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Now you can choose 
from two series of Beckman 

ultracentrifuges. 
L8's-The Most Advanced 

The results of six years of intensive research, the Model 
L8's are so remarkable, 
so advanced that 

:: they introduce a new 
era in preparative 
ultracentrifugation. 

Discover features 
like the Ultra-8TM drive, 
a frequency-controlled 
induction motor that 
drives the rotor directly 

...... u 1 il ifrom inside the vacuum 
system. We warrant the 

complete Ultra-8 drive for 16 billion revolutions! 
Microprocessor Control lets you select rotor speed, run 

time, and other parameters by a finger touch control panel - 
no knobs or switches. 

The Memory-PacTM Programmable Module 
is the ultimate in automation. You can program/ 
reprogram it in seconds. For duplicate runs 
using the same rotor speed, temperature, etc., 
just insert it in the L8: you get error-free 
runs with no time spent in setups. 

There's a Dry Cycle to remove moisture from 
the chamber, an 02t Integrator with recall 
capability, built-in slow-start programs, and 
internal diagnostic systems for simple servicing. 

Choose from three models up to 80,000 
rpm - only available in the Beckman L8 series. 

LSB's-Efficient, economical 
The Model L5B's have a host of proven features for 

separating your samples rapidly and economically. They give 
you convenience in the Automatic mode, with flexibility 
in the Manual mode. 

A Dry Cycle keeps moisture out of the rotor chamber 
keeping your ultracentrifuge always ready to run - the next 
hour or the next day. 

0 to 400C operation 
lets you run physiological 
samples at body tempera- 
ture, increasingly impor- 
tant in a variety of research. 

powerful and efficient with 
its DC electric design. 

Four models are 
available, from 

50,000 rpm to 
75,000 rpm. 

For information on the L8, write for Brochure 
SB-580; for the L-5B, write for Brochure 
SB-540- to Beckman Instruments, Inc., Spinco 
Division, 1117 California Avenue, Palo Alto, 
CA 94304. 

BECKIMAN 
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FARRAND 

The MK-2A, our standard MK-2 Spectro- 
fluorometer plus our Autoprocessor 1, automates 
complex analytical research tasks, and provides 
features available only from Farrand: 
* Real-time correction of excitation spectrum 
* Automatic recalibration of stored emission 

spectrum, in minutes 
* Differential fluorescence, ratio fluorescence, 

and sequential dual beam absorption and 
transmission measurements in a single 
instrument 

* Automatic scanning between preselected 
wavelengths, with 4 digit LED display of each 
monochromator position, and BCD outputs 

Watching your budget? Get the MK-2 now, and 
add the Autoprocessor later. You'll still get these 
standard features: 
* Pushbutton controls, and 3 digit LED 

display of fluorescence intensity. 
Autoranging or manual range selection 
from 0.01 to 10 MA, with BCD output 

* 8 bidirectional monochromator scanning 
speeds from 5 to 400 nmlmin, auto- 
matically correlated to recorder speed to 
maintain constant nmlinch scale 

* Sealed lamphouse for 150 watt xenon 
lamp eliminates need to externally vent 
toxic ozone. Integral magnetic arc 
stabilizer increases source stability and 
extends useful lamp life 

* Efficient illumination, f/3.5 
monochromators, low noise photometer 
amplifier, and selected photomultiplier 
make the MK-2 photon noise limited. 
Standard sensitivity is better than 1 part 
per trillion quinine sulfate 

* Accessories include Corrected Spectra, 
Double Beam Fluorescence and 
Absorption, TLC Scanner, Phospho- 
rescence, Cryogenic Cell, Multicell 
Turrets, HPLC Flow Cells, Adaptor for 
Vidicon Multichannel Analyzer - 

Our modular design offers researchers the 
widest range of features, options, and 
accessories available anywhere, at very 
competitive prices. Buy only what you need - 
even instruments now in the field can be 
upgraded with accessories that speed analysis, 
improve performance, and provide special 
capabilities. 
Our MK-1 Spectrofluorometer, similar to the 
MK-2, features direct reading microammeter 
readout, and is available with the Autoprocessor 
as MK-1A. Two other models with single speed 
or manual scanning serve quality control and 
other routine users, and accept most 
accessories. 

