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The Beckman 52-21 is the most reliable 
high-speed centrifuge in the world. It uses proven 
components designed for continuous, trouble- 
free performance at speeds up to 21,000 rpm. 
A powerful DC drive accelerates rotors quickly. 
An automatic partial vacuum makes parts last 
longer, and you use less energy. The 52-21 is 
sound engineered for quiet - very quiet - 
operation. And it is the only centrifuge of its type 
that is UL listed. 

With the 52-21, you have a choice of 
eleven different rotors. There are six fixed angle, 
including the popular JA-17 which holds 14 
50-mL tubes; two swinging bucket; a vertical 
tube; and the JCF-Z with interchangeable cores 

for continuous flow and zonal centrifugation. 
Of special interest is the Elutriator Rotor for 
gently harvesting whole cells and other fragile 
materials. 

The quiet, reliable 52-21 is backed by 
~eckman,with the largest instrument sales and 
service organization in the world. Send for 
brochure SB-366 to Beckman Instruments, Inc., 
Spinco Division, 1117 California Avenue, Palo 
Alto, CA 94304. 

BECKMAN 
Circle No. 313 on Readers' Service Card 



Some people prekrto pusha button and 
go zipping across the water. 

Some don't. 
If you are that way about photography, 
write us a letter. 

Although we owe a century of success 
in business to having made photography 
blissfully easy, we make no such claim 
about the film on which this photograph 
was taken, Kodak technical pan film 241 5. 
It comes in 36exposure 135 cartridges, 
35 mm long rolls, and 4" x 5" sheets. 
Though it is not generally available in 
8" x 10" sheets, you would judge that 
it was made with an 8 x 10 camera if the 
press that printed this magazine did not 
have to come between your eye and the 
original print. Such a judgement would 
be made by a person who looks upon 
photography as a fine art that goes on 
making its demands on the photographer 
after the button has been pressed. 

Actually, photographer Bob Clemens 
found an SLR more manageable on 
the marshy shore than an 8 x 10 view 
camera would have been. With this film 
and a special lowcontrast compensating 
developer (which we will tell you how 
to make up if you write us), he sacri- 
ficed nothing to graininess. We estimate 
that enlargement would have to go to 
25X to show the same graininess as an 
8" x 10" print from a 35 mm negative on 
Kodak Tri-X pan film. 

Seen as a gallery print, this photo- 
graph would really show off the breadth 
of its tonal range. Yet this self-same 
film is exactly what we recommend for 
such highcontrast uses as lecture slides 
to project type matter or a diagram 
in bright white light on a dark black 

screen! It's all in how it's handled. 
Formerly, this film was available 

under the designation "SO4 15." But not 
very available, by comparison with 
better-known Kodak films. Last year's 
sales figures convinced us how wrong 
we were in thinking of it as just a tech- 
nical film for such specialties as sun- 
spots and holograms. Now, as "2415," 
we% made it an over-thecounter item; 
but, before shopping for it, request 
further information from Gordon P. 
Brown, Scientific and Technical Photog- 
raphy, Eastman Kodak Company, 
Rochester, NY 14650. Just mention 
this ad. 

Bear in mind, though, that you must 
enjoy doing what ordinary mortals just 
don'tbother with. 

0 Eastman Kodak Company. 1980 
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Fluorescence photomicrograph of 
spermatozoa obtained from a subfertile 
bull. Cells were heated and sub- 
sequently stained with a metachromat- 
ic fluorochrome, acridine orange. The 
orthochromatic green fluorescence rep- 
resents A 0  intercalation into native, 
nondenatured DNA while red met- 
achromasia reflects stainability of DNA 
denatured in situ. The proportion of 
metachromatically stained cells was in- 
creased in subfertile sample (about x 
2000). See page 1131. [D. P. Evenson et 
al. ,  Memorial Sloan-Kettering Cancer 
Center, New York] 





- '" You're loolung at a ffw 
~t I microcomputer smaller than 

your thum.bd. It has more than 30,000 parts? 
and performs complex tasks that once required 
3. room-sized corn uter. Yet? if there's even 
the t in ies tk  Us E d f i n d i t .  

