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The Beckman J2-21 is the 
most reliable high-speed centrifuge 
in the world. It uses proven com- 
ponents 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 J2-21 is sound 
engineered for quiet-very quiet- 
operation. And it is the only centri- 
fuge of its type that is UL listed. 

With the J2-21, 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 continu- 
ous flow and zonal centrifugation. 
Of special interest is the Elutriator 
Rotor for gently harvesting whole 
cells and other fragile materials. 

The quiet, reliable J2-21 is 
backed by Beckman, with the 

i 

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. 

BECKMA N 
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Head Office and Plant 
6814 Cadempino - TI (Switzerland) 
P. 0. Box 6812 
Tel. 091-56 43 51 
Telex: Iph 79 386 

We are pleased to inform you, that we are in the position to 
provide commercially a specially purified group of proteins. 

Ultrapure Nerve Growth Factor from Mouse Submaxillary Gland 
(MSG-NGF) NGF Antiserum - Purified NGF Antibodies. 
Ultrapure Epidermal Growth Factor from Mouse Submaxillary 
Gland (MSG-EGF) EGF Antiserum - Purified EGF Antibodies. 

Therefore we are offering you a product whose biological effect 
is sure and not polluted by ?side-effects>>. The guaranteed 
sterility makes the use of these substances ea.;sy for every type 
of experimental investigation. 

Sterile Products 

Code no. Size Price $ 

NERVE GROWTH FACTOR - NGF - 

0101 0.020 mg 75 

0102 0.050 mg 165 

0103 0.100 mg 300 

NGF PURIFIED ANTIBODIES 

0301 0.100 mg 60 

0302 0.200 mg 110 

EPIDERMAL GROWTH FACTOR - EGF - 

1101 0.020 mg 46 

1102 0.050 mg 105 

1103 0.100 mg 190 

EGF PURIFIED ANTIBODIES 

1301 0.100 mg 60 

1302 0.200 mg 110 

Antisera 
EGF ANTISERUM 

0201 1 ml 50 

0202 2 ml 90 
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El Misti Volcano, with city of Are- 
quipa, Peru, in foreground. The lavas, 
together with those of the numerous 
stratovolcanoes along the Pacific coasts 
of North and South America, are pre- 
dominantly andesite. Geochemical 
studies show that the El Misti lavas 
contain a component from rocks of the 
Precambrian basement on which the 
volcano sits. See page 1245. [G. R. Til- 
ton, University of California, Santa 
Barbara] 
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A new reference guide 
for innovators. 

"Innovative Products for Separation 
Science" the all-new comprehensive 
Schleicher & Schuell catalog and refer- 
ence guide, is now available on request. 
Much more informative than a mere cat- 
alog, this 48-page, full-color book pro- 
vides complete product descriptions... 
tells how to select and use separation 
media...and includes explanatory text, 
charts, illustrations, and convenient 
fold-out reference tables. 
S&S has put a lot into 
it, so you can get more 
out of it. Next time 
you need filter 
paper..nmembrane 
filters and related 
apparatus...or 
chromatogra- 
phy products..have this complete selec- 
tion and ordering guide on hand. Send 
now for your free copy. 

Schleicher& Schuell 
Keene 
New Hampshire l 

(603) 352-3810 
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WHY O DO" 
SO MANY PEOPLE 
BUY THE KIND OF 

PROTECTION E 
THAT'S WRONG \ 
FOR THEM? 

- E . 

Because they don't clearly understand the difference between 
Term and Whole Life insurance ... and that a Term policy can 
typically provide five to ten times as much immediate family 
protection for the same money! 

As shown in the table below, a first year net outlay of only 
$150 buys a $142,000 TIAA 20-Year Decreasing Term policy or 
a $97,000 5-Year Renewable Term policy, for a man aged 30 or a 
woman aged 35. The same outlay used to purchase a Whole 

Life policy would give their family only $13,000 of family pro- 
tection. 

If you're like most of your colleagues in education and 
research, your first priority is to give your family the most finan- 
cial security for the least amount of money-and that's what 
TIAA Term is all about Whatever your age, the difference in the 
level of protection available for just $150 is dramatic, as the 
table illustrates. 

Immediate Protection Available For $150 First Year Net Cost * 

For a Woman 
Aged 
30 
35 
40 
45 
50 

20-Year Decreasing 
Term Plan 
$206,000 

142,000 
88,000 
52,000 
31,000 

5-Year Renewable 
Term Plan 
$112,000 

97,000 
74,000 
48,000 
31,000 

*Annual premium less cash dividend payable at the end of first 
policy year, based on 1979 dividend scales. While not guaranteed, 
dividends have been paid every year since TIAA's founding in 1918. 

Why such big differences? With Term you pay only for protec- 
tion, while a Whole Life policy combines protection with a 
savings (cash value) element. Remember, the protection part 
of life insurance is relatively inexpensive; it's when savings are 
included as well that a high outlay per $1,000 of coverage is 
required. 

Mail coupon or call collect 
Just complete and mail the coupon at right, or call the TIAA Life 
Insurance Advisory Center (collect) 212-490-9000. If you wish, an 
Insurance Counselor will review your insurance needs with you and 
help you select the plan and amount that's right for you. No obligation, 
of course. 