Call or write today 
for complete specifications and prices. 

FARRAND OPTICAL CO., INC. 
Commercial Products Division 
Subsidiary of FARRAND INDUSTRIES, INC. 
117 Wall Street 
Valhalla, New York 10595 (914)428-6800 

SEE US AT THE BIOPHYSICAL SOCIETY/ 
AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS' SHOW 
BOOTH P12 AND P13, NEW ORLEANS, JUNE 1-JUNE 6 

9 MAY 1980 
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The way we analyze it: 

The Farrand MK-2A Spectrofluorometer 
is beyond comparison 

in everything but price. 
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Photomicrograph of motoneurons in 
g~ ~the anterior horn of the spinal cord af- 

ter injection of horseradish peroxidase 
into the peroneal muscles. Some of the 
neurons have been labeled, and others 
have not. Tetramethyl benzidine proce- 
dure with neutral red counterstain 
(about x170). See page 603. [T. M, 
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Chuck Anastasi, Manager, Timesharing Services, 
3M, St. Paul, Minnesota. 

Price/Performance. 
"3M is a worldwide company with 47 

U.S. operating divisions and subsidiaries. 
"We were buying computer time from 15 

different service bureaus and spending 
between $1.5 million and $2 million a year. 
Because of this cost we decided to develop an 
in-house system and establish our own 
timesharing service. 

"Within 18 months we had installed two 
DECSYSTEM-2060s and were providing 75 % 
of our U.S. timesharing requirements. Even- 
tually, we'll have over 90 % of our work done 
on the in-house computers. 

"Our price/performance ratio is 
outstanding. The in-house service on the 
DECSYSTEM-2060s costs 30 % of what 
it would cost to do outside. That's a cost 
savings of 70 %, which is even more than 
we expected." 

Versatility. 
"The University of D.C. was created in 

1976 as a consolidation of three colleges in 
the area. 

"Initially U.D.C. had a batch system, but 
since it was already overloaded with adminis- 
trative work, neither the faculty nor the 
students could get any computer time. We 
decided to get another system to share the 
workload and to improve services to the 
students and the faculty. 

"We wanted a distributed system that 
could be used on all three campuses, and that 
meant an interactive DECSYSTEM-2060. 

"Now we can use our DECSYSTEM-2060 
any time day or night because our uptime is 
over 98 %. Our 
applications range 
from word process- 
ing for producing 
proposals to sophis- 
ticated graphics, 
which we use exten- 
sively in our Phys- 
ics, Chemistry and 
Engineering de- 
partments. And 
response time is six 
times faster than 
with our batch system." 

Dr. Daryao S. Khatri, Associate Professor, 
Physics Dept., University of the District of 

Columbia, Washington, D.C. 

INTE TCIVE USR 1(TP 



Ease of Use. 
"At the Paulsboro Lab of Mobil Research, 

we do research and development for petro- 
leum refining processes and products. 

"Our laboratory was computerized with 
a network of PDP-8s and PDP-11 s. But to han- 
dle the enormous amount of data generated, 
we decided to add a computer as a database 
and for data analysis. APL was the language 
we needed, and 
we also wanted a 
system that was 
easy enough for 
everybody to 
use- scientists, 
engineers, techni- 
cians, and man- 
agement people. Dr. Dwight Prater, Sr. 

"Since most Scientist and Research 
APL -systems on Advisor, Mobil Research and 
the market had Development Corporation, 
been tested exten- Paulsboro, New Jersey. 
sively, we knew the best system was APLSF 
on the DECSYSTEM-2060. 

"Now we have up to 45 interactiye users 
at any one time and virtually everybody here 
can run this system. Even some of the secre- 
taries are trained in APL. 

