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LETTERS 
Pooling efforts in this field will helv I 7 

Laboratory Decontamination 

I read with great interest the article 
"Prudent practices for disposal of chem- 
icals from laboratories" by Robert M. 
Joyce (4 May, p. 449). I fully agree that 
the first step in reducing the problems of 
disposal is sound planning of every 
experiment, including minimizing the 
amount of chemicals ordered to conform 
with the quantities required. I also agree 
that the second step is planning of labo- 
ratory destruction of the wastes. The 
problem of disposal is especially acute in 
the field of cancer research. At the Inter- 
national Agency for Research on Cancer 
(IARC), we are acutely aware of this and 
organized a meeting of experts in 1978, 
at which the participants reached the 
same conclusions ( I ) .  

On the recommendation of this group, 
to conduct "research into methods for 
the destruction and disposal of chemical 
carcinogens," the IARC in 1979 initiat- 
ed, with the support of the Office of 
Safety of the National Institutes of 
Health of the United States, a project to 
test published methods and to elaborate 
methods for those compounds for which 
no published method was available (2). 

The following criteria were established 
for a method to be considered accept- 
able. 

1) A degradation technique should 
lead to disappearance of the carcinogen, 
as analyzed by conventional analytical 
techniques. 

2) The products of degradation should 
have no adverse biological effect. Al- 
though it was recognized that long-term 
animal experiments are the ideal method 
for testing such effects, short-term test- 
ing using the Ames Salmonella typhi- 
murium mutagenicity assay was selected 
in order not to impede research. 

3) The method should be reproducible 
and applicable in all laboratories. It was 
decided, therefore, to organize collabo- 
rative studies for the validation of all the 
proposed methods. The groups taking 
part in these collaborative studies were 
convened in small meetings with the task 
of discarding or amending, as required, 
all the methods thev had tested and 
ranking them with respect to ease of 
utilization, danger of the reagents used, 
efficiency, and manpower involved. 

So.far, seven classes of chemical car- 
cinogens have been investigated, and 
five volumes have been published on, 
respectively, aflatoxins, nitrosamines, 
polycyclic aromatic hydrocarbons, hy- 
drazines, and nitrosamides (3); two vol- 
umes. on haloethers and aromatic 
amines, are in press. 

solve the problem of waste disposal in 
small-scale laboratory investigations, 
well as the acute problem of the treat- 
ment of spills, which has also been 
looked into in these publications. These 
monographs can be obtained through the 
Oxford University Press in New York or 
Oxford, United Kingdom. 

M .  CASTEGNARO 
Unit of Environmental Carcinogens 
and Host Factors, International 
Agency for Research on Cancer, 
150 Cours Albert-Thomas, 
69372 Lyon CPdex 08, France 
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Science and Technology 
Awareness Month 

During the past 3 years I have been 
director of the Office of Energy Re- 
search, I have testified before several 
congressional committees on various as- 
pects of some of the Department of En- 
ergy's (DOE'S) science and technology 
programs. A recurrent theme of the 
questions asked by the members of these 
committees has been, "What are we 
getting for our money by supporting ba- 
sic research?" In reply, I have used what 
I now call the "standard argument." I 
usually cite some of the federally sup- 
ported basic and applied research con- 
ducted 10 or 20 years ago. I then point 
out how many of our present goods, 
services, products, health care benefits, 
and so forth can be traced to that sup- 
port. For DOE it is an impressive list 
that includes nuclear power, nuclear 
medicine, and radiation processing. It is 
clear that some substantial portion of our 
gross national product comes from this 
kind of activity. Unfortunately, this ex- 
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planation is not particularly useful to a 
representative or senator seeking ways 
to explain to the nonscientist constituent 
why the present levels of government 
support for basic and applied research 
are essential for the future economic 
growth in certain technical areas where 
the United States must remain among 
the leaders. Without such support, we 
could easily lose our ability to  compete 
internationally in these areas. 