Eligibility to apply for a life insurance policy from Teachers Insur- 
ance and Annuity Association is limited to employees of colleges, 
universities, private schools and certain other nonprofit educational or 
research institutions. The employee's spouse is also eligible, provided 
more than half of the combined earned income of husband and wife is 
from a qualifying institution. 

Established as a nonprofit 
service organization by the 
Carnegie Foundation for the 
Advancement of Teaching 

If you'd like to know more, ask us to send two highly 
informative articles reprinted from The New York Times and 
Business Week that discuss the choice between Term and 
Whole Life. We'll gladly mail them, along with detailed personal 
information about TIAA policies for you. 

I Life Insurance Advisory Center A03s 
I Teachers Insurance and Annuity Association 

730 Third Avenue, New York, NY 10017 

Please send me the reprinted articles contrasting Term and Whole Life, 
and personal illustrations of these TIAA policies: 

Decreasing Term C 

Please print 

Name ... 

I Job Title 

I Home Address 

I City 

1 5-Year Renewable Term D Whole Life 

Birthdate 

., . . . I 

State I - Zip I 
Phone #s (optional) Home ( ) Office ( ) 

Your nonprofit employer (college, univ., private school, research institution, etc.)l 
If your spouse is also eligible under the rules given at left, please provide: 

Spouse's name , . , .Birthdate L J 
Circle No. 371 on Readers' Service Card 

For a Man 
Aged 
25 
30 
35 
40 
45 

Whole 
Life Plan 
$16,000 

13,000 
10,000 
8,000 
7,000 
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TheTurlulence Parameter 
Energy-efficient operation of the internal combustion engine 
requires the highly turbulent movement offuel and air in 
the chamber Recent advances at the General Motors Research 
Laboratories provide a new basis for determining what degree 
of turbulence will get the most work from each drop offuel. 

Flame Speed Behavior 
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Burning velocity plotted as afunction of flame 
radius. Combustion stages are indicated by 
roman numerals. 

High-speed photographs showingflame evolution 
(lasting six milliseconds) through four stages: 
initiation (I);flame growth (II); full development 
(III); termination (IV). 

WITHOUT TURBULENCE, 
the highly agitated motion of cylin- 
der gases, combustion would take 
place too slowly for the gasoline 
engine to function. Predicting 
combustion behavior in order to 
design engines with greater fuel 
efficiency depends upon under- 
standing the relationship between 
vital, turbulent gas motions and 
burning rate. The challenge is to 
quantify this relationship-a com- 
plex task made more difficult by 
the requirements of measuring a 
transient event occurring in a few 
milliseconds within a small, 
confined space. 

New knowledge of how tur- 
bulence affects flame speed has 
been revealed in fundamental stud- 
ies conducted at the General 
Motors Research Laboratories by 

Drs. Frederic Matekunas and 
Edward Groff. Their investigative 
results have been incorporated into 
a model that successfully predicts 
the effect of engine design and 
operating conditions on power and 
fuel economy. 

The researchers separated 
their experiments into two phases. 
In the first phase, they measured 
turbulence in the engine cylinder; 
in the second phase, they deter- 
mined flame speeds over a broad 
range of operating conditions. Test- 
ing took place in a specially 
designed, single-cylinder engine 
equipped with a transparent piston 
to permit high-speed filming of the 
combustion event. 

Hot-wire anemometry was 
applied to measure the turbulent 
flows while the engine was 
operated without combustion. 
Instantaneous velocities were cal- 
culated from the anemometer sig- 
nals and simultaneous mea- 
surements of gas temperature and 
pressure. More than 400,000 pieces 
of data were processed for each 
ten-second measurement period. 

The significant measure of 
turbulence is its "intensity," defined 
as the fluctuating component of 
velocity. Because conditions in the 
cylinder are both transient within 
cycles and variant between cycles, 
separating the fluctuating and 
mean components of velocity 
is inherently difficult. The re- 
searchers overcame this problem 
by using a probe with two orthog- 
onal wires properly aligned with 
the direction of the mean flow. 

SCIENCE, VOL. 210 1188 



In the combustion phase, 
tests were performed at over one 
hundred operating conditions of 
varied spark timing, spark plug 
location, engine speed and intake 
valve geometry. Detailed thermo- 
dynamic analyses were applied to 
the recorded cylinder pressures to 
calculate flame speeds throughout 
combustion. High-speed films were 
analyzed frame by frame to vali- 
date flame speeds and to charac- 
terize how gas motions influence 
the initial flame. 

The researchers used these 
measured flame speeds, turbulence 
intensities, and the conditions 
under which they occurred to for- 
mulate a burning law for engine 
flames. They divided the combus- 
tion event into four stages. The 
initiation stage begins with igni- 
tion and ends as the flame grows to 
consume one percent of the fuel 
mass. In the second stage, the 
flame accelerates and thickens in 
response to the turbulent field. The 
third stage exhibits peak flame 
speed. In the final stage, the thick 
flame interacts increasingly with 
the chamber walls and decelerates. 