"With the DECSYSTEM-2060 and APLSF, 
data can be analyzed and processes are devel 
oped three to five times faster than before." 

DECSYSTEM-2060 
The interactive computers 

for the big system jobs. 
O Please send your Interactive User Reports 

Brochure. 
E Please have a sales representative contact me. 

Name 

Title 

Company 
Address 

City State 

Zip Telephone 
Send to: Digital Equipment Corporation, 
MR1-1/M55, 200 Forest St., Marlborough, 
MA 01752. Tel. 617-481-9511, Ext. 6885. 

L. _ _. ' _,_I 

S881 
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The Growing Energy Library 
from AAAS 

Solar Energy in America, based on 
in-depth reporting for SCIENCE maga- 
zine, is a thorough assessment of our 
progress in tapping the ultimate energy 
source- the sun. While no single en- 
ergy source may meet all future de- 
mands, solar energy seems to have the 
greatest potential. It is technically feas- 
ible, environmentaly attractive, and 
rapidly becoming commercially sound. 
Solar Energy in America details the 
diverse technologies that depend upon 
the sun as their energy source, evalu- 
ates the potential and the problems of 
each, and alerts the reader to both the 
short-term and long-range prospects. 
The authors find that the field of solar 
energy is undergoing an unparalleled 
technical revival, and that there is no 
reason why many solar technologists 
cannot begin to be used at once. Solar 
Energy in America is a useful publica- 
tion for solar energy enthusiasts as well 
as skeptics, for college students as well 
as policy analysts. It is a AAAS book for 
everyone who wants a broad and thor 
ough perspective on solar energy today. 

Solar Energy in America; by Wiiiam D. 
Metz and Allen L. Hammond. 256 pp. llus. 
1978. 0-87168-301-6 (cloth) $18.50, 
0-87168-238-9 (paper) $8.50. 

ENERGY: Use, Conservation and Sup- 
ply (Volumes I & II) contain authorita- 
tive articles by the leading energy ex- 
perts. Both books deal with the princi- 
pal energy-related issues that face sci- 
ence and society today. BNERGY-I 
gives the reader a historical and gen- 
eral overview of our energy problems 
and examines ways to conserve energy 
and use it more efficiently. ENERGY-Il 
focuses on our remaining supply of fos- 
sil fuels and the transition to fission, 
fusion and solar energy. It also provides 
an extensive analysis of present domes- 
tic and international energy-use pat- 
terns. ENERGY-I and ENERGY-II 
can serve as valuable reference 
sources for scientists and researchers, 
as well as supplementary reading in 
courses devoted to energy-related top- 
ics. 

Energy II: Use, Conservation, and Sup- 
ply; edited by Philip H. Abelson and Allen 
L. Hammond. 208 pp. Illus. 1978. 0- 
87168-300-8 (cloth) $12.00, 0-87168-237-0 
(paper) $5.00. 

Energy: Use, Conservation, and Supply; 
edited and with a foreword by Philip H. 
Abelson. 160 pp. llus. 1974. 0-87168-213-3 
(cloth) $10.00, 0-87168-223-0 (paper) 
$3.50. 

The Proceedings of the Conference on 
National Energy Policy (a May 1977 
conference sponsored by the AAAS, the 
Carnegie Institution of Washington, and 
The MITRE Corporation) is addressed 
to leaders in government, industry and 
academia whose responsibility it is to 
build, implement and understand the 
National Energy Plan. 

The Proceedings of the Conference on 
National Bnergy Policy; 152 pp. 1977. 
$6.00 (paper only). 

Ib order your copies of the above titles, 
please send your name, address, and list of 
book titles (indicate casebound or paper) 
to AAAS, Department CE, 1515 Mas- 
sachusetts Avenue, NW, Washington, DC 
20005. Remittance must accompany all 
orders under $10.00. 

AAAS members allowed 10% discount on 
prepaid orders. Please allow 6-8 weeks for 

) delivery. 

