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Three New Rotors 
One is the JS-13.1 with six 

swinqng buckets for 50-mL 
tubes, so you can run 50% more 
sample than before. There's 
the JA-18 fixed angle rotor that 
spins ten 100-mL tubes at 
forces to 47,900 g-ideal for 
pelleting. And, the first of its 
kind, the 24-place JA-18.1 that 
lets you process microcentnfuge- 
sized tubes in the refrigerated 
J2-21 at triple the gforce of 
a microcentrifuge. 
Another 12-21 Model 

The new J2-21M/E is the 
perfect intermedary. It offers the 
programmable controls of the 

top-of-the-line J2-21M and the 
economy of the J2-21 analog 
model with its rugged brush 
drive. There's a choice of three 
acceleration and deceleration 
rates too. 
Alternative Purchase Plans 

Beckman offers a wide choice 
of trade-in, lease and specially 
tailored financial programs 
which make it easy to update 
your lab with new equipment. 

No wonder the J2-21's are 
the high-speed centrifuges 
of choice! 

For more information write: 
Beckman Instruments, Inc., 1050 
Page Mill Road, Palo Alto, CA 
94304; or Beckman Instruments 
International, S.A., PO. Box 16, 
1211 Geneva 6, Switzerland. 

BECKMAN 
Clrcle No 223 on Readers Serv~ce Card 



The one 

Our improved EN"HANCEm Autoradiogmphy Enhancer 
is the only .one you really need on your shelf. 

It's &&e with aII common types of gels-agarme, polyacrylamide, 
thick or thin-and with alI of than you get outstanding resolution and 

For more details, contact your Du Pont NEN Research Products 
representative today. Or get our technical brochure, plus a f m  Guide to 

FIuorography Enhancement, by calfing toU frse: 800-225-1572. 
(In Mass. and international: 617-482-9595.) 
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The new 

r'A revolutionary breakthrough in 
animal housing. 

A simple and versatile animal housing system 
that offers greater microbiological control than 
complex barrier rooms.. . but without the incon- 
venience and inefficiency that barrier rooms 
impose by limiting the movement of people 
and animals. 

The Principle 

In effect, the MICRO-ISOLATOR System involves the 
use of durable filter-topped cages that function as 
"giant Petri dishes," which are only opened within a 
Class 100 workbench by personnel who observe 
aseptic technique at all times: There are many benefits 
to this unique miniaturization strategy. For example, ani- 
mals from multiple sources with different microbiologi- 
cal profiles have been housed in the same room without 
cross contamination. Likewise, investigators can 
experimentally infect animals in different MICRO- 
ISOLATORS within the same room without interfering 
with one another's research.. . and all of this can be 
accomplished without the inconvenience of requiring 
personnel to shower into or out of the room. Also, since 

Circle No. 181 on Readers 

all manipulations are conducted in a Class 100 work- 
bench, individuals allergic to animals are protected 
from dander and therefore are able to work in comfort. 

The complete MICRO-ISOLATOR System consists 
of the individual MICRO-ISOLATOR housing units, the 
STAYCLEAN" Laminar Flow Workbench, and the 
service cart. 

The MICRO-ISOLATOR Units 

This system consists of an autoclavable plastic cage 
and plastic filter frame with a static filter (now designed 
for rapid replacement of the filter material), plus the 
usual cage accessories. The plastic filter frame over- 
laps the bottom portion of the cage and effectively 
forms a giant Petri dish-like structure. Result: there is an 
effective protection against microbial contamination 
while still allowing for substantial gaseous interchange. 
The MICRO-ISOLATOR is, in other words, a protected 
microenvironment within any insect-controlled 
macroenvironment. 

MICRO-ISOLATOR units, fabricated of autoclavable 
plastic material, are now available for mice, rats, 
hamsters, and guinea pigs. 
' Sewice Card 

Please compiete coupon tor the MICRO ISOLATOR System Products Pr~nciples and Procedures Manual Copyr~ght IC BioMed~c Corporat~on 





for autoclaved fatErsr 



I Nalgen~disposable filter units. 
When vou don't want 

to be ca*t without a filter, 



Computer v~sual~zat~on of 8-DNA courtesy of Rlchard J Feldmann. 
Nat~onal lnstltutes of Health. Bethesda, MD 

We're Polynucleotide kinase T4 DNA ligase 
Reverse transcriptase 
Terminal transferase 
If you've been using an enzyme source 

work easy that has proved to be less than ideally 
consistent, it's time to change. Now you can 
depend on BMB for outstanding quality, For more than fifteen years, BMB reliability, and For more informa- ing enzymes have been changing the way tion or a copy of our 1984/85 biochemicals people think about-and work with- 

DNA, That's longer than anyone else has catalog, call or write us. 
And don't think of modifying enzymes been in the business. And thanks to that as unpredictable or inconsistent. There's experience, we know modifying enzymes no need to rely on unreliable sources any better than anyone else. more, because BMB is modifying enzyme BMB modifying enzymes give you de- technology pendable quality that guarantees predict- 

able results, whatever your need or 
application. That's because BMB gives you 
sealed-in reliability-purity, activity, and 
stability-that you can count on, time after 
time. Examples of our unexcelled enzyme 
products include: 

DNA polymerase, large fragment 
(Klenow enzyme) 
DNA polymerase I 

Circle No. 261 on Readers' Service Card 

BMB.. . committed to your growing 
need in biotedwwlog)! 

Boehringer Mannheim Biochemicals 
7941 Castleway Drive 
PO. Box 50816 
Indianapolis. IN 46250 
Tel: 31 7-849-9350 
800-428-5433 tol l - f r~  E 
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connections : 
With the new IBM Personal Computer AT/370, you can work with 

hundreds of VM programs and with mainframe data right at your desk. 
And only IBM offers a personal computer with VM capabilities, 

art Desk with very powerful connections. 
h the PC AT/370, you have the power of 64-bit System/370 

architecture and the ability to address up to eight megabytes of 
virtual memory. Plus access to FORTRAN 77, Pascal and other 

you solve problems independently, only drawing 
ost resources as needed. You can even record and analyze the 1 results of an experiment or send them to the host for processing. 

ster response time and greater - 
ving to compete for host computer time. 

PC AT/370 has a 20 or 40 megabyte storage 
wands of existing IBM PC 
lso a very versatile one. 

: If you already have a PC AT or XT, it can easily be 
370 or XT/370 respectively. Ask your IBM 

($,. . -r  . 1 marketing representative 
.F>*$ + p,L-%j  ,. 2- 3-8 
r. i s  ) 

> - : 8 4, {&jc +L>" - ,, * "<r;<c*.;y&$ 
I for the details. 

Franklin Lakes, NJ 07417 . : ,  I And if you want to receive 
ntormation on the new IBM I literature on how the PC AT/ 3 7 0 

I can turn your desk into a Smart 
Desk, call 1 800 IBM-2468, i Name 

I litle 
I Ex* 3 24 or send in this coupon. 

