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Start with a choice of speeds up to 
80,000 rpm-forces to 600,000 g. Add 
the exclusive Ultra-Smooth frequency- 
controlled induction drive and a 
16-billion revolution warranty. 

Then add true microprocessor 
control with the exclusive, convenient 
Memory-PacTM capability, and you have 
Reliability Plus Memory. 

The Beckman L8 preparative 
ultracentrifuges deliver extraordinarily 
smooth, fast acceleration and energy- 
efficient high performance. You have 
ease of operation with touch-sensitive 
controls and Memory-PacTM solid state 
modules to store your exact instructions 
for repeat runs. 

From diagnostic indicators to w't, 
the true microprocessor L8 gives you 

informed control during every phase 
of the run. 

Choose from the largest variety of 
rotors available, plus tubes, accessories 
and chemicals, all from a single 
source-Beckman. 

You can expect service to be as prompt 
as it is expert because there are 
nearly 500 trained Beckman service $4 

representatives in Canada and the 
U:S.A. 

Combined with our 35 years of 
technical and applications experience, 
it's no wonder we're called the world 
leader in centrifuge techr~ology. 

Get real RPM. Call your Beckman 
representative or write: Beckman 
Instruments, Inc., Spinco Division, 
PO. Box 10200, Palo Alto, California 
94304. 

BECKMAN 
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Breakthrough in biotechnology 
RNA Ligase is the latest addition to our 

line of DNAIRNA modifying enzymes. We also 
offer restriction enzymes as well as selected 
nucleic acids - all of the highest quality 
Call us toll free for complete information on 
any of these products. 

Just when research needed it, NENZYMESTM 
provided it. Now more and more people 
doing DNA-RNA studies are using these 
enzymes - because they are ultra pure. 
NENZYMES eliminate one variable from 
the many in molecular biology 

NENZYMES are tested for biological 
purity in two stages: First, in numerous 
specific assays of each produced lot (which 
are recorded for customer inspection); and New England Nuclear, 549 Albany Street, Boston, MA 02118 

again when used as integral components in Call toll free: 800-225-1572, Telex: 94-0996 
Mass and Internat'l: 617-482-9595 

our pre-packaged systems for DNA/RNA Europe: NEN Chemicals GmbH, D-6072, w Germany 

research. They have to be trouble-free before Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 

they go to YOU. Tel. 514-636-4971, Telex 05-821808 @ 1982 NEN 

Circle No. 407 on Readers' Sewice Card 
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Black-tailed prairie dog (Cynomys lu-
dovicianus) at Wind Cave National 
Park, South Dakota. Black-tails are co­
lonial, harem-polygynous rodents of 
the squirrel family (Sciuridae). Because 
of male dispersal patterns and female 
choice of mates, individual black-tails 
do not copulate with close genetic rela­
tives such as parents, offspring, or sib­
lings. See page 1639. [National Park 
Service, Wind Cave National Park, 
South Dakota] 



A volume in the M A S  Reference Sourcebook Series 

Sciences is a comprehensive 
guide to nearly 1,000 of the best science 
films produced between 1974 and 1980 for 
elementary, junior and senior high, college, 

edited by and general audiences. 

Michele M. Newman and 
Films in the Sciences covers a wide range 

Madelyn A, McRae of science and technology topics. The 
critical reviews are written by experts in 
the field who assess the quality of each film 
and recommend the audiences to whom it 
should be shown, 

Films in the Sciences is arranged by subject 
category with extensive cross-referencing; 
citations with ordering information; and 
subjectltitle and film distributor indexes. 

Films in the Sciences is an indispensable 
reference work for librarians, teachers, 

ISBN: 0-87168-304-7 LC: 80-67466 health and human services personnel, 
cloth 86 pp, 1980 $ 14,00 filmmakers, media specialists, church 

groups, and educational organizations. 