Special Combination Price for both Energy American Association for 
Volumes: $20.00 (cloth), $7.00 (paper). the Advancement of Science 

SCIENCE, VOL. 208 540 



Lab Products Inc. 
365 W. Passaic St., Rochelle Park, NJ 07662 

Ye, I am planning a 1 new upgraded laboratory animal care fa cility 

I'd like to know-without obligation!-how you've helped others and how you 
think you can help me. Please note that I'm not now interested in buying anything.. 

I just want to know how you can help me with my planning. 
Name______ Titl 

Organization_ 
Address ____ 

Phone___ _________--___ Z 
area code number extension 

L r--- r- - 1. SC 
L I or tuture reference, please let me have vour 68-xaoe calog. 



A BEAUTIFUL 

When profound and beautiful discoveries in math- 
ematics, in human genetics, in radio astronomy go 
largely unnoticed... When new insights into the 
nature of life, the origin of planets, the chemical 
basis of behavior are known only to a few ... When 
critical public and private choices in energy, health, 
national security depend on accurate assessments 
of technical subjects... 
... Then it's time that the public had more than 
"media events" to inform them about science and 
technology. 

To help fill this need, the American Association for the 
Advancement of Science is publishing a new magazine, 
Science 80, intended for an educated public readership. 
The new magazine ranges over the scientific disciplines, 
medicine, and technology-and their impact on people. 

A Magazine for You and Your Family 
As a reader of Science and 
as a member of the AAAS, 
you are already well-in- 
formed about the progress 
and the politics of science. 
SCIENCE 80 does not dupli- 
cate or replace Science, but 
rather supplements it. We 
believe that you and your 
family will find much to enjoy 
in the new magazine. 

Science 80 is edited to en- 
tertain as it informs, written 
by talented science jour- 
nalists and authors who write 
with authority but at a level 
understandable to those with 
no technical training. 

Science 80 will help you 
keep abreast of what's being 
done in medicine and health 
fields. It will help you keep up 
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with new technologies and tools, new discoveries in 
chemistry, physics, biology and anthropology. 

Splendid Color Illustrations 
You will delight in a wealth of vivid science illustrations. Full 
color photographic portfolios. Micrographs, aerial photog- 
raphy, wildlife portraits. Science 80 is a magazine you will 
want to save. 

An Authoritative Magazine 
Science 80 is grounded in the same commitment to excel- 
lence and accuracy that you find in the pages of Science 
every week William D. Carey, Executive Officer of AAAS and 
also publisher of Science, serves as publisher. Dr. Allen L. 
Hammond, former Research News Editor of Science, is 
editor. 

As an AAAS publication, Science 80 has available to 
it the resources of the world's largest general scientific 

CHARTER RESERVATION FORM 
Please enter my Charter Subscription and bill me 
for $9. (6 issues in total.) 

I NAME 
*I| ~ Please print 
ADDRESS 

CITY STATF ZIP 

Send no money. Just mail to Science 80, 
* Subscription Department, PO. Box 10778, Des 
i Moines, Iowa 50340. Allow 6-8 weeks for delivery 
I of first bimonthly issue. 

SCIENCE80 
The bimonthly magazine from the American 
Association for the Advancement of Science 

HBA15 

II___________ __ _______-| 

organization. 

Available by 
Subscription Only 
Science 80 is not sold on 
newsstands. It is available 
only by subscription. The 
regular price is $12 a year. 
But when you become a 
Charter Subscriber, your 
price is only $9. 

Science 80 provides a 
new and much needed 
source of information for the 
public. It will be worthy com- 
pany in your home for your 
AAAS membership journal, 
Science. Come learn and 
enjoy with Science 80 by re- 
serving your Charter Sub- 
scription now! 

SCIENCE, VOL. 208 



Sterilize without flame 
<:~Q 'Q~ ~BACTICINERATOR II? protects lab 

personnel. No flame. No hazardous gas. 
'~/ ! ~Incineration in deep cavity prevents 

infectious splatter and cross contamina- 
C * 9^_ / / ls ~tion. Sterilizes in 5-7 seconds. 