The importance of having members of 
Congress informed on this issue cannot 
be underestimated. Those of us who 
testify help in the process of keeping 
them informed. But they are busy, and 
science and technology are not always 
their highest priority. For  this reason, I 
believe that in the final analysis it may be 
more important for a substantial number 
of our citizens to have a better apprecia- 
tion of the fact that virtually everything 
that they eat,  drive, fly, view, take, 
wear, and so forth exists in its present 
form in part due to  past government 
support of basic and applied research. 
Industrial support of applied research 
and development is also essential to  this 
process and needs to be encouraged. 
However, a t  the moment, I am more 
concerned with the government role in 
the basic end of the activities. 

I have a suggestion on how to improve 
this situation of public understanding of 
the role of science and technology in our 
lives. I believe that it is time for scien- 
tists and engineers to  take more respon- 
sibility for explaining science and tech- 
nology in ways the rest of our citizens 
can understand and appreciate. That is, 
we need to convince them that science 
and technology are important to our na- 
tion's future. How to accomplish this? 
Pamphlets, television, radio, and other 
media events help. Traveling lecturers 
who give excellent views of technical 
subjects in entertaining ways help. How- 
ever, in my opinion there is no substitute 
for person-to-person contact between 
scientists and engineers and members of 
the rest of the community in which they 
live. 

Therefore, I propose that October be 
designated "Science and Technology 
Awareness Month." What this means is 
that members of the AAAS, the Ameri- 
can Institute of Aeronautics and Astro- 
nautics, the Society for Industrial and 
Applied Mathematics, the Institute of 
Electrical and Electronics Engineers, the 
American Physical Society, the Ameri- 
can Nuclear Society, the American 
Chemical Society, and so forth volunteer 
to give a simple, jargon-free talk on what 
they do and why they believe it is impor- 
tant to our nation. They should give 
these talks to their local chapter of the 

Lions, Kiwanis, or Rotary clubs; Cham- 
ber of Commerce; or any other appropri- 
ate civic or service organization. Far  
from being put off, the public I come in 
contact with is fascinated by science and 
technology and is willing to learn about 
them and the benefits they produce. It 
helps if things are put in terms that they 
understand and the explanation comes 
from 9 friend or  neighbor. 

My objective is to cause the greatest 
possible mixing of those who earn a 
living as scientists or engineers with 
those who do not. If this kind of interac- 
tion is to occur, it needs to be stimulated 
but need not be too highly organized. In 
my attempt to  try to stimulate this activi- 
ty, I am sending this same letter to 
several civic service clubs and booster 
organizations in the hope that they will 
contact the various local o r  national 
technical professional societies to make 
arrangements to have volunteers talk to 
them. Those who believe that a better 
informed public is important for the 
health of U.S,  science and technology 
should volunteer to  help make condi- 
tions better by giving such talks to their 
local service club, high school PTA, or 
civic clubs. Mayors, councilmen, repre- 
sentatives, and senators should also be 
invited. They might enjoy the talk and 
add some thoughts of their own. Since 
this is being suggested in the spirit of 
volunteerism, I will give a talk on DOE'S 
basic research programs to the first ser- 
vice or civic club that invites me. 

ALVIN W .  TRIVELPIECE 
OBce of Energy Research, 
Department of Energy, 
Washington, D.C. 20585 

Animal Rights Movement 

Sharon Lynn Campbell's recent letter 
(8 June, p. 1043) clearly demonstrates 
that few lessons have been learned from 
the challenges of the animal rights move- 
ment. Campbell rejects Jeffrey' L. Fox's 
wise counsel that "scientists should not 
use dramatic testimony from patients 
who have benefited from animal re- 
search" and criticizes the animal rights 
movement with the comment that "they 
are not often open to reason." Campbell 
does not acknowledge that there are now 
large and growing professional associa- 
tions of lawyers, veterinarians, psychol- 
ogists, scientists, physicians, and others, 
all based on and supporting the animal 
rights philosophy. These are reasonable, 
articulate, intelligent individuals who 
share a common perception that (i) ani- 
mals have rights independent of humans 
and that (ii) our traditional homocentric 
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bias is no longer a valid world view or 
justifiable foundation for biomedical re- 
search. 

