! 
The CN310 compact temperature controller 
combines versatility and economy with precision 
temperature control. Available with either 
J, K, Tor ATD input, theCN3lO features a 
large 3-112 digit LED display with 1% resolution. 
The proportional bandwidth can be adjusted by 
the user, to provide precise proportional or on-off 
control. 
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The HH81 and HH82 allow users to measure 
J and K thermocouples, with either single or dual inputs. 
Stendard features include Display Hold, MinlMax, 
relative difference, units (OFPC) and 
autoranging (0.111 degree). The 
HH82, with dual channels, lets you ' -, 

measure two different inputs and The OS7l portable infrared 
the difference between them. , thermometer lets you 
High accuracy and 8 wide accurately measure 
variety of features are built in to, temperature from a 
every HH81 and HHNi to combin 
economy with functionality. 

mow. 
d i m  contact. Simple through4he-lens Fmm 0425 In CT viin=button operation make the, 

aOrkr;cai=awcaam p a d  Meter easy to use, with the reliability and performance of 
much more expensive Instruments. 

In CT (208) sss-1660 The DP10 series indicators are 
lm DIN panel meters with functions -108n m O r r k r , c I n i ~ a a  
and capabilities never seen before in a $795 In Or ( Z g )  358-16(0 
metar of it's site. Built-in features let 
ihe user: select the inwt. choosina 
from thermocouple, *D,.thermi&r, 

, voltage, current or resistance; scale 
I the input with built-in math, including 

algebra, log and trig functions; drive 
analog and RS232-C outputs; mre  
maxlmin readings; and drive four 
alarmlcontrol outputs. 

Miniature Microprocessor 
Temperature Controller 
The CN9000 compact temperature controller has, within a 
1/16 DIN case, advanced state-of-the-art technology in 
electronics, resulting in a full-featured PID controller that's 
onequarter the size of typical units. Each unit is switchable 
for thermocouple type and control mode. The CN9OOO has 
dual setpointsloutputs; choose from either mechanical 

The CN9000 features PID with approach 

suppress overshoot 
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OVER Multnomah Falls, Oregon, on the Columbia River Plateau just below 
le Ronneville Dam. Seventeen million years ago, lava began to pour out of huge 
ssures across an area of 200.000 square hlometers (80,000 square miles) in the 
orthwestern United States and e\yentually formed a basalt plateau with an average 

I mile). The rock is now deeply cut by the 
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Lunar atmosphere 

T HROUGH earth-based telescopes 
it has been possible to make high 
resolution spectroscopic mea- 

surements of the lunar exosphere (a part 
of the moon's atmosphere where gas- 
phase collisions are negligible). Sodium 
and potassium vapors above the moon 
scatter sunlight, and each of these ele- 
ments produces resonance radiation at a 
characteristic wavelength. Potter and 
Morgan analyze the spectral profiles 
that were obtained from measurements 
made at both the McDonald Observa- 
tory and the Kitt Peak National Obser- 
vatory; possible sources and sinks of the 
exospheric sodium and potassium are 
also discussed (page 675). Because the 
ratio (about 6 :  1) of sodium to potassi- 
um in the moon's exosphere is much 
like the ratio on the lunar surface, it is 
likely that the exosphere develops from 
the vaporization of surface minerals. 
The lunar ratio of sodium to potassium 
is much different from the ratio of the 
two in Mercury's exosphere, where it is 
about 100 : 1. If the exospheres of the 
moon and Mercury are generated by 
similar processes, then the surface of 
Mercury may be greatly depleted in 
potassium compared with sodium. 

Nodal bending wave from 
Saturn's ring 

T HERE is a wave structure in one 
of Saturn's rings (ring C) that is 
unlike any seen before. Rosen 

and Lissauer interpret the radio occulta- 
tion data that were collected by the 
Voyager 1 spacecraft in 1980 as evi- 
dence for the existence of a one-armed 
spiral bending wave (page 690). The 
distinctive signature of the unusual 
nodal wave includes outward propaga- 
tion from the ring (the first bending 
wave that has been found to bend out- 
ward), winding in the direction that the 
ring particles move, but rotation in a 
direction opposite to that in which the 
ring particles rotate. Particles making 
up ring C are small compared with 
those in another one of Saturn's rings, 
ring A. The observations described fit 

with theory regarding how the wave is 
excited and propagated and what prop- 
erties would characterize such a wave. 
The s iral bending wave appears to be 
cause i by the gravitational potential of 
Saturn's largest satellite Titan. 