I Company i 
I Address I = 
I city State Zip I 
I Phone I 
L----------------------J 

for 

The Smart Desk from IBM+ 
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JLTROSER G is a serum freesynthetic gro 
cell culture-and cuts out the pretesting needed for fetal c 

other alternatives. As a true serum substitute, its well d 
composition guarantees you batch uniformity to consis 

- give you regular cell development and reliable contro 
, tissue culture variability. You'll soon find out how 

'JLTROSER G saves you time, is easy to use, simple u, 
store and gets you results-batch after batch 

batch. With 5 times less protein 
simplify purification and bioa 

ma1 amounts needed (1-3 
so many labs like i t  

discover that it comes lyophilized, ready 
ib:,,,, for use and can be kept outside a freeze 

+tf@,$$Lqs you'll want to check it yourself. Get 
Tfqp u,,p#~ad \: in touch with LKB, and we'll send 

you the latest on how to grow cells 
without serum-and without 

problems 
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The lmage of Quality 

Uniquely modular 
to meet your 
current and future 
requirements. 
The quality of any microscope series relies 
on the interrelationship of optical perform- 
ance, mechanical capability, electronic 
sophistication and its component system o 
accessories and attachments. For more 
than six decades, Olympus has dedicated 
itself to development of a unique fusion of 
these distinct disciplines. That is the 
Olympus advantage. 

Nowhere is this advantage better exem- 
plified than in the BH-2 System. A totally 
new generation, this highly advanced 
series represents a significant contribution 
to microscopy and photomicrography. 
Focusing that is smoother, more effortless 
and in a lower and more comfortable 
position; freely reachable controls for the 
stage that is positioned lower for easier 
processing of multiple specimens; vastly 
improved illumination for ultra-low magnifi- 
cation in Koehler-type illumination from 1X 
to 100X; accurate and unvarying bright- 
ness control; an advanced, automated 
photomicrographic system; and a choice 
of newly formulated long barrel objectives, 
stands and modules that is second to 
none. And all of this, a breakthrough in 
cost-effectiveness. 

For literature on the incomparable BH-2 
System, write Olympus Corporation, 
Precision Instrument Division. 4 Nevada 
Drive, Lake Success, NY 11042-1179. Or 
phone for demonstration: East-(609) 
482-1010; Midwest-(913) 648-8323; 
West-(41 5) 342-3384. In Canada: 
W. Carsen Co., Ltd., Ontario. 

OLYMPUS 
For a demonstration circle reader service number 21 



m R A G E  OF CELLS 
AT- 135°C. 

SAFELY BELOW THE CRITICAL GLASS 
TRANSITION TEMPERATURE OF WATER. 

nce proves optimal cell viability and 
!ite storage duration below - 130°C'. 

we  Cryostarpreserves cells at 
orage levels. Temperatures 

are precisely maintained 
with better uniformity 

than LN,! vapor. 
Because no LN, is 

used. So ourpaten ted 
mechanical refriger- 

ation system offers 
greater operational 

economy. 

- 129°C AND ABOVE 

Glass transition temperature not 
achieved. 

Cell lysis caused by continuing 
lattice rearrangement. 

Enzyme activity decreased but 
not suspended. 

Questionablecell viability and 
storage duration. 

- 130 C GLASS TRANSITION 
TEMPERATURE OF WATER. 

- 131 C AND BELOW 

Glass transition temperature 
maintained. 

Enzymeactivity suspended. 
Biologically relevant. 
thermally-driven reacttons 
cannot occur. 

Optimal cell viability and perma- 
nent, safe storage duration. 

2 

The Queue Cryostar 
cryogenic preservation system. 

A safe, - 135°C temperature that 
can keep over 1 7,000 vials for 

generations. 
Need proof? For more information, call 

toll-free 1-800-252-6500. 

Queue C~rcle No 271 on Herxders Service Card 

I Toll-Free 1 -8CO-252-6500 WV 304-464~5.100 Teli,x 8bCJ47-I 

'Colnrn~tfeeon Gorrnrllasm Hesources. N,iftondl Hesc?arch 
Counc~l 1978 Conscrvnf~on of Gerrnplasm Resources 

An Iniperat~vc 7 79-84 

@ Copyr~ghf 1985 Oueue Systems. Inc 



HP GENENCHEM 
I N T R O D U C E S  

THE FIRST STEP TO 
\ 

ULLY AUTOMATED MlCRCrrlTRATlON 

TfierCalc is the Software for word 
inHal hardware- r processing, spread- 
soflware module in HP sheets, and other 
Genenchem's fully auto- 

a ; ;~ ions i sa l so  mated microtitration system. 
It acquires, formats, and Look at What's Coming 
mani'pulates €LISA data-in TiterCalc adapts to your 
a matter of minutes. What laboratory's procedures-it 
TiterCalc does now, though, is does what you want, the way you 
only a glimpse of what the com- want it done. This flexibility 
plete system will do in the future. characterizes HP Genenchem's 
faster Results, Increased Produc- entire microtitration system- 
tivlty, and Speedier Progress modules for each step from initial test 

TiterCalc ends manual transcription ' design to final report. It's a cost- 
of ELI% reader data and reduces hours effective approach that allows the system 
of calculations to a few minutes. You gain to grow and change as your needs grow 
reliability as well as speed. And the time and change. It's also a further demonstration 
your lab personnel have devoted to tedious of HP Genenchem's ability to listen to your 
and repetitEve tasks can now be spent more problems. . .and solve them! 
profitably. To Find Out More 
Small, Silent, and Friendly Just give us a call at (800) 443-0100 Ext. 445A 

TiterCalc occuoies little bench soace. The kevboard We're waitina to hear from vou. 

I 
and display fold intb the compute6 and the near& silent 

- 
Thinkjet printer-for clean, crisp printing plus graphics- The P m i s e  of Tomomw, in bur Hands Todw. 
is built right in. 

TiterCalc operates under * U W  which is multi- 
taskingyou can do two things at once-and the window- 

HP GENENCHEM 
CAUCCUUGAGGUGAAAAUGAGAACUGUCACGAAAUG 

ing capability lets f l u  observe both those things at Once. 460 Po~nt San Bruno Blvd South San Francrsco, CA 94080 

'UhW n a ~ d A 7 & T B a W ~  Clrcle No. 307 on Readers' Service Card 



There's 
The 35mm camera 
is built in 

The schematic below shows why 
the Zeiss Photomicroscope is 
unique: it contains a completely 
integrated, fully automatic 35mm 
camera. You get great conve- 
nience in a compact and unclut- 
tered microscope. The tube head 
is free to accept auxiliary docu- 
mentation and observation equip- 

Everything you need 
for your research 

Start with the optics. 137 objec- 
tives.. .Achromats, Planachromats, 
Neofluars, and the unmatched 
Planapochromats, which, along 
with the unique multiple-immer- 
sion, high-numerical-aperture 
Plan Neofluars, are ideal for bril- 
liant fluorescence microscopy, too. 
From object to image, everything 

The great name in optics 

ment as well as photometers. you need for every technique in Carl Zeiss, Inc., One Zeiss 
transmitted and reflected light. Qualitv service- Expert dealers. Drive, Thornwood, NY 1059 