The biomedical research establish- 
ment is increasingly reacting to the chal- 
lenge of the animal rights movement in 
ways that are often hyperemotional, 
nonobjective, and uncharacteristically 
unscientific. This is a disturbing trend, 
since the same individuals continue to 
castigate the animal rightists for using 
such tactics. 

What is needed in this continuing de- 
bate is objective analysis and discussion 
of the strengths and weaknesses of both 
sides of the issue. We are doing this. The 
phenomenal growth, increasing intellec- 
tual vigor, and legislative victories of the 
animal rights movement clearly demon- 
strate that we have made an acceptable 
case to the general public. 

Until the biomedical research commu- 
nity is ready to accept that their tradi- 
tional approaches to research and health 
care are not infallible, that change is 
needed and desirable, and that the legiti- 
mate concerns of the public must be 
seriously addressed, they will continue 
to encounter a high level of opposition. 

JOHN E .  MCARDLE 
Humane Society of the United States, 
2100 L Street, N W ,  
Washington, D.C. 20037 

EDB Alternatives 

The issue of grain fumigation has been 
addressed in Science (News and Com- 
ment, 17 Feb. ,  p. 671 ; Letters,  30 Mar.,  
p. 1354) and elsewhere (1) in recent 
weeks. Commentators have described a 
retreat to more traditional chemical 
treatments of grain as  the result of con- 
troversy and rulings over ethylene dibro- 
mide (EDB). We are concerned that this 
may stimulate a perception that the alter- 
natives mentioned are safe o r  safer than 
EDB. The truth is that c o m ~ o u n d s  such 
as aluminum phosphide, methyl bro- 
mide, and especially carbon tetrachlo- 
ride mixtures (usually with carbon disul- 
fide) are highly toxic. Grain terminal 
workers and grain inspectors are at  spe- 
cial risk. We have documented serious 
multifocal nervous system damage 
among grain terminal workers, which we 
attribute to exposure to  the carbon tetra- 
chloride-carbon disulfide mixtures in 
particular (2). In practice, worker pro- 
tection cannot be ensured. Uncontrolled 
fumigation of incoming grain cargoes and 
inadequate labeling of shipments accord- 
ing to prior fumigation are two important 
risk factors. 

Our concerns and conclusions over 

the safety of grain fumigation are rein- 
forced in the findings of a recent General 
Accounting Office investigation (3). 

We hope that the EDB controversy 
spurs a broader examination of the safe- 
ty and efficacy of the predominant chem- 
ical methodologies for insect control in 
the grain industry. 

S .  L .  SAUTER 
L .  J .  CHAPMAN 

Department of Preventive Medicine, 
University of Wisconsin Medical 
School, 504 Walnut Street, 
Madison 53706 

H. A. PETERS 
C. G. MATTHEWS, R. LEVINE 

Department of Neurology, University 
of Wisconsin Medical School, 
600 Highland Avenue, Madison 
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Gene-Splicing Experiment 

Colin Norman's article "Judge halts 
gene-splicing experiment" (News and 
Comment, 1 June, p. 962) contains an 
incorrect assessment of the proposal 
submitted by Advanced Genetic Sci- 
ences, Inc. (AGS), to the Recombinant 
DNA Advisory Committee (RAC) for 
their consideration. The proposed bio- 
logical control experiment does parallel 
that previously approved by the RAC for 
Steven Lindow and Nickolas Panopo- 
lous, but differs substantially in target 
crops and bacterial strains. The state- 
ment on page 963, "the company has 
been funding Lindow's research and 
now wants to test his modified bacteria 
on several different crops," is inaccurate 
and establishes a negative and detrimen- 
tal viewpoint toward our scientific objec- 
tives and company interests. The strains 
cited in the AGS proposal were isolated 
and characterized at  AGS independently 
of Lindow's efforts. Our proposal was in 
no way an effort to avoid the current 
litigation and injunction delaying Lin- 
dow's field application. 