Multidrug resistance 

M ULTIDRUG resistance is a phe- 
nomenon that compromises 
effective chemotherapy. Some 

tumors, for example, colorectal cancers 
and some lung and breast cancers, do 
not respond at all to chemotherapeutic 
dru s; other tumors are at first effec- 
tive f y inhibited by a chemotherapeutic 
agent but subsequently become refrac- 
tory not only to the effects of this drug 
but also to drugs that they have never 
before encountered. Two previously 
known biochemical changes that take 
place in multidrug-resistant cells are 
overproduction of a membrane glyco- 
protein called P170, which facilitates 
the eftlux of chemotherapeutic drugs 
from the cancer cells and, as a result of 
this effect, a decrease in the accumula- 
tion of the drug within the cell. A third 
change in multidrug-resistant cells has 
now been identified by Kramer et al.: 
when multidrug resistance was induced 
by the antitumor agent adriamycin 
there was an increase in the activity of 
the glutathione redox pathway, a meta- 
bolic pathway by which reactive oxygen 
species are detoxified within cells (page 
694). These and perhaps other bio- 
chemical changes may be common to 
multidrug-resistant cells whether the 
resistance occurs de novo or is acquired. 

Membrane attachments 

T RANSPLANTATION anti ens are 
stably integrated into tf e mem- 
branes of cells. In contrast, a 

surface glycoprotein called Qa-2, which 
is closely related to the transplantation 
antigens and is found associated with 
certain types of hematopoietic cells, is 
anchored in the lipid bilayer of the 
membrane by phosphatidylinositol 
(PI). Waneck et al. report that Qa-2 can 

be converted from a PI-anchored pro- 
tein to a stably integrated protein if just 
one of its amino acids, residue 295, is 
changed (page 697). Through site-di- 
rected mutagenesis, the nucleic acid 
code for the negatively charged aspar- 
tate at position 295 was replaced with 
the nucleic acid code for a neutral valine 
residue. The altered Qa-2 could no 
longer be modified by PI and therefore 
could not be released from the mem- 
brane by those enzymes that typically 
release PI-anchored proteins from 
membranes. The simple substitution 
apparently removed from the protein its 
signal for modification; this signal is 
believed to be, at least in part, a weakly 
rather than strongly hydrophobic trans- 
membrane segment in the protein. 

Quinoxalinediones 

A NTAGONISTS have now been 
found for a subtype of neuro- 
transmitter receptors for which 

no antagonists had previously been 
available. The receptors are the non- 
NMDA (N-methyl-D-aspartate) sub- 
type that experimentally mediate post- 
synaptic actions of quisqualate and 
kainate, two synthetic analogs of glu- 
tamate; the new class of antago- 
nists, quinoxalinedione compounds, are 
known as DNQX and CNQX. Honor6 
et al. evaluated the binding characteris- 
tics of DNQX and CNQX and show 
that these compounds are potent com- 
petitors for the non-NMDA receptors 
on the cortical membranes in rat brain 
(page 701). In addition, DNQX and 
CNQX prevented quisqualate and kai- 
nate from excithg spinal neurons. Avail- 
ability of the new antagonists will open 
the way to study physiologic functions 
and pharmacologic actions of quisqua- 
late- and kainate-responsive receptors and 
may help explain how the receptors par- 
ticipate in neurotransrnission. 

The bottom lines 
Were ancient atmospheres the source of 
gases inside amber (fossilized tree res- 
in)? Arguments are aired on page 717. 
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The Price of Progress 

S cientists are feeling beleaguered these days, and there is some danger that their 
problems may be exacerbated if they develop a siege mentality. Recent charges-that 
they are cruel to animals but kind to colleagues accused of misconduct, that they show 

excessive zeal in trying to cure disease but lack of interest in protecting the environment- 
cause many scientists to react by labeling all critics as modern Luddites. Actually, this 
situation only illustrates the fact that science, like everything else in the world, is changing, 
and rapidly. What is needed is a careful appraisal of new rules to cope with the evolution of 
science and new approaches to public relations with a society that is increasingly threatened 
by the mystique of science. 