(91 4) 747- 1 800 

B~nocular obser- Free port for many accessories large- Sw~ng-out prlsm to 
vat~on and cr~t~cal  format cameras, TV, movle cameras, optionally direct 97% to 
focus for photometer heads, vlewlng screen fllm, 3% to photomulti- 
photography and other viewlng systems I plier for most eff~cient 

Photomultl- 
pller for lnte- 
grated and 
spot readlng 
In real t~me 

Speclal 
aplanat~c 
photo 
projective 

Sensor for 
automatic 
computer 
flash 

F~lm cassette 
w~th heavy- 
duty auto- 
matlc fllm 
advanceand 
optlonal data 
record~ng 

Fully adjust- 
able coarse 
and f~ne 
focus 

Sl~dlng mlrror 
for reflected- 
ihght 
lllum~nation 

ASA settlng for all Control and Integrated automatic 6 f~lter selectors Widest c h k e  of illum~nators 
available film warning light shutter release (time and 
materials bulb exposure on oppo- 

site side) 

For literature circle reader service number 245 
For demonstration circle reader service number 246 
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Are you concentrating or desalting samples 

ITM e, 1 

containing plasm~d DNA, restriction 
fragments, viruses, bacteria, proteins, or 
enzymes? 
Are you purifying microvolumes of biological 
fluids, cell culture media, or fermentation broths? 
Now you can do it easier than ever 
before-with high recovery and low 
biological loss-using the Centricon 
Disposable Microconcentrator. There's 
nothing else like it. 

Centricon yields 25-5OP1 concentrate from a 
2ml sample by only a 30 to 60 minute spin 
in a fixed-angle centrifuge. That's all you 
need: no special equipment, no awkward 
procedures, no apparatus to clean up. 
Centricon is fast, simple, efficient. 
Call the Toll-Free Hotline: 'r 

800-343-1397 Talk directly to our 
technical specialist about your application. 
Ask about our Applications Monographs, 
our Applications Source File, and our 
Microseparation Catalog. (In Massachusetts 
or internationally: 61 7-777-3622.) 

a GRACE company 
17 Cherry Hill Drive, Danvers, MA 01923 
Visit AMICON at: ASM and FASEB. 
Qrcle No. 227 on Readers' Serv~ce Card 
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N m  ki3U CAN 
REWRITE THE BOOK 

ON GEOSCIENCE 
NEW TELEVISION COURSE OFFERS RARE OPPORTUNITY TO CUSTOMIZE CORE TEXT. 

In the past 25 years, new information and time television series offered by the 
scientific theory have revolutionized the study AnnenbergICPB Project in Spring 1986. This 
of our planet. Now, PLANET EARTH, a high quality and animated resource may be 
television course from the caproducer of the used as a complete course, enrichment 
National Geographic Specials, in association component for an existing course, or as 
with the National Academy of Sciences, required out~fclassroom viewing. The 
dramatizes those developments. Revolutionary curriculum is validated by expert panels from 
new laser printing permits accompanying text the National Academy of Sciences. For a free 
materials to be adapted to your own preview packet and other information on how 
instructional needs. you can tailor this exciting and versatile 

PLANET EARTH is an introductory material for your students, call 
geoscience course and PBS prime- 1-800-LEARN ER. 

PLANET EARTH is produced by WQEDIPittsburgh in association with the National Academy of Sciences. 

Major fundlng by Corporate fundlng by --- - --- - - - - - -  ,i\ The Annenberg/CPB hojed - - -- - - --- - - - --- --- - - -- - . - 
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NOW YOU CAN C O N E  
OF THE GREAT SCIENTIFIC MINB 
OF OUR TIME. 

If you're looking for answers to scientific problems, here's a great solution: Sharp scientific calculators. 
Sharp makes a long line of extremely reliable, surprisingly affordable state-of-the-art calculators 

designed for scientific thinkers. 
There's a basic model with advanced features. An advanced model that features a BASIC com~uter. 

And a lot of other pre-programmed and programmable models - - - - - - - - - 
for a wide range of scientific problem solving-from the simplest fihGclZzcs Corporation cot-~~14-~7 

onsumer Calculator Division 
to the seemingly unsolvable. I Eo. BOX 201 I 

And all Sharp scientific calculators come with an extensive I Wayne, N.J. 07470 I 
applications manual that makes them I Please send me more information on Sharp scientific I 
easier to use. - I calculatOrs 

1 Name 
I 

So why waste time experimenting with I 
other calculators when you could be making 1 E t p a n y  I 
an important discovery. I street 1 City S t a t e z i p -  

I 
Our calculators. Phone I 

S h p  Electronics Cow.. 10 Sharp Plaza. Paramus. NJ 07652 w- I ' 1 
COMESHARPPIEODUCTS 

AIV EQUIPMENT. AUDIO. BANKING SYSTEMS. CALCULATORS. CASH REGISTERS, COMPUTERS. COPIERS, ELECTRONIC TYPEWRITERS, 
FACSIMILE EQUIPMENT. MICROWAVE OVENS. PROFESSIONAL VIDEO CAMERAS & MONITORS, TELEVISIONS. VIDEO TAPE RECORDERS. 
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A great catalog is a simple 
science with Thomas Scientific. 

Our first catalog was published in 2,008 pages of expanded listing of Your copy is ready for shipment 
1904. A new edition has always been laboratory supplies, equipment, right now. Write for it today. Thomas 
an event for the thousands of people instruments, glassware and reagents. Scientific, 99 High Hill Road at 
who receive it, because each edition An indexed, cross-reference of 1-295, PO. Box 99, Swedesboro, NJ 
tops the one that preceded it. , manufacturers' product numbers to 08085-0099. (609) 467-2000. 

The 1984185 catalog upholds the Thomas Scientific numbers. 
tradition. It's bigger and better than ever. Sequence is encyclopedic and 
.80,000 items, including the brand alphanumeric. 
name products of 200 manufacturers. Tabular listings are extensive, with 
1,500 new photographs and easy to read specifications for quick 

THOMAS" 
illustrations; over 5,000 in all. product comparisons. BClENl'lFlc 

Atlanta 404-523-8510 Boston 617-536-9448 Chicago 312-726-2974 D.C. 202-652-3160 Houston 713-880-9826 Lor Angeler 213-688-0026 
Mlami 305-372-1220 New York Cly 212 -732-5034 Phiirckiphia 215-988 -0533 Son Frndrco 415-788-1830 Son Juan 809-728-6430 

Northeastern States 800-523-4414 Eastern States 800-345-2103 Southern New Jersey 800-624-1213 Northern New Jersey 800-624-1214 
Southern States 800-345-2100 North Central States 800-345-2101 Western States 800-345-2102 
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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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Toward a Green Revolution for Africa 
For some months, media coverage has focused the world's attention on 

the human tragedy striking Ethiopia and seven other African countries. 
Millions of people are hungry, hundreds of thousands are starving, and 
thousands have already died. As individuals and as a nation, we are 
responding. Since 1 October 1984, the Agency for International Develop- 
ment has approved more than 1.9 million metric tons of food aid for Africa, 
valued at about $603 million. In addition, food and on-the-ground support 
have come from morethan 120 private voluntary and church organizations. 