Usable in anerobicchambers. 

w!u34i- AM IJ 

INOCULATING LOOPS 
Complete line-platinum/ 
iridium wire. Polished 
perfect circles for deli- 
cate work. Needles 
and handles also 
available. 

has the 

answer 

Ask us for complete 
information. 

Write Dept. WO. 
Circle No. 204 on Readers' Service Card 



120? Rotary Microtome. A proven per- 
ormer unequalled in excellence. Ex- 
remely accurate and precise. Sections 
issue from 1 to 50 microns. Easy to 
;lean and lubricate. Sturdy, rigid con- 
;truction. Safe, secure hand wheel 
ocking. 

,ircle No. 98 on Readers' Service Card 

AUTOCUT Microtome. Sections hard 
materials, semi-thin plastic embeddings 
and paraffin embeddings. Ideal for labs 
with heavy, diverse workload. Available 
with four interchangeable knife holders. 
No other microtome can match its abili- 
ty to perform as many techniques with 
such simplicity. 
Circle No. 99 on Readers' Service Card 

BIOCUT 1130 Rotary Microtome. For 
hard and inhomogeneous tissue in par- 
affin and plastic. Knives are available 
with tungsten carbide cutting edges for 
particularly difficult blocks, as well as 
with standard steel knives in various 
profiles. Specimen size is 40 x 50 mm 
maximum. 

Circle No. 100 on Readers' Service Card 



T/P 8000TM Tissue Processor. Load it, 
set it, forget it. The instrument fixes, de- 
hydrates and infiltrates tissue speci- 
mens in programmed sequence 
through 12 stations. Has 100-specimen 
capacity. Equipped with 24-hour pro- 
gram clock and 72-hour delay timer for 
unattended operation during weekends 
or holidays. 
Circle No. 101 on Readers' Service Card 

CRYO-CUT IITM Microtome. The mosi 
convenient precision frozen sectioninc 
instrument ever. Automatic defrost as- 
sures frost-free operation with no ice 
buildup, no defrosting problems. De- 
sired operating temperature range 
between +10? and -30?F is readily 
maintained, even with door open. A 
sliding glass door with built-in heatei 
eliminates condensation. 

Circle No. 102 on Readers' Service Card 

ULTRACUTTM Ultramicrotome. Ultra- 
thin sectioning is easier for the inexpe- 
rienced and faster for the professional 
operator. All controls are within easy 
reach. Exclusive features include dark- 
field knife alignment, built-in Reflex- 
omat to maintain proper liquid level in 
knife boat, audible and visual warning 
signals when approaching end of speci- 
men or knife advance, unique insulated 
hull construction. 

Circle No. 103 on Readers' Service Card 

Microtome Knives. Made from high- 
quality, fine-grained tool steel, heat 
treated and tested for hardness and mi- 
cro structure. Each knife is finish 
ground, polished and honed to the keen- 
est possible cutting edge that will be 
maintained even after prolonged use. 
Circle No. 106 on Readers' Service Card 

Disposable Microtome Blades. For a 
fresh, sharp cutting edge at all times. 
Ideal for sectioning tissue with un- 
known inclusions to eliminate risking 
damage to expensive knives. AO dispos- 
able blades are instantly slipped out of 
dispenser and locked into position. 
When blade becomes dull, merely 
discard. 
Circle No. 107 on Readers' Service Card 

AO American Opticc 
SCIENTIFIC INSTRUMENT DIVISION, BUFFALO, NY 1421' 
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Announcing the 5th Annual 

AAAS 

Colloquium on 

R^D 
Policy 

19-20 June 1980 

The Shoreham Hotel 
2500 Calvert Street, NW 
Washington, DC 

The 5th Annual AAAS Colloquium on R&D and Public 
Policy, sponsored by the AAAS Committee on Science, 
Engineering, and Public Policy, will convene 19-20 June 
1980 in Washington, D. C. 

