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Leukocyte Reagents 
Are you differentiating cell types- 
myeloid, CALLA, lymphoid (B- or 
T-cell subsets)? If so, consider our 
new and thoroughly characterized 
reagents for building your panels. 

Our monoclonal anti-human leuko- 
cyte reagents are > 95 percent 
homogeneous, as demonstrated by 
SDS-polyacrylamide gel electro- 
phoresis. They are purified by salt 
precipitation, or on protein A 
sepharose, and are packaged at a 

Don't be without our catalog 
of reagents for immunological studies, 
In it you will find anti-human 
leukocyte reagents, as well as: 

Monoclonal antibodies specific for 
mouse immunoglobulin studies 
Allele-specific monoclonal anti- 
mouse lymphocyte reagents 
Enzymes and fluorescent-labeled 
conjugates of both monoclonal 
and polyclonal antibodies 

protein concentration of 1- mg/ml. Hybridoma screening systems 
This provides unmatched economy for murine immunoglobulins 
on an assay-to-assay basis. Simply circle the inquiry number to 
Equally important, every reagent receive the catalog without charge. 
is carefully characterized by lot- We'll also keep you informed of 
specific assay results supplied with future products as they're developed. 
each shipment. 

@ New England Nuclear' 

Not for use in humans or clinical diagnosis 

New England Nuclear 
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Call toll free 800-225-1572, Telex 94-0996 
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Radar image of the Maxwell Montes, a 
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above the mean planetary radius of 
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yellows) and low backscatter (blues) in 
patterns cornparable to those of tecton- 
ic features (folds and faults) on Earth. 
The image was taken with the 12.6- 
centimeter wavelength radar system at 
Arecibo Observatory, Puerto Rico. See 
page 644. 
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Snlfi Statp rQlcrcl;lrocessor Controls 
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OUR NEW WASHERS KEEP THE 

Our washers have always had a spotless 
reputation for keeping lab glassware 
immaculate. Now, our new Pulsonic@ 
washers do it even better! Featuring 
unique solid-state push button con- 
trols with digital readout for automatic 
selection of wash cycles and water 
temperature, they fight contamination 
three ways. 

Thanks to their three separate plumb- 
ing systems for prewash, detergent 
wash and deionized final rinse, they 
minimize the risk of cross-contamina- 
tion. Unlike competitive washers with 
common plumbing systems. 

What's more, our patented moving jet 
spray system keeps the pressure on 
through each cycle, evenly distribut- 

ing thermostatically controlled hot 
water (typically 85O - 90°C) over and 
inside every test tube, beaker and 
pipette from both top and bottom. You 
can even mix glassware sizes and 
shapes without restraints. With con- 
fidence that each will come out spar- 
kling clean. 
Solidly constructed of highquality 
stainless steel and built to last - like 
all Hotpack equipment - our Pulsonic 
washers are a breeze to operate, 
economical, too. They feature a recir- 
culating wash reservoir to maintain 
detergent concentration and heated 
water which competitors flush down 
the drain. Result? Your costs for hot 
water and detergent are minimized. 
Of course, you still have the option of 

changing solutions as often as you wish. 

As for glassware breakage, with a Pul- 
sonic washer there's less handling, so 
there's less breakage. Baskets placed 
throughout your lab are simply filled, 
removed, and loaded directly into the 
washer. 

If you're not satisfied with the state of 
your glassware, look into our new solid- 
state Pulsonic washers. Model 4000 
with 4 baskets; Model 2000 with 2 bas- 
kets; Model 1000 with 1 basket. Just 
call us toll free at 800-523-3608, in 
Pennsylvania, call 215824-1700. Or 
write Hotpack Corporation, 10940 
Dutton Road, Philadelphia, PA 19154. 
And learn more about the new standard 
in lab glassware cleanliness. 
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Queue Water-Jacketed COa Incubators 
will reproduce any in vivo environment with accwacy, 

econony and precise repeatability. 7hree gas 
control makes the difference. 

With a Queue Incubator you're free to choose: dr/GO* 
control for traditional applications, or three gm 

control for accurate modeling of in vfvo envirotrftrsntr. 
No sensors, no calibration robbim. 

You get remarkably e & W  
consurnptIon econ0mk.a wtth &dad 

advantages of contin- &nmpBem 
exchange. Learn how €hmae Cot 
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ANNOUNCING 
THE FOURTH ANNUAL CONGRESS FOR 

RECOMBINANT DNA RESEARCH 
Chairmen: John D. Baxter, Univ, of California, San Francisco, CA 

Thomas Shenk, State Univ, of New York, Stonybrook, NY 

THE THIRD ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
Chairmen: Zenon Steplewski, The Wistar Institute, Philadelphia, PA 

Hilary Koprowski, The Wistar Institute, Philadelphia, PA 

THE FIRST ANNUAL CONGRESS FOR 

AUTOMATION, SCALE- UP, 
and the ECONOMICS OF 

BIOLOGICAL PROCESS ENGINEERING 
Chairman: Gerald L. Hawk, Zymark, Hopkington, MA 

will be held in conjunction EXH I BITS with the above congresses 

FEBRUARY 19123,1984 
TOWN & COUNTRY HOTEL 

San Diego, California 

ORGANIZED BY SCHERAGO ASSOCIATES, INC. 
in conjunction with MARY ANN LIEBERT, INC., Publishers 

FOR FURTHER INFORMATION ON: 
DNA CONGRESS - circle reader service #I16 
HYBRIDOMA CONGRESS - circle reader service # 1 17 
AUTOMATION, SCALE-UP . . . - circle reader service # 1 18 
EXHIBIT SPACE - circle reader service # 1 19 

Scherago Associates, lnc.@1515 Broadway, New York, NY, 10036@(212) 730-1050 
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S&S REPORTS-Products and technology for genetic engineering 

BasicTod 04 the BiotechnobgistS Art: 
S&s 
Nitrocellulose 

Research in hybridization and recombi- 
nant DNA technology has already yielded 
practical results in diagnostics, pharmaceu- 
ticals, and in the chemical and food indus- 
tries. S&S products are now being used 
in key research techniques to develop new 
microbes that have advanced the applied 
field of fermentation biotechnology. For 
example, S&S BAS5 nitrocellulose is widely 
used to screen bacterial lawns for specific 
DNA-containing colonies (shown left). 