Although the current drought is being blamed for the immediate crisis, 
several underlying causes are responsible for Africa's continuing food 
deficits. Per capita food production in sub-Saharan Africa has declined 
during the past several years, even though overall food production has 
remained level or even increased slightly. 

Said to be contributing factors are high population increases, short- 
sighted government policies that discourage farmer productivity, poor 
transportation facilities, and civil strife. But a major factor is a shortage of 
yield-increasing technologies, such as those that stimulated the Green 
Revolution of Asia and Latin America. The variety of climatic and 
ecological conditions facing African agriculture demands an equally varied 
mix of improved technologies. So far, few are yet available. 

It would be unfair to imply that nothing has been done to develop 
improved food-producing technologies. For several years, support for 
agricultural research in Africa has been a primary pillar of AID'S develop- 
ment assistance program. AID has funded national and regional research 
programs, as well as the international agricultural research systems that 
produced the Green Revolution's high-yielding wheats, rices, and maize. 
AID also supports cooperation between U.S. universities and counterparts 
in Africa through the Collaborative Research Support Programs (CRSP); 
these deal with sorghum and millet, beans and cowpeas, peanuts, small 
ruminants, nutrition, and tropical soils. Total U.S. support for agricultural 
research in Africa rose to $85 million in 1984. 

These efforts are already showing results. For example, a drought- 
tolerant sorghum variety recently introduced in the Sudan produces yields 
that are twice those of traditional varieties. New cowpea varieties, with 
short growing seasons, drought tolerance, and resistance to virus and 
bacterial diseases, have been developed at the International Institute for 
Tropical Agriculture in Nigeria. A disease-resistant cassava, with three 
times the yield of native strains, has also been developed at the institute. In 
Kenya and Zimbabwe, hybrid maize varieties have been adopted widely by 
small farmers. Native cattle tolerant to the dreaded sleeping sickness have 
been discovered, and this tolerance is being bred into susceptible native 
stock by the International Livestock Center for Africa and the International 
Laboratory for Research on Animal Diseases. 

This is just the beginning. To give Africa the tools to meet her food needs 
will require the best that science can offer worldwide. Biotechnology 
techniques such as cell and tissue culture can be used immediately to 
accelerate the production of drought-tolerant and disease-resistant crop 
varieties. Embryo transplantation offers the possibility of rapidly develop- 
ing and introducing improved livestock species. In the future, recombinant 
DNA technology may be appropriate. 

The current tragedy in Africa has created a climate of concern for long- 
term solutions beyond emergency relief. Sustained commitment to agricul- 
tural research is crucial if we hope to remove the specter of famine in the 
future.-N. C. BRADY, Senior: Assistant Administrator for Science. and 
Technology, Agency for International Development, Washington, D.C. 
20523 
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The r "I=RO-ISOLATOR'" System 
A simple and versatile animal housing system that offers greater 

microbiological control than complex barrier rooms.. . but without the 
inconvenience and inefficiency that barrier rooms impose by 

limiting the movement of people and animals. 

Products, Principles t? .. 
Procedures Manual 

IMPORTANT 
PULL OUT 
AND SAVE 
THIS MANUAL labproductsinc 

a m c o m p a r  
Clrcle No 182 on Readers Serv~ce Card 
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Introduction 

The MICRO-ISOLATOR System is a simple alternative 
to the complex barrier room system. 

Barrier rooms are undesirable for many reasons. 
Almost without exception, they eventually fail to protect 
the animals they house from exogenous contagion 
from other lab animals and, in every instance, they 
immediately fail to protect the animals from people. As 
soon as animals are introduced into barrier rooms, they 
become colonized with numerous microorganisms 
from caretakers and/or investigators. These microbial 
agents often render the animals useless for research 
purposes, e.g., the most common opportunistic patho- 
gen that people carry into barrier facilities is Pseudo- 
monas, which interferes with radiation research by 
killing mice following whole body irradiation. People are 
also capable of contaminating barrier room animals 
with Salmonella, pneumococci, Hymenolepis nana 
(the dwarf tape worm of man), lymphocytic choriomen- 
ingitis virus, reovirus 3, Mycobacterium tuberculosis, 
Citrobacter freundii, staphylococci (that can cause peri- 
orbital lesions in nude mice), Pasteurella, Proteus, 
Campylobactec etc. 

The MICRO-ISOLATOR System protects animals 
from becoming contaminated via other lab animals or 
people by placing the barrier at cage level and never 
allowing that barrier to be opened except in a pro- 
tected, Class 100 environment (LAF workbench) by 
personnel whose pertinent body surfaces (hands, 
wrists, and arms) are covered and decontaminated with 
a sterilant. Personnel then practice aseptic technique 
during all manipulations. The MICRO-ISOLATOR Unit is 
analogous to a "giant Petri dish which, following 
manipulation in the Class 100 workbench, can be 
removed and placed on a standard animal rack until the 
next manipulation is necessary. 

Barrier rooms are also undesirable because they 
impose the inconvenience of requiring personnel to 
shower prior to entering and prohibit the movement of 
animals from one room to another. In addition, barrier 
rooms are especially vulnerable when ancillary environ- 
mental equipment fails. Air conditioning units periodi- 
cally break down causing a temporary lack of positive 
pressure and, in some instances, doors have to be 
opened to allow cooler air to enter, thereby further 
breaking the integrity of the system. 

In the MICRO-ISOLATOR System, since the barrier is 
at cage level, racks of cages and the LAF workbench 
can easily be rolled to an alternative room for housing 
and continued use without interfering with the integrity 
of the system. As with barrier rooms, however, the 
MICRO-ISOLATOR System requires an effective insect 
control program where the MICRO-ISOLATOR Units are 
housed. Also, as with Petri dishes, MICRO-ISOLATOR 
Housing Units should never be placed on the floor 
where the highest concentrations of dust and air turbu- 
lence occur. 

The MICRO-ISOLATOR System is not only superior 
to the barrier room concept because it is less expen- 
sive, more convenient, and offers greater microbiologi- 
cal control, but also because each MICRO-ISOLATOR 
Unit functions as a separate giant Petri dish and there- 
fore multiple species of animals can be housed in the 
same room! This is of enormous importance in facilities 
where space is at a premium and a variety of laboratory 
animals (mice, rats, hamsters, and/or guinea pigs) must 
be maintained on study. 

Effective utilization of the 
MICRO-ISOLATOR Svstem 

Although the MICRO-ISOLATOR System is simple and 
effective, its basic principles must be understood and 
the appropriate protocols followed carefully and con- 
sistently. The integrity of the system must be protected 
at all times and every step of the procedure followed to 
the exact letter lest it become the "weak link" in the 
chain. As with any effective system, compliance with 
the appropriate operating techniques is vital and there- 
fore shortcuts or technique inconsistencies must be 
avoided. 