TREVOR SUSLOW 
Plant PathologyiBio-control Group, 
Advanced Genetic Sciences, Znc., 
6701 San Pablo Avenue, 
Oakland, California 94608 

Erratum: In the article "Windows on a new cos- 
mology" by George Lake (18 May, p. 673 ,  the 
caption for figure 4(b) on page 680 was incorrect. 
The photograph shows the electric dipole moment 
apparatus at the Institute Laue-Langevin in Greno- 
ble, France [courtesy of N. Ramseyl. 
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results - guaranteed! 
Get the facts in our new catalogue and give your- 
self a whole new scenario of problem-free chro- 
matography. 

Trisacryl is developed and manufactured by m d  
Pointet-Girard (RhBne Poulenc Group) 

n 
I 

Head office: LKB-Produkter AB. Box 305, S-16126 Bromma, Sweden. Tel08-98 0040, telex 10492 
Main US sales office: LKB Instruments, Inc. 9319 Gaither Road, Gaithersburg, Maryland 20877. Tel. 301-963-3200, telex 909870 (dom.), 64634 (intern.) 

UK sales office: LKB Instruments Ltd., 232 Addington Road, S. Croydon, Surrey CR2 8YD, England. Tel01-657 8822, telex 264414 
Other sales offices in: Antwerp, Athens (for Middle East), Bangkok. Copenhagen, Lucerne, Madras, Moscow, Munich. Paris, Rome, Turku, Vienna, Zoetermeer - - - - - - - - -  
Yes! Please send me your new catalogue of chromatography chemicals. 
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No more manual calculation of eal 
concentration - this new access0 
for your UA-5 absorbance detectc 
will do it for you. 
" - nicroprocessor-controlled 

tration Readout saves timc 
Droves your accuracy. It 
s sample absorbance to co 

centratlon, then displays and prints 
it directly in any units you choost 
mglml, g%, mollll, Iblgal . . . 
whatever. Use it with the UA-5 tc 

JV-VIS colorimetr 
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of other detectors you could 
UA-5 has 18 available 

wavelengths from 214 to 660 nm 
and full-scale sensitivity ranges 
from 0.002 A to 2.0 A. You can 
choose from 14 flow cells for 
applications ranging from pLC (0.12 
VI volume!) and HPLC to large-scale 
prep work. Use it to scan electro- 
phoresed gels or centrifuged density 
gradients, monitor simultaneously 
two separate columns or one column 
at two wavelengths, and, of course, 
to read solution absorbance in 
lift-out cuvets. And now, with the 
Concentration Readout, the UA-5 
gives you those readings automati- 
cally and directly in the units you 
want. 

A U, ~ n d  
280 nn 
in~ l l ld ing  recorder. I ne Loncentra- 

?adout is just $395. With 
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The new 
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reagent c 
tions wit 

If you h: 
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informat 

Here's a fast, simple way to measure 
:ular Weight 

and 
QC solutions and reagents, 
Measure Concentration 
of LC fractions. 

-----.. 
Wide Range L n r  -om Precision Systems can 

UWZIUI, ~conomica l  addit io l~ LU a ~ ~ ~ ~ u s t  any laboratory. With it yo! 
measure freezing point of aqueous solutions - or now any solu 
with solvents having freezing points from - 6 to + 22°C. Fast, 1 

rate, reliable, the CRYETTE measures freezing point to 0.001 "C z 
rate of about one minute per determination. 

Freezing point depression data gives you a precise determinati 
concentration and average molecular weight to 1% or better. Wit 
Wide Range CRYETTE you also can pet a handy check of solutior 
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SCIENCE 
Posters 

The following posters of Science 
covers are available: 

9 February 1979, Locomotive in 
China; 

30 March 1979, Tropical flowering 
tree; 

29 July 1979, Cheetah; 
2 December 1983, Snowshoe 

hare; 
23 December 1983, Cathedral 

windowlDNA molecule. 

Combination of space covers in 
scroll format: 1 June 1979, 23 No- 
vember 1979, 10 April 1981. 

Price is $5 each (prepaid). 