Typically, S&S products have helped 
establish the applications of DNAIRNA 
hybridization technology. For example- 
screening for genetic diseases such as sic- 
kle cell anemia has become a faster, surer 
procedure. Or, an improved identification 
technique is now under development for 
detecting the toxins produced by disease- 
causing bacteria. 

S&S products helped develop the 
microbes used by pharmaceutical compa- 
nies to make interferon, insulin and 
human growth hormone. And, the use of 
genetically altered microbes in the produc- 
tion of alcohol for fuel is now being 
explored. 

To learn more about S&S products for 
genetics research, request Bulletin #3Ol- 
"Products for Nucleic Acid and Protein 
Research." 

Schleichersl Schuell 
Innovators in Separation Science 

Schleicher & Schuell, Inc., 543 Washington Street, Keene, N.H. 03431. Phone: (603) 352-3810 
Schleicher & Schijll GmbH, 0-3354 Dassel Kr. Einbeck, West Germany* Schleicher & Schiill AG, CH-8714 Feldbach ZH. Switzerland 
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That's why m m  scientists 
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resolution and crisp contrast 
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ture of the specimen. For 
fast, sure documentation, 

the optional FX photomicro- full information and a repro- 
graphic systems provide duction of this photomicro- 
microprocessor-controlled graph, write: Nikon Inc., 
exposure accuracy. Add Instrument Division, 623 
whatever accessories you Stewart Avenue, Garden 
require and the Optiphot C i ,  NY 11530 (516) 222420D. 
can easily keep pace with 
your c~riosity.~ - 

See how your investiga- 
tiaDIs could benefit from a 
more definitive view. Ask to 
laok into an Optiphot. For MW'S V k h  
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Science and the Atari Generation 
Is it necessary to be an electrical engineering or computer science major 

to participate in the computer revolution? This generation of students must 
believe so, judged by the bulging enrollment in EEICS programs compared 
to enrollments in science, in liberal arts, and even in other engineering 
fields. Massachusetts Institute of Technology provides a laboratory in 
which to observe this phenomenon. The students in its freshman class are 
admitted without regard to intended major and have a free choice of majors 
in the natural and social sciences, engineering, management, architecture, 
planning, and the humanities. From 1973 to 1983 at MIT the course 
preference of new undergraduate students for physics declined from 19 to 8 
percent, for mathematics from 18 to 6 percent, and for chemistry from 8 to 2 
percent, while preference for EEICS increased from 14 to 32 percent and for 
other engineering fields or engineering with field undecided from 16 to 35 
percent. Whereas in 1973, 38 percent of the students were engineering 
majors, today nearly 75 percent are, with about 35 percent in EEICS. In 
addition, the students who do not choose science are among the best. Here 
and at other universities, ways to improve the balance of enrollments across 
departments are being considered. 

Of course, enrollments in engineering are traditionally cyclic, responding 
to demand. However, most observers believe that the present situation is 
the result of a combination of cyclic change and a more permanent 
component of change caused by the computer, which is revolutionizing 
work in all fields of science and engineering and in the professions and 
society at large. What are the implications of this revolution for science 
education at the undergraduate level? What message is being conveyed to 
prospective science majors about the value of the B.S. degree, and will this 
message remain valid as the computer revolution continues? 

Those in the natural sciences have not warmly embraced the computer as 
an essential component of their field. It is an important, sometimes 
necessary, and sometimes welcome adjunct to a research program. But not 
having been essential to the discovery of any new physical laws, it has not 
generally come to be viewed as a full partner or a subject for study in its own 
right. The computer belongs to the man-made world rather than to the 
natural world, and thus is more an object of study for engineers than for 
scientists. What are the implications of an undergraduate program in 
science devoid of serious intellectual involvement with the computer? 

An undergraduate science degree is not considered a final degree but 
rather a preparation for something else. What this something may be is a 
crucial issue today. It is unquestionably a preparation for graduate study in 
science, the Ph.D, being the final degree. But not all students who receive 
the B.S. will continue to the Ph.D. With the costs of education at private 
schools exceeding $14,000 a year, the total cost of the Ph.D. degree in 
science will probably exceed $100,000-an amount not likely to be justified 
by future job prospects. In the past, a B.S. was considered basic technical 
preparation for a wide variety of professions. Will this continue to be true if 
science departments do not enthusiastically use the computer to enhance 
their undergraduate educational program? While some efforts to do this are 
under way, science faculties still seem reluctant to consider the computer an 
important part of undergraduate education. 

It is likely that the intensity of the current enrollment shifts will moderate 
somewhat. But this generation of students must be met on its own ground, 
and that is very likely to be in front of a cathode-ray tube display. Once 
experienced, the expansion of personal intellectual power made available 
by the computer is not easily given up; it must have an important place in 
the teaching of science. Given the present state of the computer revolution, 
it is difficult to say that the students are making a mistake in wanting to be a 
part of the a c t i o n . - S ~ ~ ~ ~ ~  WIDNALL, Chairman, Faculty Committee on 
Undergraduate Admissions and Financial Aid, Massachusetts Institute of 
Technology, Cambridge 02139 
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