The elements of the complete 
MICRO-ISOLATOR Svstem 

The complete system consists of three units: 

The MICRO-ISOLATOR Housing Unit 

Basic autoclavable plastic cage (sizes for mice, rats, 
hamsters, and guinea pigs) 
Stainless steel wire bar lid 
Autoclavable plastic filter top 
Usual accessories: water bottle, rubber stopper, 
stainless steel sipper tube 

The STAY-CLEAN Laminar Flow Workbench 

A compact, moveable, self-contained Class 100 envi- 
ronment for use with laboratory animals 

The Service Cart 

For carrying all necessary supplies to the laminar flow 
workbench for servicing the MICRO-ISOLATOR Hous- 
ing Units 



The MICRO-ISOLATOR Housing Unit 

What's different about the MICRO-ISOLATOR 
Unit? 
The MICRO-ISOLATOR Unit incorporates a durable 
filter top frame (that does not dislodge when cages are 
pushed against one another) and insists that the cage 
only be opened within a laminar air flow workbench that 
supplies Class 100 air while the operator practices 
aseptic technique. When not in the workstation, the 
MICRO-ISOLATOR Unit protects the animals it houses 
against contamination by relying upon a classic Petri 
dish-like effect, i.e., the top filter frame overlaps the 
cage bottom. This results in protection against micro- 
bial contamination while allowing for gaseous 
exchange. 

What are the advantages of this unit? 
1. Animals from different sources with different micro- 
biological profiles can be maintained in the same room 
without cross contamination. 
2. Investigators can experimentally infect animals with 
a variety of microbial agents in the same room without 
interfering with one another's research. 
3. Many different species of animals can be maintained 
on study within the same room. 
4. Personnel do not have to shower into or out of the 
room. 
5. There is no need for a cleanldirty corridor system. 
6. Personnel with allergies to animal dander can work 
in comfort. 
I Animals can be moved to a different room when 
HVAC units fail without jeopardizing the integrity of the 
system, and thereby allowing expensive research stud- 
ies to continue. 
8. Animals housed in MICRO-ISOLATOR Units are not 
only protected from contamination from other lab ani- 
mals, but are also protected against contamination by 
people. 
9. Animals can be maintained in the total absence of 
ammonia if the MICRO-ISOLATOR Units are stocked 
with isolator animals devoid of urease-positive bacteria. 

But is the air interchange really adequate? 
Institutions now using this system report that hypoxia is 
not a problem and three laboratories have tested the 
levels of oxygen inside and outside of the unit and 
report no difference. Levels of carbon dioxide are only 
slightly increased. Additionally, ammonia level is not a 
problem if the population density per cage is kept low, 
or if the bedding is changed every three or four days.. . 
especially when relative humidity cannot be well 
controlled. 

What else do I need to make the 
MICRO-ISOLATOR Housing Unit work? 
To effectively maintain the isolation of the animals at all 
times, cages must be opened and serviced within a 
Class 100 workbench and aseptically supplied with 
sterile or pasteurized feed, bedding, and water: 

Components of the MICRO-ISOLATOR 
Housing Units* 

#1 0209 -Small MICRO-ISOLATOR compm 
#I0272 -Polycarbonate cage 11 lh" x 7%" x 5" 
#I0227 -Stainless steel wire bar cover 
#1 0204 -Polycarbonate filter top complete 
#I0205 -Polycarbonate filter frame only 
#I0206 -Replacement filter sheets 
#30405 -3" x 5" vertical cardholder 
#30405H -5" x 3" horizontal cardholder 

#1 0309 -Large MICRO-ISOLATOR complete 
(for mice) 

#I0373 -Polycarbonate cage 19" x 101h" x 5" 
#10428M-Stainless steel wire bar cover 
#I8704 -Polycarbonate filter top complete 
#I8705 -Polycarbonate filter frame only 
#I8706 -Replacement filter sheets 
#30505 -3" x 5" vertical cardholder 
#30505H -5" x 3" horizontal cardholder 

#I041 0 -Large MICRO-ISOLATOR complete 
(for mice) 

#I0474 -Polycarbonate cage 19" x 101h" x 6" 
#1 0428M-Stainless steel wire bar cover 
#1 8704 -Polycarbonate filter top complete 
#I8705 -Polycarbonate filter frame only 
#I8706 -Replacement filter sheets 
#30505 -3" x 5" vertical cardholder 
#30505H -5" x 3" horizontal cardholder 

#1 0409 -Large MICRO-ISOLATOR complete 
(for rats) 

#I8727 -Polycarbonate cage 1 9  x 101h" x 8" 
#I0428 -Stainless steel wire bar cover 
#1 8704 -Polycarbonate filter top complete 
#I8705 -Polycarbonate filter frame only 
#I8706 -Replacement filter sheets 
#30505 -3" x 5" vertical cardholder 
#30505H -5" x 3" horizontal cardholder 

'For information on hamster and guinea pig cages please contact Lab Products, Inc. 
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STAY-CLEAN Laminar Flow Workbench 

For the MICRO-ISOLATOR System to work, the cages 
must be opened and serviced within a laminar flow 
workbench and aseptically supplied with sterile or pas- 
teurized feed, bedding, and water. 

What is the STAY-CLEAN Laminar Flow 
Workbench? 

The workbench is a moveable laminar flow unit that 
provides a sterile work surface and recaptures almost 
all airborne contaminants from the cage and prevents 
their escape into the laboratory or onto the operator 
when animals are transferred to clean cages. 

Who needs it? 

Anyone using the MICRO-ISOLATOR System 
who requires a readily available unit for changing 
MICRO-ISOLATOR Cages. 

What are the benefits of this workbench? 

When combined with the MICRO-ISOLATOR Housing 
Unit and the new service cart, the workbench creates 
the only self-contained animal care system available. 
As a total system, hundreds of animals a day can be 
transferred to clean cages without contamination, and 
because of its mobility-it passes easily through a stan- 
dard 36" lab doorway-one laminar flow workbench 
can meet the daily needs of several small labs. 

How does the workbench function ? 

HEPA-filtered air* flows from the back of the workbench 
horizontally across the cages, pulling escaping parti- 
cles from the cage into the perforated front edge of the 
workbench. The unidirectional flow of the air prevents 
particles from flowing into the operator's face or cross- 
contaminating cages sitting side by side on the work 
surface. Additional advantage: operators allergic to ani- 
mals can work at the unit trouble free. 

How is the air filtered? 

A high capacity blower draws air into the front edge of 
the workbench through a pre-filter and finally through a 
HEPA filter. 

How effective is the HEPA filter? 

It removes 99.99% of particles 0.3 microns in size or 
larger. Particles smaller than 0.1 microns are retained 
even more efficiently 

How long do the filters last? 

the HEPA filter and pre-filter are functioning. A red light 
and graphic panel will notify the operator that the filters 
need to be changed. 

What else is monitored? 

A special gauge also monitors air flow through the unit 
and registers any decrease. If the flow drops off com- 
pletely because of a failed motor, a warning light goes 
on. 

What about vibration and noise? 