Order Form 
Please send me copy(ies1 of Films in the Sciences @ $14.00 
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Address 
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Mail check or money order to: 
AAAS Sales Department, Dept. FL-I, 1515 Massachusetts Avenue, NW, Washington, DC 20005. 
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The Millipore Pellicon Ultrafiltration System can centration, the Pellicon System can depyrogen- 
provide you with the ability to increase para- tate and desalt many fermentation products, 
meters of rate, recovery, resolution and load as well as products from mammalian cell cul- 
capacity for harvesting cell mass from fermen- ture or tissue extracts. 
tation and concentrating both extracellular The all-new Millipore Laboratory Products 
and intracellular soluble products. As an ex- Catalogue includes a full section on Macro- 
ample, a 20 liter E. coli culture, producing molecular and Cellular Separation. Order 
Interferon, may be fully processed in one hour ... yours today. 
the cells removed in twenty minutes The protein I-------- - 
can also be concentrated 100x in forty minutes. I 

All operations are performed in a closed sys- 
tem, eliminating aerosol production, meeting 
or exceeding Pg and P4 facility requirements. 

In addition to replacement of centrifugation 
and chemical precipitation for product con- 

Ei~~ipore Corporation, Labaatay Products Division, 80 Ashby Road, Bedford, MA 01 730 (800) 225-1380. Mass. (61 7) 27592( 









While everything else has  been 
going u p  in price, the cost  of life 
insurance from Teachers Insurance 
and  Annuity Association h a s  been 

coming down steadily. New, higher cash 
dividends declared for 1982 have the  
effect of further reducing the low net cost  
of providing financial security for your 
family through TIM.  The result: your 
insurance dollar today buys about  twice 
the  coverage it would have bought in 
1975. 

Third ~educ t i zn  in 
Seven Years. 

Independent studies confirm that what 
you pay for TIAA coverage is well below 
the cost for similar policies with 
companies that serve the general public. 
To see what tremendous purchasing 
power your life insurance dollars have 
with TIAA, find the a g e  closest to  yours 
in the  tables below, which illustrate net 
outlays to  buy $50,000 and  $100,000 of 
family protection on the  5-Year 
Renewable Term Plan: 

Examples  of Net Outlays * for TlAA 5-Year Renewable Term Policies  

$50.000 Policv I $100.000 Policv 

For a m a n  a g e d  25 35 2 5 35 45 b 30 For a woman a g e d  40 45 50 1 30 40 50 

Call us toll free forpersanal illustrations. 
Dial 800-223-1200 
(In New York, call collect: 212-490-9000) 

Annual Premium $129.00 $186.50 $387.00 
Cash Dividend 60.50 97.00 198.50 
Yearly Net Outlay* 68.50 89.50 188.50 
Outlay per  $1,000 1.37 1.79 3.77 

S203 
Life Insurance Advisory Center  
Teachers Insurance a n d  Annuity Association 
730 Third Avenue 
New York, NY 10017 

$258.00 $373.00 $774.00 
141.00 417.00 214.00 
117.00 159.00 357.00 

1.17 1.59 3.57 

A professional TIAA insurance counselor  will b e  glad to  d i scuss  
your family protection n e e d s  with you, a n d  to s e n d  full infor- 
mation by mail o n  TlAA policies issued at  your a g e .  Or, if you 
prefer, just  comple te  t h e  coupon a t  right. 

*Net outlay is annual  premium less c a s h  dividend payable a t  e n d  o f  policy year, b a s e d  o n  continuation of current  scale; 
a l though dividend a m o u n t s  cannot  b e  guaran teed  or  es t imated  for t h e  future, TlAA h a s  paid dividends every year s ince 1918. 

Please s e n d  m e  personal  illustrations for t h e  policies 
indicated below 

-1 5-Year Renewable Term 7 Decreasing Term 
3 Ordinary Life 
Please print 
Name 

There's no  obligation, of course,  a n d  no  o n e  will visit you 
because  TlAA employs no  sa les  agents .  Whether you think you 
need life insurance o r  not, don't you owe it to  yourself to  learn 
exactly what TIAA's new, lower insurance c o s t s  could m e a n  in 
helping you secure  your family's financial well-being for t h e  
years a h e a d ?  