OVVER THE RANGE of turbu- 
lent intensities encountered in 
engines, the researchers were able 
to describe the turbulent burning 
velocity, ST, during the critical 
third stage of combustion with the 
expression: 

Sr = 2.0 SL + 1.2 u' PR0O82 

SL, the laminar flame speed-a 
known function of pressure, tem- 
perature and mixture composi- 
tion-is the flame speed that would 
exist without turbulence. The vari- 
able u' is the turbulence intensity. 
PR represents a pressure ratio 
accounting for combustion- 
induced compression of the 
unburned mixture. The dimension- 
less factor / accounts for the effect 
of spark timing on geometric dis- 
tortion of the flame which occurs 
during the first combustion stage 
and persists into the later stages. 

The researchers also 
observed that the burning velocity 
in the second stage increases in 
proportion to flame radius, and that 
in predicting the energy release 
rate from the burning velocity 
equation, it is necessary to account 
for the finite flame-front thickness. 

"The form of our burning 
equation," says Dr. Matekunas, 
"shows a satisfying resemblance to 
expressions for non-engine flames. 
This helps link complex engine 
combustion phenomena to the 
existing body of knowledge on tur- 
bulent flames." 

"We see this extension," adds 
Dr. Groff, "as a significant step 
toward optimizing fuel economy in 
automotive engines." 

THE 
MEN 
BEHIND 
THE 
WORK 
Drs. Matekunas 
and Groff are 
senior engineers 
in the Engine 
Research De- 
partment at the General Motors 
Research Laboratories. 

Both researchers hold 
undergraduate and graduate 
degrees in the field of mechanical 
engineering. 

Dr. Matekunas (right) re- 
ceived his M.S. and Ph. D. from 
Purdue University, where he com- 
pleted graduate work in advanced 
optics applications. 

Dr. Groff (left) received an 
M.S. from California Institute of 
Technology and a Ph. D. from The 
Pennsylvania State University. His 
doctoral thesis explored the com- 
bustion of liquid metals. 

General Motors welcomed 
Dr. Matekunas to its staff in 1973, 
and Dr. Groff in 1977. 

I General Motors 
People building transportation to serve people 
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It's the H-600-1, an exceptionally powerful analytical tool 
featuring: 
- LaB6 Gun 
- Pushbutton-selectable microscope modes: TEM (2.0 A), 

SEM (20 A), and STEM (10 A) 
- Triple condenser lens-all 7 lenses microcomputer 

controlled 
- Ultra high (5 x 10=7 torr) vacuum system 
The system is available with EDX, Energy Loss Spectro- 
scopy, Diffraction, Beam Rocking, and Spot Scanning. The 
analytical modes require no specimen repositioning. And, 
probe sizes down to 15 A are easily achieved for excep- 

tional analytical capability. What's more, the H-600-1 is 
easy to operate. Routine setups and adjustments are done 
automatically by the built-in microcomputer. As for cost, 
you'll be happy to know that prices for the H-600 series 
start at less than $140,000 F.O.B. San Francisco. 

The H-600-1 is just part of the most complete TEM lineup 
in the industry. For full details about a TEM that matches 
your application and your budget, call or write today. Hitachi 
Scientific Instruments Division, 460 East Middlefield Road, 
Mountain View, California 94043. Phone (415) 961-0461. 
In Canada: Nissei Sangyo Canada Inc. Phone (416) 675-5860 

* HITACHI 
SCIENTIFIC INSTRUMENTS 
NISSEI SANGYO AMERICA, LTD. Circle No. 344 on Readers' Service Card 
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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: * Gene Structure and Evolution 

* Regulation of Gene Expression 
? Transcription 
? Transfer of Genes Into Eukaryotic Cells 
* Synthesis of Mamalian Proteins in Bacteria 
* Developmental Biology 

SPEAKERS 
John Abelson James Darnell Bert O'Malley 
University of California, San Diego Rockefeller University Baylor College of Medicine 

Richard Axel Ronald Davis Robert Roeder 
Columbia University Stanford University Washington University 
John Baxter Walter Gilbert William J. Rutter 
University of California, San Francisco Harvard University University of California, San Francisco 

J. Michael Bishop Dean Hamer Robert Schimke 
University of California, San Francisco National Institutes of Health Stanford University 
Mario Capechi David Hogness John Shine 
University of Utah Stanford University Australian National University 
Pierre Chambon Leroy Hood Robert Tjian 
Centre National de la Recherche Scientifique California Institute of Technology University of California Berkley 

Stanley Cohen Fotis Kafatos Harold Weintraub 
Stanford University Harvard University Hutchinson Cancer Center 

David Goeddel Brian McCarthy Charles Weissmann 
Genentech University of California, San Francisco 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. 

- Please reserve space(s): Registration fee must be included. 
O Please send a Registration Application. 

i Please send Exhibit Information (Table Tops Only). 
Name 

Dept. 

Organization 
Street 

City State/Country_ Zip 

Telephone:( ) 

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

Circle No. 335 on Readers' Service Card 
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WeAve just added higher resol Won 

and contrast to Olympus Vanox 

Introducing: new Olympus LB3 objectives. 
Our new LB objectives are measur- 
ably clearer and provide higher 
resolution and contrast than our 
Vanox universal research microscope 
ever offered. Considering the objec- 
tives they superceded, that's quite an 
achievement. 