The workbench is designed to operate quietly and free 
of vibration. The motor and blower are specially 
mounted to minimize noise and vibration, and the high 
volume air flow (100 feet per minute) is comparable to 
other laminar flow units in its class. 

Is it easy to clean and service? 

The front edge folds down, giving access to the pre- 
filters and a stainless steel tray that catches debris. 
These elements can be easily removed for cleaning 
and service. Also, the work surface is made of easy-to- 
clean electropolished stainless steel. 

What are the other materials of construction? 

The unit is constructed from cold-rolled steel. The work 
surface is stainless steel and the rear and top panels 
aluminum. Plexiglas panels enclose the sides of the 
work area and allow ambient light into the work area. 
These materials combine to form a strong yet light- 
weight workbench that is easily moved. 

What about additional lighting? 

A fluorescent light is mounted directly above the work 
surface for full visualization of the animals and cages. 

Average life is about two years, but can reduce to one 
year with heavy usage or increase to three years with 
lighter usage with proper pre-filter maintenance. A 
gauge mounted on the front of the unit shows how well 

'Hlgh efficiency particulate air 





Operation Power source and blower 
The magnahelic gauge senses pressure increases or 
decreases by inches of water. This measurement is 
then related to the corresponding pressures of a clean 
filter which is specified by the filter manufacturer. A 
clean filter has a resistance of 0.4" of water at 1000 
CFM. A dirty filter at the same velocity of air (1000 CFM) 
is 0.8'' of water, doubling the clean filter water reading. 
The gauge read-out indicates the clean filter area in a 
green band. As the HEPA filter begins to fail, pressure 
will increase upstream of the filter causing the gauge 
pointer to enter the red area designated "HEPK with the 
word "CHANGE" directly beneath the red band. 

At this point, a red light located directly beneath the 
gauge will illuminate. This will give the researcher a 
visual warning that the HEPA filters need servicing. 

At the other end of the scale, on the same gauge, the 
red band will indicate that the pre-filters are beginning 
to fail. This will have the reverse effect upon the filter 
sensors. As the amount of air is restricted by dirt build- 
up, air pressure decreases within the plenum chamber, 
causing a drop in pressure. 

The filter warning label on the unit and the accessi- 
bility of the pre-filters are sufficient so that no warning 
light will illuminate. Changing of the pre-filters (two to 
four weeks) will be regulated by the room conditions. 

To identify the operational condition of the blower 
unit, an additional gauge is provided to detect air flow 
speed within the blower housing itself. The magnahelic 
gauge senses air flow changes via a sensitive pilot tube 
located in direct air flow before entering the plenum 
chamber. With the blower unit running at high speed, 
the dial on the analog read-out will indicate pressure to 
be "GOOD designated by a green band. As pressure 
decreases, the dial indicator will drop into the "FAIR" 
yellow band. If the gauge measures FPM 0-2400, prob- 
lems could arise within the motor, e.g., short, burned out 
bearing. The dial will begin to move in the red area. A 
pressure switch will detect the loss in pressure and illu- 
minate the warning light directly below the magnahelic 
gauge. 

Control panel 
To regulate the amount of air flow designated by motor 
speed, the STAYCLEAN System uses a four-position, 
heavy-duty, oil-tight switch. This gives the technician 
three distinct speeds and the security of the proper air 
flow at all times. 

Below this four-speed switch is an indicator light or 
pilot light (green) displaying that the unit has been acti- 
vated and the motor is running. If the green light does 
not illuminate, check the power source fuse. 

Wihin the front panel boundaries is located a special 
low profile fuse holder which restricts the chance of 
damage due to handling and the moving of the unit. 

The STAYCLEAN System utilizes lh horsepower, three- 
speed direct-drive General Electric blower motor with 
permanent-type bearings. This motor is mounted into a 
blower assembly which is engineered with precise 
equipment and measuring instrumentation under test 
conditions of AMCA Code, Bulletin 210. 

Since direct-drive blower performance is affected by 
motor placement in the inlet of the blower, all testing 
with the motor in position and performance induces its 
effect. Wih lh horsepower motor the blower unit utilizes 
approximately 1050 RPM at 321-torque, ounces/inches. 
Performance curve available upon request. 

The entire blower housing with motor is mounted on 
multi-plane mounts to reduce vibration and noise. This 
means the motor is totally isolated from the rest of the 
unit, insuring quiet and vibration-free service. 



Specifications The Service Cart 
1. Constructed of 16 gauge cold-rolled steel painted 

with a baked textured yellow enamel finish. 
2. Work surface and perforated edge, 18 gauge stain- 

less steel electropolished to reduce contaminant build- 
up in surface pores. 
3. Fluorescent light fixture mounted in top canopy uti- 

lizing two 40 watt lamfs producing 100 foot candles at 
work surface. 
4. Convenient changing of pre-filters (disposable) and 

electropolished waste tray from the front of the work 
area. 
5. Direct-drive three-speed, 'h horsepower motor, l l5 

volts motor/blower assembly completely isolated from 
work area and main frame via shock dampening 
mounts for vibration-free service. 
6. Horizontal laminar flow downstream side of HEPA 

filters averages 100 LFPM at low speed (new filters). 
7. Dual protection of HEPA filter media by an interior 

expanded aluminum grill and an external perforated 
black anodized screen (removable for cleaning). 
8. The external screen also protects HEPA filters from 

harmful liquids splashing onto the media itself causing 
filter breakdown. 
9. Low-profile HEPA filter cassette pack rated at 

99.99% effective to 0.3 micron size particle matter. 
10. Knife edge type design to insure complete sealing 
of HER4 filter if unit is moved from room to room. 
1 1. Portability and compactness for ease of installation, 
mobility throughout facility 
12. Mounted on four phenolic casters inboard for 
access through doorways. 
13. Overhead canopy houses all motor controls, light- 
ing and gauge accessories. 
14. Coded magnahelic gauges with press-to-test warn- 
ing lights to indicate to operator malfunctions in motor/ 
blower assembly, pre-filter and HER4 filter loading 
conditions. 
15. HEW filter measures 48" wide x 30" high x 3'' deep 
with a rated capacity of 175 CFM at 10" WG. 
16. Initial resistance .75@ 975 CFM. 
17. DOP penetration .003% @ 975 CFM. 
18. Overall unit dimensions-52" wide 

34" deep (max) 
75" high 

19. Work surface dimensions-25.31 2" deep with 
perforation 
50.250" wide 

20. Work surface area-1271.93 square inches 
Ordering information 
#30909-STAYCLEAN Laminar Flow Workbench 

The service cart completes the MICRO-ISOLATOR 
System by simplifying the movement of all necessary 
supplies to the laminar flow workbench for servicing 
the MICRO-ISOLATOR Units. Note that MICRO- 
ISOLATOR Units should not be placed on the floor. 

Specifications 
Portable unit on casters. All stainless steel frame, glass 
bead finish, work surface 28 finish with %s" lip to pre- 
vent spilling. 

Unit also features two plastic drawers for storage. 
Drawer size approximately 12%" wide x 22" long 
x 8" deep. 