One mistake in the face of these criticisms would be to argue that scientists cannot 
improve their own procedures. Some will argue that any change is an admission of guilt, but 
change and some misunderstanding are always the price of progress. Increases in the rate of 
discoveries, in the number of investigators, and in interdisciplinary research are having their 
impact on the old procedures. The days of the gifted amateur working with pins and sealing 
wax are over. When many authors from more than one laboratory are collaborating, it is 
impossible to expect everyone to know all of the experimental intricacies of all the work- 
but there is no escaping the fact that an author's name on the paper implies responsibility for 
all the work in that paper. If senior investigators share the credit when the work of students 
and collaborators is good, they must expect to share the blame when the work is poor. 
Hence, prudence suggests limiting groups to a size that can be competently supervised. 

Those who expect progress without mistakes do not understand progress. When 
mistakes do occur, whether by fraud, sloppiness, or honest error, it is essential that they be 
corrected as rapidly as possible, and retractions, however embarrassing, must be made. In a 
smaller and cozier world, deviations from high standards of scholarship were dealt with 
informally; today's scientists need to realize that errors must be handled more formally, and 
in full view of an anxious public. In complex problems of fraud, misconduct, or error, 
scientists will need to develop procedures that nonscientists will find thorough, objective, 
and fair. Otherwise, the case will be made that laypersons must themselves be the judges, a 
potential nightmare when complex science is involved. 

A new area of concern relates to the publication of all essential data for the verification 
of a research paper. Although it is axiomatic in science that such data should be available to 
the reader, some of modern science is so voluminous-DNA sequences, coordinates for x- 
ray structures, computer programs-that it cannot take up valuable journal space. Data 
banks are now available, but some investigators, out of laziness or desire to maintain 
proprietary advantage, fail to deposit their data. This should not be allowed. Science, 
together with a number of journals, has developed procedures to help ensure that any 
individual who publishes in these journals will send the appropriate information to data 
banks. In the old days of the small, old-boy network, such conditions could be enforced by 
word of mouth. The need for more formal procedures, which will be explained to authors, 
arises because of the exponential growth in the numbers of scientists and journals. 

A willingness to examine our own procedures should not be interpreted as a need to 
change good procedures into cosmetic ones. Preserving the good, however, will require 
explaining the goals and procedures of modern science to an uninformed public. Scientists 
should, when possible, convert their specialized terminology into understandable language, 
so that scientific jargon is not interpreted as a protective device. The implications of new 
discoveries and our judicial procedures, warts and all, will have to be clarified. This can be 
done, and in many cases has been done brilliantly. Most of the public, in fact, hold scientists 
in high regard, and few would like to stop progress in its tracks. However, scientists must 
deal with the issues honestly. We cannot say we have eliminated all fraud, all pain to animals, 
all radioactive spills. We can say that science, like all other forms of human endeavor, will 
never proceed flawlessly, but scientists accept the responsibility to minimize the unpleasant 
side effects as well as to maximize the advance of the f r o n t i e r . - D ~ ~ ~ E ~  E. KOSHLAND, JR. 
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Manager@ - the leading bibliographic management 
software, and Grant Accountant" - for more efficient 
management of grant funds. 

Research Information Systems, Inc. 
1991 Village Park Way, Suite 205, Encinitas, CA 92024 

(800) 722-1227 In California (619) 753-3914 
In Western Europe: BILANEY Consultants GmbH Telqim: 02 11/37 60 91 

In A U S ~ ~ ~ L :  AMPL Software Pty.,Ltd. Phone: (02) 884 019 

C m t  Comments is a hademark of Institute for Sdentific Information 
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hire scientists who have backgrounds pre- 
dominantly in research. I would hope that 
the support of the Hughes Institute, along 
with the increasing recognition that under- 
graduates should be able to receive first-class 
scientific training without attending Ivy 
League schools, - 4 1  encourage libera a& 
colleges to recruit faculty interested both in 
teaching and active research. 

AARON M. ELLISON 
Division of Biological Sciences, 

Cornell University, 
Ithaca, NY 14853 

Koshland's editorial on the new Hughes 
Institute initiative to support undergraduate 
education in the sciences struck exactly the 
right note. The Institute is indeed to be 
commended for growing both wiser and 
bolder as it has grown older, and one hopes 
there is more good to come. High-quality 
science education of the sort that attracts the 
ablest students depends on whether faculty 
members can sustain a simultaneous and 
serious commitment to both research and 
teaching. That, in turn, depends on a sup- 
portive academic and scientific environ- 
ment. In decades past, value was placed on 
the idea that research and teaching are com- 
plementary activities, each enhancing the 

other; considerable respect was accorded to 
those scientists who developed the kind of 
broad perspectives and ability to synthesize 
that permitted evaluation and communica- 
tion of a wide range of scientific obsewa- 
tions. In recent years, however, the lives of 
those who aspire to the scientist-teacher 
ideal have become increasingly d35cult. 
Correspondingly, career choices along those 
lines have been discouraged. 