Title Birthdate 

Eligibility for TlAA personal  life insurance is limited to  e m -  
ployees of colleges, universities, private schools  a n d  certain 
o ther  nonprofit educational  a n d  research institutions. The 
employee 's  s p o u s e  is a l so  eligible, provided more  than  half of 
the  combined  earned  income of both  husband  a n d  wife is 
from a qualifying institution. A TlAA life insurance policy is  
yours to  keep, regard lessofany  c h a n g e  in your employment.  

Established a s  a Nonprofit Service Organization by 
t he  Carnegle Foundation for t he  Advancement 01 Teaching. 

Home Address - 

City State Zip - 

Your nonprofit educational o r  scientific employer (college, 
university, private school, e tc . )  
If your s p o u s e  is a l so  eligible according t o  t h e  rules 
a t  left, please fill in: 

S p o u s e  n a m e  Birthdate 
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for basic research is being severely re- 
stricted. 

The announced philosophy of the cur- 
rent Administration is to reduce the role 
of government in our social and econom- 
ic affairs. The objective of this NSF 
program is one which clearly should be 
fulfilled by private venture capitalism. I 
would hope that Congress and the Ad- 
ministration might redirect the funds al- 
located for SBIR into areas where they 

will benefit the public at large. NSF 
should not be in the business of spending 
public funds to enrich private enterprise. 

BRIAN R. YOUNG 
J .  G .  Van Dyke & Associates, Znc., 
Suite 301, 6410 Rockledge Drive, 
Bethesda, Maryland 2081 7 

References 
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Washington, D.C., no date), p. 1.  

SYMPOSIUM 

IONS, CELL 
PROLIFERATION 
AND CANCER 

July 14-16, 1982 W. Alton Jones Cell 
Science Center, Lake Placid, N.Y. 

Co-chairmen: A. L. ~oynton,( ' )  
W. L. ~ c ~ e e h a d ~ )  and J. F. Whitfield(') 
(1) National Research Council of Canada 
(2) W. Alton Jones Cell Science Center 

Subjects include the roles of sodium, 
potassium, calcium, magnesium, pH, cyclic 
nucleotides and calcium-binding proteins 
in a wide variety of proliferating systems 
and in cancer development; techniques 
and methodology. 

Further information on abstracts, posters 
and registration may be obtained from: 
We L. McKeehan, W. Alton Jones Cell 
Science Center, Lake Placid, N.Y. 18946. 

Congressman John J. LaFalce (Let- 
ters, 29 Jan., p. 456) cites the conclusion 
of a National Science Foundation study 
(I) that small R & D firms have been the 
primary generators of major technologi- 
cal innovations. While the conclusion 
appears to be well founded, one should 
bear in mind that the relationship be- 
tween innovation and small R & D firms 
is more similar to that between the egg 
and chicken than the horse and cart. It 
may well be true that major technologi- 
cal innovations have been important, 
and perhaps the primary, generators of 
small R & D firms. 

HORACE A. ORY 
R & D Associates, 
4640 Admiralty Way,  
Post Ofice Box 9695, 
Marina del Rey, California 90291 

References 
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1976 (National Science Foundation, Washing- 
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Social Sciences in Chile 

As a follow-up to John Walsh's ac- 
count of the status of universities and 
degree programs in Chile ("New univer- 
sity law decreed in Chile," News and 
Comment, 27 Mar. 1981, p. 1403), it may 
be of interest to Science readers that 
some easing of the restrictions on social 
science programs has begun to occur. On 
1 March 1981, Roberto Escobar B, was 
designated director of a new Department 
of Sociological and Anthropological Sci- 
ences, which replaces previous units, at 
the University of Chile, Santiago. The 
department contains 22 full-time and 28 
part-time professors. As of January 1982 
the university is the only one in Chile to 
offer an advanced degree in the fields of 
sociology, anthropology, and archeolo- 
gy, along with a master's level program 
in social sciences. The new department 
has also been able to reinitiate its publi. 
cation series, including the Boletin de 
Prehistoria, which had been suspended 
since 1975, and the Revista Chilena de 
Sociologia y Antropologia; both journals 
will have an issue this year. Contribu- 
tions are welcomed for either journal, 
with submissions to be directed to Ro- 
berto Escobar. Let us hope that this 
rerecognition of the social sciences in 
Chile continues and expands. 