Unit dimensions 
Length with handle-35.000" 

Width-22.500" 
Height-36.000" 

Work surface-30.000" Length 
-25.500" Width 

Work surface area-675 square inches 

Ordering information 
#44990-Service Cart for STAYCLEAN Laminar Flow 

Workbench 



Procedures for using the 
MICRO-ISOLATOR Svstem 

Important 

As wlth any system, compliance with the proper oper- 
ating technique is vital. Shortcuts or technique alter- 
ations must be avoided. (Lab Products, Inc. personnel 
are available to discuss specialized needs,) 

The basic principles of 
the MICRO-ISOLATOR System 

The MICRO-ISOLATOR System places the contamina- 
tion barrier at cage level. This is accomplished by the 
use of a MICRO-ISOLATOR Housing Unit whose exter- 
nal components consist of a filter top and a cage bot- 
tom. Because the special MICRO-ISOLATOR Filter Top 
overlaps the bottom cage, the system forms-and 
functions as-a giant Petri dish-like structure. Result: 
there is an interchange of external and internal gases 
while still maintaining the classical Petri dish-like barrier 
to microbial contamination. 

There are only two ways to maintain the integrity of a 
MICRO-ISOLATOR Unit: 
1. keep it closed and off the floor in an insect-controlled 
room 
2. open it only in an appropriate laminar flow 
workbench. 

Accordingly, all manipulation involving animals, 
MICRO-ISOLATOR Elements or their contents must 
take place within the workbench. 

Another vital concept: everything (except the 
MICRO-ISOLATOR Units) that goes into the workbench 
must be carefully disinfected first. 

The correct procedure for using the 
complete MICRO-ISOLATOR System 
1. Assemble a MICRO-ISOLATOR Housing Unit: cage, 

bedding, bar lid, autoclavable feed, water bottle, rubber 
stopper, sipper tube, and top filter frame. (That is, 
everything but the animal and the water.) 

2. Autoclave the assembled MICRO-ISOLATOR 
Housing Unit in a vacuum autoclave. (Sterilization or 
pasteurization cycle). IMPORTANT: monitor the auto- 
clave's performance with both instrumentation and bio- 
logical indicators. Be sure that the autoclave cycle ends 
with a 15-20 minute drying period (under vacuum) to 
insure that the filter medium is dry before the autoclave 
door is opened. This will also dry the bedding. Do not 
place MICRO-ISOLATOR Units on the floor. 

3. Autoclave Amsco Square-Pak" flasks filled with 
water. 

4. Operator dons a disposable lab coat and gloves 
and then tapes gloves to coat to form a tight seal. 
(NOTE: first check gloves for pinholes.) 

5. Transfer autoclaved assembled MICRO-ISOLATOR 
Housing Units, Square-Pak flasks, and animals to the 
vicinity of the workbench using the service cart. 

6. Spray arms and gloves with sterilant. (NOTE: gloves 
must be wet with sterilant at all times while working in 
workbench.) 

7. Wipe down internal surfaces of workbench hood 
(wall and floors but not back filter wall) with sterilant. 

8. Place MICRO-ISOLATOR Housing Unit in work- 
bench and remove the filter frame top as if removing a 
Petri dish lid; that is, to place the filter frame to the left of 
the cage bottom, tilt the filter frame off the cage bottom 
to the left and all the way upside down, then lay it 
upside down on the surface of the workbench. 
(Reverse direction to place filter frame to right of cage 
bottom.) This procedure prevents dust particles from 
blowing from the top of the filter frame into the cage 
bottom. 

9. Spray Square-Pak and place in workbench. 
Fill water bottle, add stopper and sipper tube, and place 
in cage. 

10. Filter-crated animals (from an SPF colony compati- 
ble with your research needs): have the crate carefully 
inspected for integrity. If satisfactory, thoroughly spray 
the crate with sterilant including the filter and place in 
workbench and open. (If tool is used for this, it must be 
kept in the sterilant tray in the hood along with the ani- 
mal transfer forceps.) (Go to step 12.) 

11. Animals currently in a MICRO-ISOLATOR Housing 
Unit: place the MICRO-ISOLATOR Unit in the work- 
bench and open as in step Z 

12. Take the totally submerged forceps from sterilant 
tray in workbench, shake off excess sterilant away from 
the back of the hood to avoid wetting the filter and care- 
fully transfer the animals to the cage. Put filter frame on 
cage bottom. Unit now ready 

Note: 
MICRO-ISOLATOR Housing Unit is only opened in the 
workbench. 
MICRO-ISOLATOR Unit is kept off the floor. 
Everything (except the MICRO-ISOLATOR Units) must 
be sterilant-sprayed beforehand. 
Gloved hands must always be wet with sterilant. 
Follow procedure carefully and consistently omitting 
no steps. 

Soiled MICRO-ISOLATOR Units should be pasteurized 
in an autoclave before washing. Then restock and 
autoclave before use. 





References 

Balk, Melvin W. 1984. Maintaining Laboratory Animals 
-Pointers and Problems, Part II. Art to Science 
(HyClone Laboratories). 3 (2):6. 
Barthold, Stephen W. and Abigail L. Smith. 1983. Mouse 
hepatitis virus S in weanling Swiss mice following 
intranasal inoculation. Lab. Anim. Sci. 33: 355-360. 
Barthold, Stephen W., Abigail L. Smith et al. 1982. 
Epizootic coronaviral typhlocolitis in suckling mice. Lab. 
Anim. Sci. 32: 376-383. 
Bhatt, Pravin N. and Robert 0. Jacoby 1983. An inex- 
pensive containment laboratory for mousepox 
research. Abstract #60 in AALAS publication, pp. 
83-85. 
Folkman, Judah et al. 1983. Angiogenesis inhibition 
and tumor regression caused by heparin or a heparin 
fragment in the presence of cortisone. Science 221: 
719-725. 
Hall, William C. and Jerrold M. Ward. 1984. A compari- 
son of the avidin-biotin-peroxidase complex (ABC) and 
peroxidase-anti-peroxidase (PAP) immunocytochemi- 
cal techniques for demonstrating sendai virus infection 
in fixed tissue specimens. Lab. Anim. Sci. 34 261-263. 
Sedlacek, Robert S. et al. 1980. Development and 
operation of astable limited defined flora mouse colony 
In, A. Spiegel et al. (eds), 7th ICLAS symposium, Gustav 
Fischer Verlag, Stuttgart, New York, pp. 197201. 
Sedlacek, Robert S. et al. 1981. Aflexible barrier at cage 
level for existing colonies: production and maintenance 
of a limited stable anaerobic flora in a closed inbred 
mouse colony In, S. Sasaki et al. (eds), Recent 
Advances in Gerrnfree Research, Tokai University 
Press, pp. 65-69. 
Smith, Abigail L. 1983. Response of weanling random- 
bred mice to inoculation with minute virus of mice. Lab. 
Anim. Sci. 33: 3739. 
Smith, Abigail L. 1983. An immunofluorescence test for 
detection of serum antibody to rodent coronaviruses. 
Lab. Anim. Sci. 33: 157-160. 
Smith, Abigail L., Valerie A. Carrano and David G. 
Brownstein. 1984. Response of weanling random-bred 
mice to infection with pneumonia virus of mice (PVM). 
Lab. Anim. Sci. 34;. 35-3T 

Other products from Lab Products, Inc.- 
the leader in environmental control products 
Lab Products now offers the widest selection of sys- 
tems for environmental protection: the new MICRO- 
ISOLATOR System; the VR-1 Ventilated Animal Rack; 
five STAYCLEAN Laminar Flow Systems; ISOSYSTEM" 
Housing System consisting of a disposable filter cap, 
cage cover; and plastic cage; ENVIRO-GARD" Filter 
System with permanent filter bonnets; and SEE- 
THROUGH'" Suspended Cage Systems with a special 
filtering system. We are now likely to have at hand solu- 
tions to virtually all of your environmental problems. 