The core of the problem is a combination 
of financial and sociological forces which 
have made it appear that teaching and re- 
search are in conflict. Over the short run, 
teach'i  renuns to institutions both less 
money and less prestige than does research. 
The upshot is that at the larger institutions, 
with their heavier dependence on outside 
money, time spent on teaching and on other 
activities necessary over the long run for 
both good teaching and good research, is 
widely regarded as time lost fiom more 
productive effort. Scientists at the smaller 
institutions are made to feel that their sus- 
tained concern for teaching has compro- 
mised their right to claim support as re- 
search scientists. Without anyone's intend- 
ing it, the award of large sums of money 
based on short-term research productivity 
has created a mind-set within the scientific 

and academic community that seriously 
compromises its own longer range values 
and the likelihood of success in achieving 
them. 

The problem is not an easy one to solve, 
particularly for federal agencies that are un- 
der pressure tkom their constituents to show 
rapid gains fiom money expended. It is, 
however, the sort of problem that the 
Hughes Institute, having displayed a will- 
ingness to invest for longer term payofti, 
could undertake to address. To meet the 
immediate need, the institute might consid- 
er a program of research grants targeted 
specifically to those who still aspire to the 
scientist-teacher ideal. Of equal importance 
would be a special postdoctoral program, 
one which gives young scientists at an early 
stage of their careers the freedom to explore 
the advantages of combining research and 
teaching activities. If we are not careful, we 
will find ourselves in a situation in which the 
availability of support for scientist-teachers 
becomes irrelevant because there are not any 
people with the kind of background neces- 
sary to take advantage of it. 

PAUL GROBSTEIN 
Department of Biology, 

Bryn M a w  College, 
Bryn M a w ,  PA 19010 
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Saves labor and tedium Mur-ups are impossible 

. Depoats samples into vlalsat t ~ m e  of harvesting or, optionally later if desued 
Rugged and easy-to-use stainless-steel and  alum~num mechanism Lasts a 
lifetime 
Unique 24-port wash valve ma1 
EIAIELISA pla-te washer . Many options and  low-cost dul 
-supernatant collectionsyste 
- harvest-headsandtraysfor tesr r u ~ e s .  
- multiple-wash manifolds hot~cold valr 
- harvest-heads for any kind of plate 
- harvest-head quick-disconnects & mo 

PHD "Cell Harvesters cost less than unlts with CWCA L C U , U ~ ~ ~  $3100 VVC p r v v l u c  

60-day lr~al Complete satlsfact~onguaranteed or your money back 

Cambridge Technology, Inc. 
23 ELM STREET, WATERTOWN, M A  02172 US A (617) 923 
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POTAMKIN PRIZE FOR 
ALZHEIMER'S DISEASE RESEARCH 
A prize of $100,000 will be awarded by the 
American Academy of Neurology to a person in 
recognition of major contributions to the under- 
standing of the causes and the prevention, 
treatment, and ultimately the cure for Alz- 
helmer's disease and related disorders. 

Candidates may be nominated on a world-wide 
basis from any of the biological disciplines 
including biochemistry, molecular biology, mo- 
lecular genetics, pharmacology, immunology, 
phys~ology, cell biology or neuropathology. 

A nominating letter citing the scientific accom- 
plishments of the candidate in detail, two sup- 
porting nominating letters, a curriculum vitae, 
and up to six (6) selected reprints in eight (8) 
complete sets are required. 

The deadline for receipt of materials is November 
1, 1988. No nomination will be considered 
unless ~t is complete. The awardee must be 
present at the AAN annual meeting in Chicago, 
Illinois, U.S.A., on Saturday April 15, 1989. 

Request application and submit nomination to: 
Potamkln Prize for Alzheimer's Disease 

Research 
Award Committee 
American Academy of Neurology 
2221 University Avenue S.E.-Suite 335 
Minneapolis, MN 55414 
(612) 623-81 15 

The Potamkin Prize is funded through the philan- 
throw of the Potamkin Foundation. 
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BioVision , a Complete, l ntegrated l mag ing Microscope Workstation 
Designed Especially for Cell, Developmental, and Molecular Biology. 