By creating a matched system of 
eyepieces and objectives, we were able 
to distribute lateral chromatic aberration 
correction between both, instead of 
correcting it in the objective alone. This 
preferred system gives us more freedom 
to correct field curvature, astigmatism 
and other aberrations, especially at the 
periphery of the field. The result is flatter 
fields, increased resolution, crisper 
images, without eyepiece color. 

Long-barrel construction offers more 
room for optical improvements, such as 
the convenience of parfocality at every 
objective magnification from 1.OX to 
100X. Even the matching eyepieces 
make observation easier: by shortening 
the distance from eyepiece shoulder to 
image plane, we give you a wider visual 
field (our new standard eyepieces have a 
field number of 20), while keeping a 
comfortable 18.8mm eye relief, enough 
even for eyeglass wearers. 

And because the Vanox is a truly 
universal microscope, the LB series will 
include LB Plan Apochromats, Plan 
Achromats, Phase Plan Achromats, 
Fluorites, Achromats and other 
objectives. 

But optics are just part of the Vanox 
story, for the Vanox is more a system 
than a microscope. Based on a frame 
whose ultra rugged construction assures 
rock-steady, vibrationless observation 
and photomicrography, the Vanox system 
includes optical, mechanical, illumination 
and photographic modules for virtually 
every research need: phase 
contrast, differential inter- 
ference contrast (after 
Nomarski), fluorescence, polar- 
ized light and darkfield illumina- 
tion-available in most 
cases for transmitted as well as 
incident light. 

Options for photomicrogra- 
phy include accessories for 
large-format film or Polaroid 
packs, as well as for 35 mm 
film, with manual or automatic 
exposures up to 32 minutes, 
advanced color temperature 
regulation and data imprinting. 

Human engineering, however, is not 
an option-it is basic to Vanox design. 
When a microscope system is designed 
to grow with your changing research 
needs over the next decades, its 
operation must be as comfortable and 
natural as it is precise. 

The Vanox is the culmination of 60 
years of Olympus microscope design 
and manufacturing experience. 

Write for a free brochure describing 
the Vanox and its LB objectives. Or for 
a demonstration, see your Yellow Pages 
for the National Olympus Sales & 
Service Network. 

OBJECTIVE EYEPIECE 

.47I ?U\TTI____ INTERMEDIATE IMAGEV 

PARFOCAL DISTANCE MECHANICAL TUBE LENGTH 
<----- 45MM - --- ----. _---- 160MM -- - 

?-----??-- ?195M- -?- - -MM.? 195MM - - 10MMOM 

Olympus Corporation of America/PID, 4 Nevada Drive, New Hyde Park, N.Y. 11042. In Canada: W. Carsen Co., Ltd., Ontario. 
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ANNOUNCITNG 
THE NEW 

AAAS SC~IE 

COVER 
CALE NDAR 

FORZ 1981 

Featu 

Featuring 
* a new 13" x 26", easy-to-read 

wall format 
? 14 striking full-color reproductions 

of Science covers, with detailed 
descriptions 

? birth dates of notable contributors 
to scientific thought 

* dates of AAAS meetings, symposia, 
and conferences 

* legal holidays 
* AAAS membership information 
? large blocks for making notations 

The 4th annual AAAS Science Cover Calendar is a useful, informative, and attractive 
complement to home or office and also makes a great gift. Send for copies for you and your 
friends today! 

City. __State Zip 

Name Address - 

City _ _ State_ __Zip 

All orders must be prepaid. Please allow 4 weeks for delivery. Mail to: AAAS Calendar, Box 1, 1515 Massachusetts Ave., 
NW, Washington, DC 20005. 

119 SCENE VOL 21 
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MINC lets you spend l e ssXi m e gt h e r ig d a t 
a n d m o r e t i m e u s i n g i t.~~~0 0 

Set up a MINC computer in your lab. 
Connect your instruments. Run 
your experiments. Suddenly, you'll 
notice you've got extra time. 
Time you never had before. 

Time to manage. 
Time to interpret.Time to 
conceptualize, theorize, 
extrapolate. Time to 

make good use of all that 
data you once spent so 
much time collecting. 

That's the value of 
MINC: the Digital family of 
convenient, inexpensive 
laboratory computer 
systems. 

MINC is designed specif- 
ically for scientific use. It 
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equipment. It has the versatil- 
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you've never used a computer before, 
you can have MINC fully integrated 
into your lab with a minimum of 
training and start-up time. 

Of course, with MINC, you get a 
lot more than just time. You get the 
service, resources, and reputation of 
Digital, the undisputed leader in 
laboratory computers. Now MINC is 
available with the powerful Digital 
PDP-11/23 microcomputer. Which 
means it's more than just reliable. It's 
compatible with most other Digital 
computers. As your lab grows, this 

extensive compatibility assures 
you that your investment in Digital 
equipment is always protected. 

There are now three MINC com- 
puter systems to choose from, priced 
from $9,900 to $30,900.* A Digital 
Laboratory Data Products represen- 
tative can tell you all about them. 
You'll see just how easy it is to bring 
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how valuable a tool it can be. 