GORDON C. POLLARD 
Department of Anthropology, 
College at Plattsburgh, 
State University of New York, 
Plattsburgh 12901 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM l8TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/ora lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuities available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

r-------- 
Teachers Insurance and 

I Annuity Association of I America-College Retirement 
Equities Fund 

I 730Third Avenue 

I New York, N .Y. 1001 7 

I Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the 
1 flexible tax-deferred annuity plan that offers the opportunity to accumu- I 
I late funds for additional retirement income and the option for cash I 
I I 
I Name I 
I Address I 
I c:.. 1 
I 

L I L Y  

Z i p D a t e  of Birth- 
I 

I State I 
1 Name of Institution I 
I Please let us know if you are participating in a TIAA-CREF retirement plan 

, at your institution. 0 YES N O  I 
S 32682 1 
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I 
Chromatography Equipment and 
Reagents from Pharmacia. 

I 
The right tools to simplify your 
job and improve your results. I 

The ability of system components to function 
together to control all aspects of your separation is 
important in saving precious time and improving 
your results. The FRAC-300 Programmable Fraction 
Collector gives yo the vnique capability of estab- 
lishing up to ten di Y fererit collection zones, allows 
you to select what portions of the chromatogram 
are collected in small, discrete fractionspnd what 
material should be in larger fractions. Augmented 
with the FRAC-CC Chromatography Controller, the 
FRAC-300 creates an automated control center for 
separation development technology. Automated 
control capability gives you clockwork precision to 
improve your results, simplify your job and leave 
laboratory personnel free to perform other tasks. 

Advanced Chromatography Equipment 
and Reaclents- 
The  hah ha cia Total Chi Lomatographic System 

UV-Monitors-I nterchangeable 
filter kits, single-and dual path 
high resolution cells and the 
high flow rate cell give 
Pharmacia UV Monitors 
versatility for all liauid 

Peristaltic Pump-Precision 
control of flow rate and 
intercommunication with 
fraction collectors have proven 
particularly valuable with the 
newer, more rigid separatlon 

media. The P-1 Pump combines 
these features in a compact, 
portable, high-performance 
package of general utility for 
volume control of a wide range 
of organic and aqueous solvents. 

PHARMACIA FINE CHEMICALS See us at the ASM Convention Booth 528 & 529 
DIVISION OF PHARMACIA INC. & the FASEB Show in New Orleans Pharmacia 
800 Centennial Ave., Piscataway, N.J. 08854 
Order Dept: (800) 526-3593 New Jersey: (201) 457-8150 Fine chemicals 
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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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Long-Term Economic Rx: Research 
Research and development supported by both government and private 

sources transformed the United States into the dominant technological 
force in the world. But our commitment to maintain and extend the amount 
of research and development necessary to stay ahead in the technological 
race has slipped. Today, we are witnessing a wholesale retreat in the federal 
role in civilian research and development. This is manifest in the shrinking 
amount of research support for our universities, private nonprofit research 
laboratories, and national multi-program laboratories. 

Over the past 15 years the proportion of the U.S. gross national product 
invested in research and development has steadily declined-dropping more 
than 20 percent since 1965. In the same period and by the same measure, the 
R & D investment in the Soviet Union climbed by 21 percent, in Japan by 
27 percent, and in West Germany by 41 percent. In addition to this huge 
underinvestment in research and development, we are failing to produce the 
technically trained people that we need to sustain increases in productivity 
and to make advances in knowledge that will be the basis for our economic 
prosperity and national security in the coming decades. The intense demand 
for technically trained people has resulted in high salaries that are luring 
faculty and graduate students away from even our best universities. To 
complete this picture, there is mounting evidence that the research labora- 
tories and instrumentation in American universities are rapidly becoming 
obsolete. 

Let us examine the response of the Reagan Administration to this crisis in 
four specific areas: energy, space, science education, and the national 
laboratories. 