A BlOVlSlON SYSTEM 
One of the newest revolutions in 
biology is the capability to detect and 
quantify molecules and characterize 
physiological properties of living cells 
and tissues using antibodies, 
DNAJRNA hybridization probes, func- 
tional fluorescence analogs, and 
physiological indicators. BioVision is 
your entree into this revolution. 

The BioVision system integrates the 
optical, mechanical, and computer 
hardware and software components 
essential for performing fluorescence, 
dark field, polarized light, phase 
contrast, interference, and bright field 
microscopy. The complete, integrated 
BioVision system includes 

Microscape 
Stage, Shutter, and Filler Automation 
Vidicon and CCD Imagers 
Host Computer 
Real-Time lmage Processor 
High-ResduUon Color Monitor 
Mass Storage Device 
Hardcapy Output Device 
B i k d  Application Software 
MuHiprobe Custom Filler Set 

A BIOLOGICAL SOFTWARE 
BioVision combines an intuitive, inter- 
active user interface with over 20 man- 
years of biological application software 
development to provide an extensive 
set of software functions, including 

Mulliprobe Fluorescence AnalysisN 
Ratio imaging 
Automaled image acquisHkn and 
microscope controls 
Noise reductkn and illumination 
conection functions 
Real-time background subbacdion, 
averaging, and histogran pm?shg 
Imageenhancement udng and 
freqency domain filtecing lechiques 
Intensity transformatkn fundkns 
QuaMfeatureanalysisfundions 
lmage slahbcs and &nendonal 
measuremenls 
GrapMcs and anndation 
Mulliple image display capabilii 

All software functions are controlled 
via a menu conveniently displayed on 
one side of the screen or by single 
stroke command keys. User-specific 
functions can be added via the host 
computer and the Perceptics 
Command Language. 
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ACUSTOMER SUPPORT 
Perceptics provides complete support 
for installation, on-site training, 
hardwarehoftware update services, 
and consultingservices. Each BioVision 
system comes with thorough documen- 
tation, including a Technical Manual 
and User's Guide, and a oneyear 
membership to the Perceptics 
Certified Users' Program. 

Perceptics Corporation 
725 Pellissippi Pkwy., P.O. Box 22991 
Knoxville, TN 37933-0991 
(61 5) 966-9200 FAX (61 5) 966-9330 

For research use only. Not for use in diagnostic 
procedures. 
BioVision and Multiprobe Fluorescence Analysis 
are trademarks of Perceptics Corporation. 

@Perceptics Corp. 1987 
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Forma Scientific, Inc. 
Box 649, Marietta, Ohio 45750 1-61 4-373-4763 
Telefax. 1-61 4-373-2382 Telex. 29-8205 
U.S. and Canada 1-800-848-3080 

Today's quality.. . tomorrow's innovations! 
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Prepare Zfrectormready99 cDNA 
in less than 24 hours!! 

he CDNA Synthesis /Gf is T designed to accelerate and 
simplify the synthesis of cDNA 
(with cohesive EcoR I ends) for 
insertion into plasmid or X vectors. 

Pre-assembled and pre- 
dispensed reaction mixes 
reduce the time riuired and 
potential for error-transfer the 
entire first-strand reaction mix 

A detailed "Minkmanual" is included with 
each kit to ensure successfuI cDNA 
synthesis-every time. 

One kit provides sufficient 
reagents for me different cDNA 
syntheses, each starting with up 
to 5 pg of polyadenylated RNA. 
SephacryP S-200 spun columns 
simplify intennediate putifications- 
no precipitations! 

to a tube containing all of the Clone full length cDNA as long 
second-strand reaction mix. as 7.5 kb-our FPLCpurem Pharmacia 

Murine Reverse Transcriptase Pha-& LKB Biotechnology 
for lirs-strand synthesis is the Piocateway, Jensy - 
key factor in the generation of Informdon: (800) 526-3618 
such long cDNA. In N.J. (201) 4578459 407~ 
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X-rays, maps, and more - using Save hundreds OF hours annu; 
your own PC. manual measurement terhniq 