MINC. For the work it does. And 
for the time it spares you. 

TO: Digital Equipment Corporation 
I Laboratory Data Products Group MR 2-4/M 16 1 

One Iron Way, Marlboro, Mass. 01752 l 
(617) 467-5869 

European headquarters: 12 av. des Morgines, I 
1213 Petit-Lancy/Geneva. l 
In Canada: Digital Equipment of Canada, Ltd. 
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effectively. Tell me more about MINC. 

Name i 

A dAres 

City I 
I State 7ip Phone l 

~~~~~~1 ~12/12/80 D-X397 I 

*Prices apply in U.S.A. only. MINC (Modular INstrument 
Computer) is a trademark of Digital Equipment Corporation. 
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LETTERS 

OSTP: The Last 4 Years 

An article entitled "Frank Press's 
number game" (News and Comment, 24 
Oct., p. 406), suggests that Frank Press 
and his staff at the Office of Science and 
Technology Policy (OSTP) may have 
distorted budget data in order to over- 
state President Carter's record in sup- 
port of basic research. Fairness requires 
me to clarify the record about the data on 
the Administration's support for basic 
research and Press's testimony before 
my subcommittee on 19 September. 

Subsequent to the hearing, informa- 
tion was provided to the subcommittee 
by the OSTP which confirmed that the 
growth of support for basic research in 
constant 1972 dollars between fiscal 
years 1979 and 1981 (March) was slight, 
as was also reported in Willis Shapley's 
analysis for the AAAS. Press's testimo- 
ny indicated, however, that the Carter 
Administration's 4-year record, that is, 
for fiscal years 1978-1982, would exhibit 
real growth in basic research of 11 per- 
cent. From the information I now have, 
it appears this increase depends largely 
on the new funding for fiscal years 1981 
and 1982 promised in the President's Au- 
gust 1980 economic message. 

I don't question Press's good faith, nor 
the intentions of the Carter Administra- 
tion. But the record of support for basic 
research in 1981 and 1982 will now de- 
pend on the Reagan Administration and 
the new Congress. 

The real message of the budget figures 
is that, while support for basic research 
was increasing significantly in current 
dollars under President Carter, the im- 
pact of inflation cut away those gains. 

The relationship between Press and 
my subcommittee has been close, cor- 
dial, and mutually supportive. Press 
made the most of a difficult, understaffed 
assignment and deserves the gratitude of 
all who attach a high priority to the 
health of science in the United States. 

ADLAI E. STEVENSON 
Subcommittee on Science, Technology, 
and Space, Committee on Commerce, 
Science, and Transportation, U.S. 
Senate, Washington, D.C. 20510 

The Office of Science and Technology 
Policy has received some comment in re- 
cent letters to the editor (21 Nov., p. 
846). I wish to add something on a posi- 
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tive note. During the last 4 years there 
has been important interaction estab- 
lished by the OSTP with the industrial 
research community. Furthermore, this 
interaction was carried out without any 
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adversarial relationship, which some- 
times obtains in the interaction between 
industry and some federal agencies. The 
interactions were frequent and led to in- 
volvement of many industrial research- 
ers in activities such as the Domestic 
Policy Review on Technological Innova- 
tion. We in the industrial R & D commu- 
nity feel that our voice has been heard 
and that we have made a contribution. 
We do not represent a single narrow in- 
terest, but a broad spectrum of industrial 
science and technology important to the 
economy of the United States. 

We trust that this relationship may 
continue with the incoming presidential 
science adviser. 

JULES BLAKE 

Industrial Research Institute, 
100 Park Avenue, New York 10017 

Chestnut Blight 

American plant pathologists who are 
seeking a control for chestnut blight (Re- 
search News, 22 Aug., p. 892) must ob- 
jectively examine two aspects of the 
French literature on hypovirulence (1, 
2). Foremost are the subjective state- 
ments by Grente and Berthelay-Sauret 
(1) that there is a direct relationship be- 
tween the relative recovery of blight can- 
kers on European chestnuts in Italy and 
the relative abundance of strains of the 
fungus with infectious hypovirulence. 
These statements are the basis for the 
hypothesis that an infectious hypoviru- 
lence agent is the mechanism for biologi- 
cal control of chestnut blight in Europe. 
If this direct relationship exists, objec- 
tive experimental data should be pre- 
sented to confirm it. 

A second problem is the absence of 
experimental data in reports (2) of the 
successful control of the blight on Euro- 
pean chestnuts in French orchards. To 
confirm that a control treatment is ef- 
fective, the treatment must be compared 
with suitable check treatments. The 
French reports do not indicate any such 
comparisons were made. In the absence 
of check treatments, there is no basis for 
establishing the relative effectiveness of 
a control treatment. 

Infectious hypovirulence in a plant 
parasitic fungus is not unique to the 
chestnut blight fungus Endothia para- 
sitica. Lindberg (3) reported hypoviru- 
lence in Helminthosporium sativum in 
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1959. Recently it was reported in Rhizoc- 
tonia solani and Gaumanomyces gra- 
minis (4). Although these authors have 
speculated that hypovirulence may pro- 
vide biological control, they have not 
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Competing 
against 

bigger 
tecnnlcal 

staffs? 
Better give yours 