Productive R & D efforts in industrial energy conservation, energy- 
efficient buildings, energy storage, and solar energy have been zeroed out in 
the President's fiscal 1983 budget, thus helping to ensure an unnecessarily 
prolonged U.S. dependence on oil from the Arabian Gulf. There is no 
evidence that any of these programs will be picked up by private industry. 

Decisions on the space program are equally egregious. The Galileo 
Program is now the only remaining U.S. planetary program in development, 
and some of the older space probes may be turned off. Funds have been cut 
for a satellite to test new advances in communication. Aeronautics research 
has been cut at a time when the Europeans are challenging us with the 
development of the airbus and the Japanese are thinking of launching major 
forays into the international aircraft market. 

In science education, the National Science Foundation's (NSF) request 
for extra funds to upgrade university laboratories has been zeroed out, and a 
70 percent reduction has been forced on NSF in the science education 
budget. As for the national laboratories, Argonne National Laboratory 
officials say that 25 percent of their work force may be eliminated within the 
year. Brookhaven National Laboratory, Fermi National Accelerator Labo- 
ratory, NASA-Lewis Laboratory, and Jet Propulsion Laboratory have also 
suffered. 

Several steps can be taken to meet the R & D crisis in America. We must 
provide stable, predictable funding for scientific and technological research; 
alleviate shortages of technical personnel; provide incentives for better 
university-industry collaboration; restore the science education program at 
NSF and improve science and mathematics education at the precollege 
level; and develop a coherent national science and technology policy that 
includes a larger role for the science and technology community in the 
making of such policy. If the Office of Science and Technology Policy 
cannot be sufficiently effective in this role, we should think seriously about 
creating a cabinet-level department of science and technology as a focal 
point for federal nondefense research activities. I urge the science commu- 
nity to help us get back on the right track.-JOHN H. GLENN, U.S. Senator 
(D-Ohio), Washington, D.C. 20510 

From a speech before the IEEE Conference on Technology Policy, 24 February 1982, 
Washington, D.C. 









FITC-CON JUGATED 
ANTI-HUMAN T CELL REAGENTS 

We know how busy you are. Our new fluo- 
rescein- conjugated OKT monoclonal antibodies 
should help. They reduce staining procedures to 
one time-saving step. And more new monoclonal 
antibodies and fluorescent reagents are being 

' developed and characterized at Ortho. jf \ 
2. 
. THE LEADING EDGE e t 

Applications for the Ortho-mune products are 
following quickly on the heels of research devel- 
opments. Research oncologists, rheumatologists 
and immunologists in and out of Ortho are using 
the System to take a closer look at leukemia, rheu- 

I matoid arthritis, multiple sclerosis, myasthenia 
gravis and response to infections. We've become 
more than just producers of monoclonal anti- 
bodies. We have a commitment to development 

CELL SORTING AND ANALYSIS: 
CYTOFLUOROGRAF@ 

We created the Cytofluorograf to meet the 
growing demands for laser based cell analysis and 
sorting. Then we combined it with the Model 
2150 computer system to provide the flexibility 
needed for ever - changing research demands in 
immunobiology, chromosome analysis and 
molecular genetics. That's the kind of innovation 
that makes the Cytofluorograf a leader in flow 
cytometry. 

of integrated systems for analysis of the human 
immune system. Ortho Immunology Systems is a 
name that seems to cover it. 

Ortho brings you innovative technology- 
reagents and instruments developed by research 
immunologists for immunology research. 

We'll be pleased to talk with you about setting up a 
system for l'phocyte subset analysis in your own 
laboratory. Call us at (800) 526-3875. In New Jersey, 
a l l  (201) 524-1365. 

ORTHO SPECTRUM Ill* 

If you are involved in large volume clinical 
research projects, YOU may need high speed r t ho Diagnostic Systems lnc 

analysis of whole blood, without the inconvenience 
of time-consuming sample preparation. 
That's what the Ortho Spectrum 111 does. Inte- 
grating Ortho-mune* monoclonal antibody tech- 
nology and laser flow cytometry, this flexible 
microcomputer-based system 
can be programmed for accu- 
rate cell differentiation on 
the basis of size and 
irnrnunofluorescence. 