Write to AAAS, Department POST, 
151 5 Massachusetts Avenue, NW, 
Washington, D.C. 20005. 
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Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 

Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 

each reference 

Manual Manual & Demo 

"y '1 75!!!? manual $1 500 $2000 
NO AUTHOR CAN AFFORD TO BE WITHOUT REF-11 TM 

For DEC' computers uslng RT-11'. TSX-Plus' RSX-11'. and VAX-VMS' (com- 
pat~bll~ty mode) Dlstrlbuted on RX-01 floppy dlsks lnqulre for other dlstr~but~on 

CP/M,' IBM PC and MS-DOS verslons also ava~lable 

Connect~cut res~dents add 7% % sales tax 
' A T  11 RSX 11 VAX VMS and DEC are trademarks of D~g~ta l  

REQUEST FOR PROPOSALS ON SPECIAL 
PROBLEM AREAS IN REGIONAL 

AIR QUALITY STUDIES 

The Electric Power Research Institute's Energy Analysis and 
Environment Division is soliciting specialized research propos- 
als pertinent to the following features of regional air quality: 

Long-range transport of airborne gases and aerosols 
Preferred chemical pathways for the formation of 
sulfates, nitrates and oxidants in the atmosphere 
Meteorological factors in the transport and transfor- 
mation of reactive pollutants 

*The magnitude of the random component of air 
quality variability 

Responses to this solicitation are to be in the form of a clearly 
stated scientific problem, the research approach, the time 
schedule, and a cost estimate. Proposals from educational 
institutions involving graduate student participation, and at a 
total level of effort in the range of one to one and one-half 
person-years per year, are especially encouraged. The data 
bases on sulfates, precipitation chemistry, visibility, etc., gen- 
erated by EPRl's Air Quality Studies subprogram (SURE, RAQS, 
UAPSP) are available for these projects. 

If you wish to respond to this solicitation, write to the address 
below requesting RFP1630-25. 

Ms. Virginia Hess, Proposals Office 
Electric Power Research Institute 
3412 Hillview Avenue 
Post Off ice BOX 1041 2 
Palo Alto, California 94303 



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

Olympus BH-2 System Series. 

This could well be a most si nificant 
contribution to the science o micros- 
copy and photomicrography. 

? 
The Olympus BH-2. 
Fulfillment of operational, illumi- 

nation and brightness control goals. 
Unsurpassed totally new LB optics 

provide vastly superior image quality. 
New operational superiority 

improves viewing comfort and offers 
a natural eyepoint position. 

Low position focusing and stage 
movement knobs provide natural 

hand positioning. 
Improved Koehler illumination 

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

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

For l~terature clrcle reader service number 28 
For a demonstration clrcle reader servlce number 39 

inviting your examination. 
Contact the Olympus Authorized 

Dealer listed in your Yellow Pages, 
or Precision Instrument Division, 
Olympus Corporation of America, 
4 Nevada Drive, New Hyde Park, 
NY 11042. 
In Canada, W. Carsen Co., Ltd., Ontario 

- - 
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Next to your own expertise, 
this could be your most valuable resource. 

Digital introduces a personal research system so complete yet so simple 
you'll wonder how you ever got along without it-the Professional" 350 with 
RS/lm software. 

At the heart of every Professional 350 is a PDPm-ll minicomputer that's 
powerful enough to execute high-level data processirig and versatile enough to 
interface with instrumentation right from your lab bench. 

RSll is a software application for managing laboratory data. It integrates 
data base management, statistical analysis, modeling, curve fitting, and graphics 
into one comprehensive package. Using only English-language commands and 
familiar research constructs, experimental results can be manipulated and 
displayed in a variety of visual formats with speed and accuracy. RS11 even enables 
you to customize the system capabilities for your speafic applications. Best of all, 
you don't have to be a programmer to use it. 

Only the world's recognized leader in scientific research computing could 
give you so much. Digital Equipment Corporation. For more information, call: 
1-800-DIGITAL, ext. 801; In other countries, call your local Digital Sales Office. 

RS11 is a trademark of BBN Research Systems, Bolt Beranek and Newman Inc. 

The Digital logo, Professional, and PDP are trademarks of Digital Equipment Corporation. 
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current effective annual intere 
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attractive than many other tax- 
deferred accounts. And with 
assets of over $30 billion and 65 
years of experience in retire- 
ment plan investing for people 
education, TIAA-CREF helps 
provide financial security in 
these uncertain times. 