You are invited to participate in this Colloquium and in 
discussions with leaders in government, industry, and the 
scientific and technical communities on issues of current 
concern relating to research and development and public 
policy-making in an inflationary environment. 

Colloquium Topics 

What are the major R&D policies? How have they 
changed over the past year? How does inflation affect 
R&D decision-making? What are the real links between 
U. S. outlays for R&D and the factors that govern our 
economic growth? Speakers and panelists will provide 
answers and highlight problems as they address the 

following topics: 

* Federal R&D Issues in the FY 1981 Budget * The original 
FY 1981 budget and the budget revision * Federal policies 
on R&D * Outlook for FY 1982 and the future ? Impact of 
inflation 

* Industry R&D and the Economy ? Problems of R&D in 
industry * Implementing federal policies on innovation ? 
Coping with inflation ? Impacts on economic outlook of 
federal and industry R&D policies 

* Science and Research at Universities * Outlook for federal 
funding of research at universities * Impact of demographic 
changes on university needs and capabilities ? Impact of 
federal policies and priorities ? Public accountability vs. 
excessive paperwork 

* State and Local Interests in R&D * State and local funding 
of R&D * Federal R&D and state and local needs ? 

Technology transfer and building state and local science 
and technology capabilities 

* Research and Development: AAAS Report V by Willis 
H. Shapley, Albert H. Teich, Gail J. Breslow, and 
Charles V. Kidd, will be provided in advance to 

Colloquium registrants. The Report covers R&D in the 
federal budget, R&D in industry, and other topics 
relating to R&D and public policy. Registrants will also 
receive the published proceedings of the conference. 

Interested persons are urged to register early by using the 
Colloquium registration form on thefacing page. 
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5th R&D Colloquium Washington 19-20 June 1980 
The fifth AAAS R&D Policy Colloquium will be held on Thursday and Friday, 19 and 20 June 1980 at THE 
SHOREHAM HOTEL, 2500 Calvert St., NW, Washington, DC 20008. 

AAAS Colloquium (19-20 June) Advance Registration-enclosed is check or purchase order for: 

D $95 Full Registration (includes lunch on both days, dinner on Thursday, the R&D: FY 81 Report, and 
the Colloquium Proceedings) 

D $55 Partial Registration (includes Report and Proceedings only) 
D $25 Student Registration (includes Report and Proceedings only; available to full-time graduate or 

undergraduate students only) 

Separate Meal Tickets (lunches at $13 and dinner at $19): 
D LunchonThurs., 19th; D DinneronThurs., 19th; O Lunchon Fri.,20th 

Previous Reports and Proceedings (at $5 each): 
1 R&DFY80; O R&DFY79; CD R&D: FY 78; D] R&D: FY77 

- Proc. 79Col.; DI Proc. 78 Col.; C1 Proc. 77 Col.; [I Proc. 76Col. 

Program, badge, meal tickets, and R&D: FY 81 Report will be sent about 9 June. Registrations received after 9 June will 
be held at the AAAS Registration Desk at The Shoreham Hotel. Previous reports ordered will be sent as soon as possible. 
Proceedings of 80 Colloquium will be sent as soon as available. 

Registrant's Name 
(last name) (first and initial) 

Affiliation __ 

Address 
(street and number) 

(city) (state and zip) (telephone number) 

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

Mail to: AAAS Meetings R&D, 1776 Massachusetts A ve., NW, Washington, DC 20036 

Shoreham Hotel Reservation-AAAS Colloquium (19-20 June) 
(Reservations received after 16 May cannot be guaranteed) 

Room: _Single ($58*) Double ($72*) Twin ($72*) 
*Plus 8% D.C. sales tax; and 80? occupancy tax. 

Arrival: Date Time Be sure to list definite arrival and departure 
date and time. Hotel reservations will be held 

Departure: Date Time only until 6 p.m. unless otherwise specified. 
Check out time is 1:00 p.m. 