Areas, lengths, angles. and slopes Automate complex analyses. I 

X.Y digitizing complete with soFtware, choice ur 
User-defined units digitizing tablet, money-bark guarantee 
Standard ASCII data output and full year hardware warrantu. 
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m Keyboard macros Sigma-ScanTM software is also 
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densitometer ever. 
Molecular Dynamics' new 3C 

film in less than 3 minutes. That's The density at each point is measured The new Model 300A Cc 
500-1000 times faster than most with 12-bit precision (4096 density Densitometer. It's about ta 
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Come and explore the Important issues to be addressed: 
future of science teaching r/ How will changes in science teaching affect 

in the United States. Hear tomorrow's workforce? 

nationally recognized lead- r/ What type of school environment would enhance 
quality teaching? 

ers in education, government, business, 
r/ Should the state's role in science education be 

and the sciences as they discuss ways in restructured? 

which their respective communities can ,, How should teacher qualit). be assessed? 
cooperate to promote quality science r /  How can teacher certification and licensure 
education for today's elementary and sec- methods be improved? 

ondary school students. r/ What is the role of teachers in education policy? 

Confirmed speakers include: 
Angelo Collins, Co-Director, The Teacher Assessment Project, Stanford Uniziersity 

Linda Darling-Hammond, Director, Center for the Study of the Teaching Profession, Rand Corporation 

Franklyn G .  Jenifer, Chancellor, Massachusetts Board of Regents of Higher Education 

Frank Newman, President, Education Commission of the States 

Claire Pelton, Administrator and teacher, San Jose Unified School District; Vice Chair, National Board for 
Professional Teaching Standards 

Cecile Springer, Director of Contributions and Community Affairs, Westinghouse 

Irene Thorman, Teacher, Withrow High School, Cincinnati; member, National Board for Professional 
Teaching Standards 

David Wright, Majority Policy Chairman, Pennsylvania House of Representatives 

Wbetber you're a . . . Register now! 
teacher, policymaker, scientist, administrator, To reserve your place, use the advance registration 
principal, or concerned citizen . . . you can gain new form on the facing page. For more information, 
insights, participate in lively discussion, and share write: Forum '88, Office of Science & Technology 
your ideas with colleagues from across the nation at Education, AAAS, 1333 H Street, MX', Washington, 
the AAAS Forum for School Science. DC 20005. 

The AAAS Forum for School Science is sponsored in part by a grant from the Carnegie Corporatzon of New York 

77-8 SCIENCE, VOL. 241 



Advance Registration Form 

AAAS Forum '88: Science Teaching 
7-8 October 1988 + Twin Bridges Marriott, Arlington, VA 

(Near National Airport, Washington, DC) 

Please print or type 

Name 
(last) (t~rst and initial) 

Affiliation 

Mailing address 
(street and number) 

(city) (state & zip) (telephone number) 

Check one: Check enclosed VlSA MasterCard 
(no other credit cards accepted) 

Credit card no. Expiration date 

Cardholder's signature 

Check here if you need special services due to a handicap. We will contact you 
before the meeting. 

Fees 

15 September Deadline: Registrants will receive a badge, program, and This Year in Mail top half (registration form) to: 
School Science 1988: Science Teaching. Registration is limited. Late registrants' materi- AAAS 
als will be held at the AAAS registration desk at the Twin Bridges Marriott. Refund 
requests for registration fees and meal tickets must be made by letter or telegram to the Forum '88 Registration 
AAAS address by 22 September and will be honored after the Forum. 1333 H Street, NW, Room 830 
No refunds will be made for cancellations received after 22 September. Washington, DC 20005 

Hotel Reservation + Twin Bridges Marriott 
AAAS Forum '88 + 7-8 October 1988 

Reservations received after 15 September 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: 

Room: Single ($70)* Double ($70)* 0 Twin ($7O)* *Add 4.5% VA sales tax and 5% occupancy tax. 

Arrival: Date Time Departure: Date Time 

Please list definite arrival and departure dates and times. Check-in time is 4:00 p.m.; check-out time is 1 :00 p.m. Reservations will be held 
until 6 p.m. only unless guaranteed by one of the credit cards below or one night's deposit is received. Failure to cancel 24 hrs. prior will 
result in one night's charges. 

American Express Diner's Club Card number Expiration date 

VISA Mastercard Cardholder's signature 

Deposit (check) for $ enclosed. Make check payable to Twin Bridges Marriott Hotel. 

Mail bottom half (hotel reservation form) to: Reservations, Twin Bridges Marriott 
333 Jefferson Davis Hwy., Arlington, VA 22202 