So if you feel overtaxed like 
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institution's payroll system before 
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Affinity-Purified Antibodies to 
Oncogene Proteins and Transforming G 

To facilitate studies in the field of 
oncogene research and transforming 
growth factors, Triton Biosciences Inc. 
is now offering: 

Each antibody is generated against 
a synthetic peptide corresponding to 
an amino acid sequence in the native 
protein. These antibodies are purified 
by affinity chromatography, thus 
reducing nonspecific reactions for 
clearer, faster results. Western blot and 

immunoprecipitation analyses are used 
toverify their reactivity and specificity. 

Applications include: providing semi- 
quantitative data on oncogene and 
CY TGF expression; localizing onco- 
gene proteins and CYTGF in cells using 
immunofluorescence; purifying antigens 
#11111111111111111111IIIIII 

I Please provide me with additional information on: ! 
: ff TGF Affipure Antibody 

I 
I 

! Rash p21 Affipure Antibody I I 
i Name ~ n l e  I 
1 Institution I 

I : Address I 
I CltY State Z i p  - I 
1 Telephone Research lnlerest- I 
I ! 

by antibody affinity chromatogra- 
phy; and characterizing structure1 
function relationships. 

Triton Biosciences Inc., a 
wholly-owned subsidiary of Shell Oil 
Company, is dedicated to developing 
products for the human health care 
field, with special emphasis on cancer. 

Our product development program 
is aggressively committed to provid- 
ing a continuing source of biological 
reagents of the highest quality, 

For additional information, contact Dr. 
Tom Sawyer at: Triton Biosciences Inc., 
6900 Fannin, Dept. 1130, Houston, 
Texas 77030. Tel. (713) 796-1227. 

- Triton Biosciences Inc? 
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For inverted microscopes, 
the proof is in the optical 
performance. And for years 
Nikon has outperformed 
the field. Now, the Diaphot 
sets even higher standards. 

Utilizing Nikon's exclu- 
sive CF optics, it produces 
astonishingly bright, crisp, 
high-contrast images. Spe- 
cial Nikon objectives pro- 
vide the unique range of 4X 

to 100X phase contrast. A 
large stationary stage and 
moveable nosepiece system 
make micromanipulation 
sure and precise. Its wide 
range of accessories will 
allow the Diaphot to meet 
all the reauirements of vour 

Ask to look into a Diaphot. 1 
For full information and a 
reproduction of this pho- 
tomicrograph, contact: 
Nikon Inc., Instrument Divi- 
sion, 623 Stewart Avenue, 
Garden City, NY 11530. (516) 
222-0200. 

laborator);. Best of all, the I 
Diaphot's striking superior- 
itv is available at a verv 
dodest price. Extending Man's Vision 

For information circle reader service number 65 
-.- a demon $-- *:-- -:--,- ---J-- ice numbc- "" 
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THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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Spacelab 1 
This issue contains the first scientific reports of results obtained with 

Spacelab 1 during its flight of 28 November through 8 December 1983. The 
mission was the first of many in which a complex laboratory designed and 
built by the European Space Agency will be used. Accordingly, although 
experiments were conducted, a primary purpose of the mission was to 
prove out the thousands of structural, mechanical, and electronic parts that 
make up the laboratory. For example, the Spacelab structure and the 
laboratory components were monitored during ascent and descent when 
they were being subjected to maximum accelerations and vibrations. More 
than 200 sensors situated throughout the Spacelab were used. 

The Spacelab consists of two major elements: a pressurized, habitable 
laboratory called a module in which scientists can work without cumber- 
some space suits and unpressurized pallets designed to support instruments 
which require direct exposure to space. The particular module used in 
Spacelab 1 had a diameter of 4.26 meters and was 7 meters long. 