the competitive edge 
-Dialog 

When you're short of hands, 
you need to extend all of your 
available brains. That's where 
Dialog comes in. It's the world's 
largest online information re- 
trieval system, and it helps small 
staffs act big in many ways. 

In seconds, Dialog puts 
members of your staff in touch 
with the latest developments in 
virtually any field, from 
adhesion to zeolites. And it also 
covers developments going 
back 10 years or more. In 
seconds, it can keep members 
of your staff from reinventing 
the wheel. In seconds, it gives 
them a headstart in their 
project. What's more, Dialog is 
worldwide in scope. 

Your organization's library 
can give you Dialog services at 
surprisingly low cost. Or your 
staff members can have Dialog 
in their lab or offices. Contact 
Lockheed Information Systems, 
Dept. 52-80SC, 3460 Hiliview 
Avenue, Palo Alto, CA 94304. 
Phone toll-free (800) 227-1960; 
in California, (800) 982-5838. 
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Theres 

onlyone 
answer 
toyour 

?abou 
disposable 
filter units. 

What disposable, presterilized 
filter units have the most filter 
surface area for more efficient 
filtration? 
Nalgene Filter Units (17.4 cm2) 
What disposable, presterilized 
filter units are the simplest, 
most convenient to use? 
Nalgene Filter Units. (The 
3-piece design eliminates the 
extra parts that can cause 
error or contamination.) 
What disposable, presterilized 
filter units have the longest 
performance record? 
Nalgene Filter Units. (Only 
Nalgene Filter Units have been 
proven reliable in over 15 years 
of laboratory use.) 
What disposable, presterilized 
filter units give you the choice 
of three membrane porosities 
using a proven nontoxic 
membrane? 
Nalgene Filter Units. (Their 
membrane is nontoxic to cell 
cultures and comes in 0.20t, 
0.45/, and 0.80/ porosities.) 
What disposable, presterilized 
filter units cost least and can be 
purchased from laboratory 
supply dealers everywhere? 
Nalgene Filter Units. (Ask your 
dealer.) 

Specify NALGENE? 
fiter units from your 

laboratory dealer. 
The one right answer to 

your filtering needs. 
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demonstrated it. The U.S. Forest Ser- 
vice is supporting research to critically 
evaluate the potential of hypovirulence 
in Endothia parasitica for biocontrol in 
the United States. This research may or 
may not confirm the interesting hypothe- 
sis of Grente and Berthelay-Sauret, but it 
should give us a sound basis for that de- 
termination. 
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Paleontologists and Continental Drift 

However alluring the image may be of 
a bunch of mossback paleontologists 
being dragged kicking and screaming in- 
to acceptance of continental drift by 
those clever geophysicists, it represents 
a simplified piece of revisionist history 
(Research News, 31 Oct., p. 514). 

Before Wegener, the father of conti- 
nental drift theory, paleontologists and 
biogeographers were faced with a diffi- 
cult problem in explaining in terms of 
Darwinian evolution the demonstrably 
close affinities of living and certain fossil 
biotas on widely separated continental 
areas, especially in the Southern Hemi- 
sphere. In his classic work The Origin of 
Continents and Oceans, Wegener writes 
that he only took seriously implications 
for the coastline fit of South America and 
Africa after examining paleontological 
evidence for a former land bridge be- 
tween the two continents. Paleontologic- 
al and biogeographic data make up a ma- 
jor portion of the arguments that Wege- 
ner marshaled in favor of continental 
drift, even to the timing and rough se- 
quencing of separation events. His pro- 
posal of continental displacements, 
rather than of the transoceanic land 
bridges seemingly required by orga- 
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nisms, represented a major sim- 
plification of the perplexing evidence of 
vertebrate paleontology, paleobotany, 
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piece turned out to be the geophysicists, 
who disposed of his theory on grounds of 
crustal rigidity and the lack of a suf- 
ficient motive force. 
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In the case of the asteroid theory of 
extinctions, what some paleontologists, 
including myself, are objecting to is not 
the possibility of an extraterrestrial im- 
pact but to some of the more extreme 
flash-frying, mass-gassing (1), or lights- 
out (2) scenarios attributed to it. 

LEO J. HICKEY 
Division of Paleobotany, Smithsonian 
Institution, Washington, D.C. 20560 
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Communicating Scientific Data 

Philip H. Abelson, in a recent editorial 
(17 Oct., p.255), raises a number of com- 
plex issues for both scientists and those 
who are engaged in the design and plan- 
ning of the information systems for the 
future. 

As a "data base supplier," Bio- 
Sciences Information Service, generally 
known to the scientific community as the 
publisher of Biological Abstracts, has 
worked actively on the integration of 
computers into our abstracting and in- 
dexing work since the 1950's. As a re- 
sult, we are now able to provide scien- 
tists with "electronic" access to more 
than 2 million research reports. When it 
is considered that modern systems have 
the ability to select within seconds only 
the most relevant items from this "mem- 
ory bank," those of us who have labored 
in conventional libraries during our stu- 
dent and professional lives can well be 
astonished. When we add the now com- 
monplace situations that allow these sys- 
tems to function for hundreds of re- 