Trademark 

*Formerly Orthoclone* 
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life science a products. 
Our new, improved 
stirred cells. 
By redesigning our most 
popular stirred cell models, 
we've made them more 
convenient than ever 
before. Now you can get 
easier membrane loading, 
simpler sample loading 
and recovery, quicker and 
more efficient stirring, 
and even improved base 
stability. The world's best 
is now ?our ways better! 
(Circle reader card # 444 

Our complete line of standard and 
customized chromatography 
columns. 
No one offers you a more extensive line of standard 
chromatography columns than Arnicon-not even 
Phannacia. And with our new column manufacturing 
subsidiary, we can now custom-build analytical 
and preparative columns to meet virtually any 
requirement. 
(Circle reader card # 447 

--- - -- - - 

Amicon Corporation 
Scientific Systems Division 
Danvers , Massachusetts 01923 

Phone: (617) 777-4550,777-3622 

Our new disposable 
micropartition 
system, Centrifree:" 
Centrifree is the first 
really eficient method for 
separating free from 
protein-bound microsolute. 
Based on the equilibrium 
nature of ultrafiltration, you 
can accurately partition 
microvolumes (0.15 to 
1.0 ml) of serum or other 
biological fluids, without 

dilution. Protein-free ultrafihate is obtained in a 
single 5- to 10-minute centrifugation step. 
(Circle reader card # 446 

Our state-of-the-art PBA gels 
for purification of glycosylated 
biomolecules. 
Amicon has developed the first commercially 
available PBA (phenyl boronate agarose) gels. 
Convenient and cost-effective, these M2trexMgels arc 
available in three controlled ligand concentrations - 
each one optimized for particular applications. PBA 
gels are ideal for the group-selective purification of 
glycoproteins , nucleic acids, complex carbohydrates 
and other diol-containing biomolecules. 
(Circle reader card # 448 

For more information on these innovative Amicon 
products for the life scientist, simply circle the 
appropriate reader service card and mail. 
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Falco~lissue Culture Products. 
Whatever you need in tissue culture labware, Falcon 

probably has it. There's so much more in our disposable 
tissue culture products, pipets, tubes, filters and general 
labware because, when laboratory workers talked to 
us, we listened. 

We applied our particular brand of innovative thinking 
to their problems in such specializationsas hybridomas, 
clinical immunology/virology, genetic engineering and 
traditional tissue culture. 

We pioneered homogeneous tissue culture treat- 
ment on plastics, and are a leader in the use of 

Becton Dickinson Labware 
1950 Wllliams Dr~ve Oxnard, Cal~forn~a 93030 
Call toll-free (800) 235 5953 (outs~de Californ~a). 
(805) 485-8711 (collect, In Callfornla) 

Falcon is a registered trademark of Becton Dickmson and Company. 

gamma irradiation and h~ghest quality plastics. And 
along the way we've grown to be the undisputed 
leader in an industry that accepts only the highest 
standards. 

More new products are coming, all made with the 
same Falcon care, craftsmanship and rigorous quality 
control. So when you're looking for something in tissue 
culture, look at Falcon first. You may not have to look 
anywhere else. 

Falcon Tissue Culture Products, from Becton 
Dickinson. Call us and let's talk. 
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kmcar adds new cutting precision to the tigsueei=arr becuth.oar Z m i c m  
f h  tissuerectiorr"kg system avaiC up. &though thinner s e c t b  may be 

change. Generally, uniform fresh Lancer has the only answer. 
TO ORDER CALL THE SOURGE c i r d o ~ o . ~ ~ ~ o n ~ ~ ~ e r d  
TOLL FREE for quality laboratory products 

800-22 7-0276 
(In California or outside 
the continental U.S. call 
415-573-1343.) 