Names and Addresses of All Occupants of Room: 

Name Name 

Address Address 

City State Zip City State Zip 

Please indicate any special 
housing needs due to a handicap 

Please enclose separate check, made out to Shoreham Hotel, for first night's room charge or indicate major credit card No. 

Card name Number Expires 

Cardholder's signature 

Mail to AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036 
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Hitachi H-300: The world's first 
Universal Electron Microscope IUEMI 

We call the H-300 a UEM because 
there's simply no conventional way 
to describe it. For the first time, a 
full-fledged TEM and a full-fledged 
SEM are packaged in a common 
console-without compromising 
performance in either mode. 

The TEM mode, for example, in- 
cludes a wide field, low mag image 
free of peripheral blur. This elimi- 
nates tedious montaging. You also 
get zoom over the entire magnifica- 

tion range. An eucentric side- 1 
entry goniometer stage is 
optional. 

As an SEM, the H-300 is just as 
versatile, easily handles bulk speci- 
mens. You can also add options 
like Mode Control with EDX inter- 
face, an energy dispersive X-ray 
spectrometer and Automatic Data 
Display. Plus Hitachi-patented Dual 
Magnification: using a single CRT, 
you can switch from a low mag view 
of your specimen to a high mag view 
of a specific field of interest. 

In short, the H-300 gives you, in 
the space of one instrument, a total 
electron microscopy capability. 

Best of all, you can get the UEM 
package for under $70K. Or, buy it 
as a TEM for under $50K, integrate 
the SEM later. For full details and/ 
or a demonstration, call or write: 
Hitachi Scientific Instruments 
Division, 460 East Middlefield 
Road, Mountain View, California 
94043. Phone (415) 961-0461. 

1 HITACHI 
SCIENTIFIC INSTRUMENTS 
NISSEI SANGYO AMERICA, LTD. 
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If you are not aware of the many 
analytical capabilities of the Philips 

EM-400T Electron Microscope, then this 
should open your eyes. 

The EM-400T offers the ability to 
analyze sample areas down to a billionth 

of a meter and to detect elemental 
components down to 10-20 grams. 

Structure in equivalent volumes is also 
revealed by "nanoprobe" electron 

diffraction. 
The versatility of the powerful "twin" 

objective lens makes it possible to offer 
these analytical capabilities in the *TEM 

mode while retaining imaging resolution 
of atomic dimensions. 

By the addition of a scanning console, 
analysis is combined with top 

performance in a number of imaging 
Doe s.0 ,= I M ;H smodes: 

.. , ,,,,, g'.!' .X ., '*TEM to 0.2 nanometers lattice resolution 
P *Bi Ml **SEM to 2.5 nanometers resolution 

***S(T)EM to 1.5 nanometers resolution 
..ii$jl..l 

.. 

j 
Mode selection is possible at any time 

,','n, 

' 
lby fingertip controls. 

:' ^U f^9 Sensitivity for elemental analysis is 
'*ZE ZZ Za*l :_v ^l^fl^Z assured by the unmatched collection 

A;V- ^ il w efficiency of the 0.13 SR X-ray detector. 
With the EM-400T, new avenues of 

research are being opened up to you. 
Higher brightness sources, lanthanum 

hexaboride and field emission guns 
increase special resolution and analytical 

?; ' fiaw sensitivity. Analysis of light elements is 
l^^ J^ v at hand with the developing 

field of energy loss analysis, 
with the further potential for 

obtaining information on 
molecular bonding and valence 

state. 
Learn more about the 

EM-400T, the world's finest 
electron microscope. Send for 

the EM-400T nano-analysis 
package. Write, Philips 

Electronic Instruments Electron 
Optics Group, 85 McKee Drive, 

Mahwah, NJ 07430. 
Telephone (201) 529-3800. 

Electron diffraction pattern of Grunerite 
("Amosite"). Image made with Philips 
STEM 400. 