We're western Electric. And in less 
a minute, we can put a rniuoco 
through more than I ~ O O O  separa 
checks. Components that don't 

b / 

don't make ii into your phone system. 
~croelectroBcs te&nolo& helps the 

Bell System keep down the cost of your phont 
service today It &dl make dozens O[ n& 
services posible in the future. 

Western Elecaic products have helped to 
make your communications system the 
best in the world. And we're workng hard to 
keep it that way 





MACSYM 2 MAKES 
LABORATORY AUTOMATION 

EASY 
At  last, there is a new, fast  and 
easy way to automate labora- 
tory instrumentation and 
experiments. It's MACSYM 2. 

MACSY M 2 is a basic, stand 
alone, interactive measure- 
ment and control system. I t  
boasts a powerful minicompu- 
ter with a fast 16- bit processor 
and up to128 K bytes of mem- 
ory. It's specifically designed for 
applications requiring signal 
conditioning, data collection, 
storage, computation and dis- 
play, and a total MACSY M 2 

With 
MACSY M 2, 1 - you simply 
attach your 
field 
wiring to 
the terminals 

REAL POWER 
IN REALTIME. 
With its 16-bit 
processor 
and 12-bit 
data 
acquisition 
capability, 
MACSY M 2 
can capture 
data a t  
4,000 
sam- 
ples 
Per 
second. 
And it stores, reduces 
and presents data in real time. 

MACSYM 2 
s SPEAKS A 

and you're 1 

ready to go. Our comprehen- 
sive library of I/O cards can 
interface to virtually any instru- 
ment or sensor, and changing 

BASIC 
LANGUAGE. 
MACSY M 2 speaks 
MACBASIC - a 

i ~owerful comwter 
< ',rrr,.,,r" ! , Y  ---- language that uses 
easy to understand English 
and simple algebraic expres- 
sions. With MACBASIC you can 
run as many as18 indepen- 
dent tasks a t  the same time. 
With MACBASIC you spend 
your time designing your real 

programming. 
MACSY M 2 is the one stand 

alone measurement and 
control system that really 
makes sense. It is simple, 
cost effective, and it all comes 
in one compact, ready-to-go 
desktop package. Now what 
could be easier? For all the 
basics, call your local Analog 
Devices off ice listed below. 



You can get immediate delivery on 
the best balance value from any of the 
leading laboratory dealers. Mettler's 
worldwide distribution system works 
well. We keep the supply lines moving 
so that you don't have to wait. 

And there's no wait for results in the 
lab either-because no balance can' 
be operated faster than a Mettler. A 
single control bar does everything. 

Mettler makes a balance for every 

situation. You can weigh a microgram 
with 0.1 pg readability or 30,000 grams 
with 0.1 g readability. DeltaRange, 
available in selected Mettler balances, 
gives you a movable fine range to work 
with that's 10 times more accurate 
than the coarse range of the balance. 
It's a valuable aid when weighing in 
ingredients of a formula, or when you 
need to precisely weigh small amounts 
in large containers. 

One of the many nice things about 
buying a Mettler balance is that the 
quality isn't only in the balance. It's 
also in the service that's available 
quickly from trained Mettler technicians 
throughout the US. That's what makes 
Mettler a unique value in balances. 

Write for our catalog. Mettler 
Instrument Corporation, Box 71, 
Hightstown, NJ 08520. Phone: 
(609) 448-3000 



Bench balances. Popular PC Ser~es 
electron~c bench balances lnclude models 
w ~ t h  capac~t~es from 180 g to 16,000 g 
F~ne-range preclslon (DeltaRange') IS 

ava~lable on most models All operate w ~ t h  
a s~ngle control bar They are versat~le 
balances that do a var~ety of we~gh~ng  jobs 
In the lab 

7- - 

New HKIGO analytical balance. The 
HK160 Incorporates the latest micro- 

processor technology to help you ach~eve 
we~ght determ~nat~ons w ~ t h  0 1 mg 
resolut~on Features a h~gh-speed readout 
a bu~ l t -~n automat~c cal~brat~on dev~ce and 
a three-pos~t~on mtegrat~on selector sw~tch 
Mettler 03 Data Output IS also standard 