searchers simultaneously and (with al- 
lowances for time zones) from all five 
continents, the power of this new infor- 
mation medium is even more remark- 
able. 

Despite the above, we feel that the fu- 
ture of the scientific journal is not so 
gloomy. In fact, the printed form of Bio- 
logical Abstracts and our other informa- 
tion publications continue to provide the 
fundamental revenues that make our 
electronic communication media pos- 
sible. In those areas of the world not 
presently benefiting from the electronic 
form of distribution, the information 
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SCIENCE, 
ENGINEERING, 

AND DIPLOMACY 
FELLOWSHIPS 0 

The American Association for the Ad- 
vancement of Science (AAAS), in coopera- 
tion with the Department of State, is seeking 
applicants for two Science, Engineering, and 
Diplohiacy Fellowships. Fellows will spend 
1 year, beginning I September 1981, work- 
ing as staff officers in the Department of 
State's Bureau of Oceans and International i Environmental and Scientific Affairs. 

Potential assignments may include assist- 
ing in developing and negotiating procedures 
with coastal nations for the conduct of 
marine scientific research, working on vari- 
ous international aspects of energy, assist- 
ing in monitoring and examining bilateral 
scientific and technical agreements between 
the United States and the People's Republic 
of China, or helping to carry out new De- 
partment of State responsibilities for co- 
ordinating the international science and 
technology activities of more than 29 federal 
agencies. 

Prospective fellows must demonstrate 
exceptional competence in some area of 
science or engineering, be flexible, and 
have some experience and/or a strong 
interest in applying knowledge toward the 
solution of problems in the area of foreign 
affairs. 

Salary is $25,000 annually. A secret secur- 
ity clearance must be obtained after selec- 
tion. 

Deadline for receipt of application is 20 
February 1981. For application details and 
materials write: Science, Engineering, and 
Diplomacy Fellows Program, AAAS, 1776 
Massachusetts Avenue, NW, Washington, 
D.C. 20036. 
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You don't have 
to catch a cold in 

the name of science. 
If you've been trying to conduct chromatography experi- 

ments inside a cold room, throw away your mittens and ear- 
muffs and come out of the cold. 

Because with Puffer-Hubbards profes- 
sional chromatography chambers, you can 
protect the integrity of your experiments 
while working in complete comfort. 

You'll also enjoy better temperature 
control a uniform 40C - with our 
forced air cooling system, and have optimum 

storage for buffers, reagents, fractionating equipment and 
other materials. 

Puffer-Hubbard's chromatography chambers are available 
in 23, 50 and 75 cu. ft. sizes, with a variety of accessories. 

For a copy of our complete catalog, call or write: 

d puffer-hubbard 
Scientific Equipment Division Rheem Manufacturing Company 1100 Memorial Drive 

West Columbia, South Carolina 29169 Telephone: 803/796-1700 TWX: 810-666-2103 
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Did datapcessin in 
your lastexperiment t 

In too many research labs, data manage- your experiment, create your own set 
ment is more of a problem than a solution. of procedures. 

The Research System, RS/i, can change 7 RS/1 comes complete. Installation, 
that. It's simple, straight-forward soft- ,1,, t'j on-site seminar, full documentation 
ware that converts any PDP-ll' or VAX 7 J and periodic updates are all included 
into a useful scientific tool. \ ' [ / in a remarkably cost-effective package. 

Use RS/I as a notebook. Numeric / Discover The Research System. It 
and textual data can be perman- / I| \ / will give you data- control to rival 
ently entered and stored using ( your experimental control. 
English-language commands C t \, ) And you'll still be a scientist, not 
and familiar constructs. \a programmer. 

Use RS/1 as a calculator. Com- / Write: Bolt Beranek and 
pute derived values or do statis- \ / | Newman Inc., RS/1 Marketing, 
tics. Perform analysis of variance, 50 Moulton Street, Cambridge, 
linear and non-linear regressions, MA 02238. Or call: (617) 491-8488. 
curve-fitting and more. \ 

With RS/I you can also plot COMPUTER 
graphs of presentation quality. And \ / - == = SYSTEMS 
the system is programmable-if its cn- 

PDP-11 and VAX are registered trademarks venient dialog structure doesn't suit . of Digital Equipment Corporation. 
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Busiest cy_togenetic lab b a n k s ~ o nPooir ocp I 
...for heavy-duty 
photomicrography 

"An image of the best possible 
quality from an absolutely routine 
specimen preparation is what we 
need, and that is what we receive 
from our six Zeiss Photomicro- 
scopes," says Dr. William D. Lough- 
man. His Pre-Natal Diagnostics and 
Chromosome Analysis Lab at the 
University of California produces 
several thousand photomicro- 
graphs a year. 

Flawless image, rugged 
mechanics 

Great Zeiss optics give the image 
detail needed for accurate analysis 
and diagnosis. And Zeiss precision 
engineering gives the performance 
required for easy, trouble-free 
operation. The built-in automatic 
35mm camera and data-recording 
system combine for speed and 
accuracy every step of the way. 

Nationwide service. 

The great name in optics 

H ABL?W ^ . 

Carl Zeiss, Inc., 444 5th Avenue, NewYork, N.Y. 10018. (212) 730-4400. 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. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- 
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Eradication 