- FOR TECHNICAL 
INFORMATION CALL 
TOLL FREE 

f 
800-22 7-02 76 
(In California or outside,. LRNCER 

OIVISION OF SblERWOOO MEOlCAL 

the continental U.S. call B@" A BRUNSWICK COMPANY 

415-573-1343.) UIQ St. Louis, MO 63103 



Computerized Cell Sorting and Analysis from Ortho 

unexcelled systems for 
immunobiology researchers 

Ortho Diagnostic Systems has 
established a firm leadership posi- 
tion in cell sorting and analysis 
instrumentation-in fact, accept- 
ance of Ortho systems by the sci- 
entific community has been so 
great that these instruments now 
are considered the standard of per- 
formance in the field. 
Versatile Instrumentation 

The Or tho  Cytofluorograf* 

Three major subpopulations of white cells hy forward and 90" light scatter 
measurements of whole hlood (RBC Iysis only). Using Ortho-mune Mon- 
oclonal Antibodies, gating on the lymphocyte population, human periph- 
eral T lymphocytes fOKT3+ cells) can he quantitated andlor ~orted. 

it can perform rapid 
multiparameter sort 

decisions while simulta- 
neously providing complete 

statistical data analysis. This 
capability provides significantly 

4 higher throughput and increased 
05G' sorting efficiency. 

N ad' Wde Applicability 
U P 
M The system has proved extremely valuable 
B in cell-antigen and tumor studies. It can also be 
E 
R employed for research into cell siz- 

0 
ing, DNA and chromosome analy- 

F O K T ~  POSITIVE sis and many aspects of cell kinetics 
C 

and microbiology. The exceptional 
E versatility of the system allows it to 
L 
L keep pace with the researcher's 
s interests, never to limit them. 

Green Fluorescence Total Professional Support 
Flow Cytometer is an examFle of that leadership 
and commitment to research. As the only flow cyto- 
meter to offer a choice of five lasers, (including two 
installed as standard), the Cytofluorograf provides 
exceptional applications flexibility. 

Flexibility is enhanced further by a modular 
design which allows the system to be upgraded as 
research needs change. Performance too is out- 
standing with analysis rates of up to 10,000 cells per 
second. And only Cytofluorograf offers direct meas- 
urement of seven optical parameters including axial 
light loss, a valuable technique that allows the use of 
non-fluorescent stains. 

The new 2150 Computer and software can acquire 
up to 16 histograms and simultaneously display any 
four of these, all in real-time, allowing the operator 
complete control over all aspects of the experiment. 
Because 2150 has two independent microprocessors, 

Ortho's interest in cellular biology extends 
beyond producing instrumentation. For example, 
Ortho has developed Ortho-mune* monoclonal 
antibodies. the first panel (for research use only) of 
murine monoclonal antibodies reactive with human 
T lymphocytes. The company maintains well- 
equipped applications and training laboratories to 
develop new techniques and to provide consultative 
services for customers. 

The results of these investigations and others are 
published in Protocols so that other researchers may 
share the results. Free copies are available by con- 
tacting Ortho. 

Ask about the Cytofluorograf Flow Cytometer, 
2150 and the complete range of Ortho services. Con- 
tact Ortho Diagnostic Systems Inc., Research 
Instruments Division, 410 University Avenue, West- 
wood, MA 02090 (617) 329-6100. 

Ortho Diagnostic Systemslnc 
* T.M. of Ortho Diagnoctir Systems, Inc. 
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The beauty of convenience 
Everything in view, 
everything within reach. 
The ICM 405 is the ergonometric in- 
verted microscope: the most com- 
fortable, convenient instrument 
available anywhere. The image 
appears upright and non-reversed; 
the specimen is in direct view of the 
seated operator; and manipulation 
is easily done with your forearms 
resting comfortably on the table. 
Add fluorescence without compromis- 
ing compactness or convenience. 

35mm and 4x5" cameras The areat name in o~ t i cs  
are fully integrated. 
At the flip of a lever you can switch 
from 35mm photography to 4x5!' 
It has electronic shutter and auto- 
matic exposure control. Camera 
focusing is done through the bin- 
ocular tube. The photographic 
light path is close to the base of 
the instrument for utmost stability, 
to insure crisp photos every time. 

Qualityservice- Expert dealers. Circle NO. 438 on Readers' Service Card 

Carl Zeiss,lnc.,l Zeiss Drive, Thornwood, NY 10594 (914) 747-1800. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 