For information about any of our products or our 
complete catalog, write or call Lab Products, Inc. 

a company 

255 West Spring Valley Avenue 
PO. Box 808 
Maywood, New Jersey 07607 
2011843-4600 
8001526-0469 

Printed in USA. 98415M 
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Annual Meeting 
Los Angeles 

26-31 May 1985 

ADVANCE 
REGISTRATION 

( A)  

MAIL TO: 
AAAS-DEI'T. R 

1515 Massachusetts Ave., N.W. 
Washington, D. C. 20005 

Name of Registrant: - 
(Ld\t)  (Flrct and I n l l ~ a l )  

Name of Spouse Registrant: _ _ _ _ _  
(Lac11 (F~r \ t  and Inltlal) 
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Convention Address: 
(Where you cdn be reached) 

Sun Mon Tue Wed Thu Frt 
C h r i k  dab\  
drlendlng 

Please check here if you need special services due to a handicap. We will contact you prior to the meeting. 

Please check appropriate boxes, complete retnalnder of form (type or print), and enclose payment or charge to credit card below. 
Use separate form (photocopy) if you wish to submit additional registrations other than spouse's. 
Preconvention program, badge, and voucher for full program and abstracts will be mailed to registrants In mid April. 
Registrations received after 10 May will be held at the Advance Regi~trants' Desk at the Bonaventure Hotel. 
Refund requests for registration fees must be made by letter or telegram before 17 May 1985 and will be honored after the Annual Meeting. 
No refunds are made on cancellation requests received after this date. 

8 Special one-day attendance registration will be available at on-site registration desks only. 

Regular Student or Retired I 
Registration Category 

-- - - - -- -- 

Students: Fullt~me undergraduate or gradu- 
ate students only. 

Double Membership (registrant and 
spouse) includes single subscription to 
Sclence (51 issues per year). 

1985 Membership Dues: Regular Member, 
$60; Student or Emer~tus, $40: Spouse 
or Emeritus without Science, $17. 

Inqu~re for Canadian and other fore~gn rates 

Specify name(s) of new member(s): 

Charge to my VISA or MASTERCARD 

Account No -- - Explratlon Date -- -- - 

Cardholder's Name - --- Signature - -- - -  

(Please pr ln t )  

........................................................... 

SURVEY OF ATTENDANTS Annual Meeting, Los Angeles, 26-31 May 1985 

Your answers to the following questions w ~ l l  help us to plan future Annual Meetlngs Please complete the form and elther return ~t wtth your 
reglstratlon form or send ~t separately (to the same address) lf you wlsh to respond anonymously (the two forms will be processed separately) 

Principal Professional Interest 
I I O Physical, mathematical 
12 Biological, ~ n e d ~ c a l  
13 0 Engineering 
14 0 Social, behavioral 
15 Science policy 

Principal Professional Activity 
2 1 Teaching, educat~on 
22 Health practice 
23 Other practice, consulting 
24 Research, develop~nent 
25 Administration 

Institutional Affiliation Q p e  
3 1 Univers~ty, 4-year college 
32 Other educational 
33 Industrial, commercial 
34 Other Private 
35 Government 

Highest Educational Level 
41 0 Doctoral Degree 
42 0 Master's Degree 
43 0 Other professional 
44 Bachelor's Degree 

Age 
5 1 Under 26 years 
52 26 to 35 years 
53 36 to 45 years 
54 46 to 55 years 
55 56 to 65 years 
56 Over 65 years 

N u n ~ b e r  of Past AAAS 
Meetings Attended 

61 None 
62 One 
63 Two 
64 Three 
65 Four 
66 Five or more 

Distance Traveled to Meeting 
7 1 Under 5 I miles 
72 51 to 150miles 
73 15 1 to 400 miles 
74 40 1 to 1000 miles 
75 1001 to 3000 m~les 
76 Over 3000 miles 
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MAIL TO: 
AAAS HOUSING BUREAU 

P.O. BOX 71608 
LOS ANGELES, CA 90071 

HOTEL 
RESERVATIONS 

Annual Meeting I I 
LosAngeles 

26-31 May 1985 

Send confirmation to: 

Name Street 

City State Zip  Phone No .  

Other occupants of room: 

Name Name 

Choice of hotel: 1. 2.  

Room: Single Double  O Twin Suite: 1 Bedroom 2 Bedrooms Preferred Rate: $ 

Please indicate special housing needs due to a handicap: Wheelchair accessible room.  

Other  

Arrival Date: _. Time: a .m.  p.m. 

Departure Date: Time: - a .m.  p .m.  

Be sure to list definite arrival and departure date and time. Reservations will be held only until 6 p.m. unless accompanied by 1 night's 
deposit or guaranteed by a major credit card. 

Credit Card Number - Exp. Date - 

Cardholder's Name (print) - Signature - 

A l l  hotel reservations must be submitted to the AAAS Housing Bureau in writing (use form above; type or print). 
Reservations must be received by the Housing Bureau not later than 3 May 1985; reservations received after that date are 
conditional upon space availability at the hotels. 
Rooms are assigned on a first come, first served basis. If room rate requested is no longer available, the next available higher rate 
will be assigned. 
Confirmation will come directly from the hotel. All changes and cancellations must be made through the AAAS Housing Bureau 
until 3 May; thereafter contact the hotel directly. After 13 May you may call the Housing Bureau (2131488-021 1) for referral to 
available hotels. 

HOTEL RATES * 

*Add 10% occupancy tax per night 

Hotel 

The Westin Bonaventure 
404 S.  Figueroa Street 
Los Angeles, CA 90071 

Los Angeles Hilton 
930 Wilshire Blvd. 
Los Angeles, CA 90017 

- 

Roll-away beds or extra person in room: Bonaventure, $20lnight; L.A. Hilton, $16/night. 
Children are accommodated free of charge in same room with parents: L.A. Hilton, no age limit; Bonaventure, age 18 and under 

8 MARCH 1985 1217 

Single 

$65,  70 

$62, 67 

Double & Twin 

$75, 80 

$72, 77 

Parlor + 1 Bedrm. 

$230 & up 

$185 & up 

Parlor + 2 Bedrms. 

$330 & up 

$235 & up 