The ultimate step in the control of any disease is its eradication world- 

wide. This earthshaking goal has been achieved only in the case of small- 
pox. The last case of epidemic smallpox occurred in November 1977. The 
sole reported case thereafter was the result of a deplorable laboratory acci- 
dent. Smallpox was an excellent candidate for eradication. It was a disease 
that caused high mortality and the survivors were often badly scarred. 
There had been a long history of major epidemics. There was an effective, 
stable, and thoroughly tested vaccine, and the immune population was gen- 
erally identifiable. There was no known animal reservoir, nor was there a 
significant carrier state. The disease had been shown to be controllable by 
vaccination in many countries. Nonetheless, doubts about the outcome of 
the eradication campaign were initially expressed, even by actively partici- 
pating scientists. The control of smallpox, before its eradication, imposed a 
continuing burden both in dollars and in health hazards. Despite most ef- 
fective programs of immunization and quarantine, occasional outbreaks re- 
sulting from importation were inevitable. With eradication of the disease, 
this burden has been permanently removed and the savings thus effected 
extend in perpetuity. 

The history of smallpox makes it attractive, indeed mandatory, to consid- 
er other diseases that may be ripe for eradication. This was the subject of a 
conference held in the Fogarty International Center at the National Insti- 
tutes of Health on 27 and 28 May. Attention was given primarily to infec- 
tious diseases for which there exist means of interrupting transmission of 
the infectious agent from person to person. These means might include im- 
munization of the susceptible population, antibiotic treatment of the infect- 
ed population, or elimination of an obligate vector. Of the several diseases 
considered, the three that received the most attention were measles, polio- 
myelitis, and yaws. 

A major effort is now being made in the United States to control measles. 
If it proves successful, as is generally expected, worldwide eradication of 
the disease and elimination of its serious consequences, such as subacute 
sclerosing panencephalitis, should also be possible. Measles differs from 
smallpox in a number of important ways. Although measles is considered a 
trivial disease in certain countries, it is a serious health problem in some 
developing areas of the world. Measles vaccine is relatively thermolabile 
and requires hypodermic administration. Measles is highly infectious and 
does not provide stigmata of prior disease. 

There is ample evidence from many countries that poliomyelitis can be 
controlled by adequate immunization. The selection of the most appropriate 
vaccine for this disease is still in dispute, and satisfactory immunization in 
certain underdeveloped nations has yet to be demonstrated. 

For yaws, a chronic and highly infectious skin disease caused by Trepo- 
nema pertenue and seen most frequently in the tropics, the procedure 
would be entirely different. There is no satisfactory immunization at pres- 
ent. However, victims of yaws can be rendered noninfectious by a minimal 
course of penicillin, thereby interrupting the spread of the disease. 

Man has proven himself to be effective in the extermination of other spe- 
cies. We no longer have the dodo bird, the great auk, or the passenger pi- 
geon. We may now add to these extinct species the variola virus, except for 
that stored in freezer chests in several countries. Among the species of ani- 
mals now threatened with extinction are the Bengal tiger, the sperm whale, 
and the white rhinoceros. Would it not be preferable to eliminate instead the 
measles virus, the poliomyelitis virus, and the Treponema pertenue of 
yaws?-DEWITT STETTEN, JR., National Institutes of Health, Bethesda, 
Maryland 20205 
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Whatever you need in the way of 
laboratory equipment for science and 
industry, there's a good chance you'll 
find it in the Intec line. 

For example: 
(A) Our Reach-In Refrigerators 

( +4?C) are available in single, double 
and triple door models, as well as 
blood bank models with dual pane 
glass doors, alarm and recorder. 

(B) The Intec 6100 Flash Freezer 
(3.9 cu. ft./110 liters storage at -80?C 
constant run) provides for rapid freez- 
ing of plasma and pre-freezing of 
red cells. 

(C) Our Low-Temp chest and verti- 
cal freezers are available in a variety 
of capacities from 4 cu. ft./151 liters 

to 20 cu. ft./589 liters, with pulldowns 
to -850C. 

(D and E) Intec's compact under- 
counter and free-standing refriger- 
ators (+40C) are available in single 
and double door models, as well as 
blood bank models with dual pane 
glass doors, alarm and recorder. 

(F) The Intec 1000 Series dual 
purpose bath- circulators can handle all 
routine cooling and heating applica- 
tions, with temperature ranges of 
-30?C to +700C and tank capacities 
of 1.0 gal./3.8 liters to 50.0 gal./ 
189.25 liters. 

(G) The Intec 400 Series general 
purpose baths provide a temperature 
range of +50C above ambient to 

Circle No. 345 on Readers' Service Card 

+60?C, or 100?C with cover. They are 
available in eight sizes, with capa- 
cities from 1.5 gal./5.9 liters to 8.7 
gal./ 33 liters. 

So write us today for complete tech- 
nical information, and ask about our 
environmental rooms built to your 
specifications. Because somewhere in 
our line, there's bound to be something 
in your line. 

International Technologies, Inc., 
100 Lee Street, West Columbia, S. C., 
29169, Telephone 803-796-2494. 
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