Weighing systems. The ult~mate In 
appl~cat~on versatlllty PK Ser~es balances 
can be connected to peripheral ~nstruments 
to slmpl~fy and speed tasks such as 
count~ng, stat~st~cal quallty control anlmal 
we~gh~ng  and mo~sture determlnat~on PK36 
and PK4800 balances are equ~pped w ~ t h  
DeltaRange for flne-range resolut~on 

MemoTitrator. The DL40 MemoTitrator 
IS an automat~c tltrator that uses advanced 
microprocessor technology to speed all 
laboratory t~tratlon analyses. It stores up to 
10 d~fferent reagents, and as many as 19 
different assay methods, which can be 
recalled by keying In the number of the 
method des~red. Does incremental, end 
po~nt  absolute, end po~nt relative and 
equilibrium t~tratlons. It is also a Karl 
Flscher t~trator, a dispenser, a pH meter, 
and much more. Most important, it can 
"learn" methods for you and will suggest the 
best possible one to use on your new sample. 

I 

Density meters. Un~que use of electro- 
magnet~c exc~tatlon of the sample tube 
makes every Mettler/Paar Digital Dens~ty 
Meter a breeze to use. Accuracy IS 

unaffected by v~scos~ty or volatll~ty or 
surface tens~on of the speclrnen D~gital 
results In seconds for denslty, specif~c 
gravity or concentrat~on Anyone can use 
it whether sk~lled or unskilled 

~ l l l l l l m l l l l l l l l l m l I I l I  

P Mail to: Mettler Instrument Corporation, Box 71, Hightstown, NJ 08520 
Please send me information on the following products: 

Bench balances Weighing systems MemoTitrator 

HKI  60 analytical balance n Density meters 

" Name 
1 Company n Address 

City State Zip 



THE FIRST ANNUAL CONGRESS FOR 
RECOMBINANT 
DNA RESEARCH 
25-27 FEBRUARY, 1981 - SAN FRANCISCO 

HYATT UNION SQUARE 
JOHN D. BAXTER, CHAIRMAN 

The congress, organized jointly by Scherago Associates and the Journal of Recombinant DNA 
will include approximately thirty (30) papers and several poster sessions covering the following 
subjects: 

John Abelson 
University of California, San Diego 

Richard Axel 
Columbia University 

John Baxter 
University of California, San Francisco 

J. Michael Bishop 
University of California, San Francisco 

Mario Capechi 
University of Utah 

Pierre Chambon 
Centre National de la Recherche Scientifique 

Stanley Cohen 
Stanford University 

David Goeddel 
Genentech 

Gene Structure and Evolution 
Regulation of Gene Expression 
Transcription 
Transfer of Genes Into Eukaryotic Cells 
Synthesis of Mamalian Proteins in Bacteria 
Developmental Biology 

SPEAKERS 
James Darnell Bert O'Malley 
Rockefeller Un~vers~ty Baylor College of Medune 

Ronald Davis Robert Roeder 
Stanford Univers~ty Washlnqton Unlversity 

Walter Gilbert 
Harvard University 

Dean Hamer 
National Institutes of Health 

David Hogness 
Stanford University 

Leroy Hood 
California Institute of Technology 

Fotis Kafatos 
Harvard University 

Brian McCarthy 
University of California, San Francisco 

William J. Rutter 
University of California, San Francisco 

Robert Schimke 
Stanford University 

John Shine 
Australian National Universlty 

Robert Tjian 
University of California Berkley 

Harold Weintraub 
Hutchinson Cancer Center 

Charles Weissmann 
Universitat Zurich 

Howard Goodman 
University of California, San Francisco 

Scientists interested in presenting poster papers, send abstract to John D. Baxter, c/o Steve 
Nordeen, 671 HSE, University of California, San Francisco, CA 94143. ------------------------------------------------ 
Regular Registration: $225 (includes Lunches and Subscription to the Journal of Recombinant DNA 
Student Registration: $175 (includes Lunches) 
Attendance will be limited to approximately 300. 
0 Please reserve space($: Registration fee must be included. 