Spacelab was a multidisciplinary mission with five major areas of 
scientific research represented: astronomy and solar physics, space plasma 
physics, atmospheric physics and earth observations, materials science, 
and life sciences. The laboratory contained 38 different experimental 
facilities. Sixteen were situated on the pallet and 20 in the module; two had 
components both on the pallet and in the module. Some of the experimental 
facilities operated automatically, while others were operated from the 
ground or remotely by the scientific crew through the computer. Other 
experiments in the module were operated directly by the crew. 

The 38 experimental facilities were used to conduct more than 70 
investigations. These experiments were selected from more than 400 
proposals solicited by NASA and ESA in 1976. An international panel 
selected the experiments to be conducted on the basis of scientific merit and 
suitability for flight on the Spacelab-shuttle. A minority of the investigators 
are located in the United States. In this issue about two-thirds of the reports 
are authored by European scientists. 

Overall the facilities in the Spacelab functioned quite well. There were 
some problems, but most defects could be corrected or circumvented by the 
scientific crew. The major disappointment was the delay in the launch of the 
shuttle Columbia for more than a month. 

Communication between Spacelab 1 and ground was excellent. Real-time 
television images from orbit were available for long periods, permitting 
close interaction of the scientific crew with principal investigators on the 
ground. As the mission progressed results poured in, and the new informa- 
tion was used to alter procedures for experimentation later in the mission. 

Some investigations produced results immediately. This was especially 
true of the life science experiments. Other studies involved collection of 
enormous amounts of data that were stored electronically for complete 
analysis later. In addition, results are available from only a few of the 
materials science experiments. The full story awaits detailed study of 
samples returned from the mission. 

Long-term support for Spacelab missions will depend on perceived 
possibilities of practical applications. The potential that has been most 
talked of is materials processing. On Earth, when substances crystalize they 
have a density different from the liquid and hence the crystals move up or 
down. Under microgravity the crystals remain suspended. The usefulness 
of this phenomenon was demonstrated in Spacelab 1 when protein crystals 
with a volume 1000 times those obtainable on Earth were prepared. 

Those who go into a laboratory for the first time to conduct an experiment 
under new conditions are lucky when they have any kind of a result to show 
for their efforts. The patient and careful planning for Spacelab 1 paid off in 
the many results reported in this issue. The achievements thus far are a 
good omen for further successes as the lessons learned to date are used in 
planning for later Spacelab m i s s i o n s . - P ~ ~ ~ ~ p  H. ABELSON 



Packed into the compact cablnetry of the 
Beckman DU-7 are a range of features that 
have established the standards for perfor- 
mance in spectrophotometry 

Our unlque Stable Beam optics, together 
mth a response bme of just 0 05 second, allows 
the DU-7 to scan at a phenomenal 1200nm/ 
min -with no tracking error 

But you don't have to sacrifice sensitivity for 
speed The DU-7's signal-to-noise rabo is far 
superior to any other comparable UV/Vis 

s3$"lLP s ectrophotometer Basehne flatness 1s f 0 OOlA 
;*A*$# p for precise readlngs And the system has the 

abillty to compensate for highly absorbing 
blanks up to approximately 2 OA 

Equally advantageous is the DU-7's ability 
- - ~ * ~ ~ ~ '  to collect and mampulate large amounts of data *gdLj$$ * 

easilv For kinetlc analysis vou sim~lv vlew the 

interval In five seconds your calculations are - 
complete with stabsbcal analysis And, because 
it can gather and store 20 readings per sec- !.>$,%A6 

t. , Ei~ii : b d 
ond, it allows you to monitor even the fastest k&:= 
kmebc reacbons qL&$ 

To perform protein analysis, your options :L 

mclude both standard calibration curves and 
non-hnear correcbons for Lowry and Bradford 
curves, plus the abhty to monitor and flag out- 
of-tolerance cahbrabons. 

Gel scannlng is equally comprehensive. In 
addition to tube gels, the DU-7 can handle 
dned slab gels and films, performing area and 
peak position calculabons and graphic selec- 
bon of sloping basellne 

Start plottlng to acquire a DU-7 today by 
contacting your Beckman representatwe or 
Beckman Instruments, Inc , PO Box C-19600, 

data; subtract the bl Irvine, CA 92713. c 19% Beckman lnstrumeqts Inc 
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