Please send a Registration Application. 
Please send Exhibit Information (Table Tops Only). 

Name 

Organization 

Street 

City Statelcountry Zip 

Telephone: ( ) 

Return to: E.R. Ruffing, Scherago Associates, Inc. 
1515 Broadway, New York, N.Y. 10036 
Tel: (212) 730-1050 

Circle No. 334 on Readers' Service Card 
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reached. Accordingly, all articles published in Science- 
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AAAS or the institutions with which the authors are af- 
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America's Vanishing Lead in Electronics 
America's scientists, engineers, and entrepreneurs made superb contri- 

butions to the electronics revolution, and achieved international commer- 
cial leadership in many applications such as television, computers, and 
communication. Our role in TV production has long since atrophied. Until 
recently, our status in microelectronics seemed unassailable. But our posi- 
tion is eroding. 

Two major factors have been involved in our loss of a clear lead: con- 
trasting policies of the governments of the United States and Japan, and 
Japanese skills in quality control and robotics. Some years ago the Japanese 
government determined that a strong position in microelectronics was im- 
portant for the nation's future. A special fund of several hundred million 
dollars was made available and the various electronic companies were en- 
couraged to cooperate in advancing the state of the art. (In the United 
States such cooperation would make the companies targets of the Justice 
Department.) The companies were also accorded fast depreciation treat- 
ment of capital costs for new and expanded production facilities. In a fast- 
moving field such as microelectronics, production equipment becomes ob- 
solete in a short time. The U.S. government took little heed of what was 
happening, made no realistic changes in tax policy, and instead persisted 
in endless, bruising, and enervating antitrust suits against two or our best 
innovators in electronics-the International Business Machine Company 
and the American Telephone and Telegraph Company. 

Because of financial considerations related to slow depreciation of capital 
costs, U.S. makers of 16K random access memories (RAM's) did not ex- 
pand their capacity rapidly enough to satisfy the market in 1977 to 1979. 
The Japanese moved quickly to fill the gap and now have about 40 percent 
of the market for 16K RAM's, key components in computers. They did 
more than produce chips. They produced chips of superior quality. 

Testimony in this matter has been provided by Richard W. Anderson, 
manager of the Data Systems Division of Hewlett-Packard Company.* 
Hewlett-Packard is the world's largest manufacturer of electronic instru- 
ments and one of the three largest users of semiconducter memory in the 
United States. In 1977, when a shortage of domestic 16K RAM's occurred, 
they were obliged to turn to Japanese versions. After very rigorous tests, 
they found that the Japanese 16K RAM's had fewer inspection failures, 
fewer failures in production cycles, fewer failures in customers' hands, 
lower rework costs, fewer production interruptions, and lower warranty 
costs. 

I had an opportunity to see something of Japanese quality control at the 
Matsushita color TV plant near Osaka. At the plant components and prod- 
ucts are subjected to accelerated aging tests at extreme temperatures and 
humidities. Matsushita makes all of its own components and can assure 
itself that it assembles only parts that are reliable. About 80 percent of the 
parts for a color TV set are put in place by robots. Their use cut a rejection 
rate of 5 percent to a small fraction of 1 percent. At the end of the tour, I 
realized that I had seen only one inspection station-at the end of the line. 
I asked the official accompanying me why there were no inspection stations 
at intermediate points. He replied that until a few months ago there were 
such stations, but they never found any defects and so they were scrapped. 
When I returned to the United States, I tried to arrange to see a comparable 
plant here. I was told that none existed. 

Visits to other facilities and laboratories in Japan left me with the impres- 
sion that the Japanese are not supertechnologists. They merely do what is 
necessary to build things very well. They will be even tougher competitors 
in the future. -PHILIP H. ABELSON 

*R. W. Anderson, "Quality and 16K RAMS: A Hewlett-Packard case history," presented at a 
seminar sponsored by the Electronic Industries Association of Japan, 25 March 1980, Wash- 
Ington, D.C. 