Courtesy of John L. Miller, Emissions 
Measurement and Characterization 
Division, Environmental Science Research 
Laboratory, Triangle Park, N.C. 

PHILIPS ElectronicLIPS 
Instruments rn*L rv 

Circle No. 198 on Readers' Service Card 
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TEN NEW ION SELECTIE ELE-CTRODES 
GOOD ENOUGH 7 WEAR THE CORNING NABME. 

~~~~~~~---- 

We'll stop by with all the facts on 
the new CORNING Ion Selective 

Electrodes. Justclip this coupon to 
your letterhead and mail to :Science 
Products Division, Mail Station 18, 

Attention: NLF, Corning Glass I 
WoIrks. Ckn- 

For literature only, circle reader service card. 

. CORNI NNG 

..CORNING 

Available through Fisher Scientific and Curtin Matheson Scientific. 

Circle No. 217 on Readers' Service Card 



You know Beckman quality. i;: 
is in every synthetic peptide we: 
supply. But, you're in: fora 
surprise if you haven't checked- 

.our new, lower prices. We offer 
you a wide variety of peptides . 
related to some of the most - 
exciting areas of research: 
central nervous system, renin- : 
angiotensin system, calcium 
metabolism. In addition, :we 
offer a selection of gastroin- 
testinal hormones, bradykinin 
and related peptides, protease; 
inhibitors, and others. 

It all adds up to the fact that-- 
Beckman has the best valuei in 
peptides. For the latest infor- 
mation about our peptides, send: 
for Peptide Catalog SB -464 : : 
to Beckman Instruments, Inc.,- 
Bioproducts Operation, : 
1117 California Avenue, 
Palo Alto, California 94304. 
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You know Beckman quality. i;: 
is in every synthetic peptide we: 
supply. But, you're in: fora 
surprise if you haven't checked- 

.our new, lower prices. We offer 
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LETTERS 

Carter's Innovation Initiatives 

Edward E. David's editorial "General 
Sarnoff and generic research" (15 Feb., 
p. 719), presents an inaccurate view of 
announced Carter Administration inno- 
vation initiatives, such as the generic 
technology centers and the Cooperative 
Automotive Research Program. David 
portrays the President's initiatives both 
as an overt attempt by the federal gov- 
ernment to steer industrial technology 
and as massive proposals that do not rec- 
ognize the requirements inherent in suc- 
cessful industrial research and inno- 
vation. In contrast to these assertions, 
the programs have been developed on 
the basis of careful review and deliber- 
ation involving industry and they are de- 
signed to complement, not supplant, in- 
dustry's own important innovative activ- 
ities. 

The generic technology centers in the 
President's innovation initiatives are a 
balanced approach to research and ad- 
vanced technology development in the 
area of generic technology. In practice, 
they will be directed toward problems 
such as automated assembly tech- 
nologies, membrane technology, catal- 
ysis, and so on, that cut across industrial 
sectors. They are not product develop- 
ment or marketing enterprises. The gov- 
ernment's involvement will initially be 
about $2 million a year for each center, 
but it will be reduced, over a number of 
years, to a phaseout. If the generic tech- 
nology program is successful, the Presi- 
dent may expand the effort in the direc- 
tion of increasing the number of such 
centers. It would not expand toward in- 
tervention into what must be the domain 
of industry-the specific utilization of 
such generic work in pursuit of particular 
manufacturing or market objectives. The 
Administration's concept of generic 
technology is considerably narrower and 
is limited in level of effort. In this respect 
we are in agreement with David. 

The Cooperative Automotive Re- 
search Program (CARP) is not directed 
toward the "reinvention of the automo- 
bile" (although it was portrayed this way 
at one time), nor is it directed toward 
fuel efficiency as a single, overarching 
goal, although the research sponsored 
through CARP will contribute to fuel ef- 
ficiency, among other advances. It is a 
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stead will largely build on existing capa- 
bilities of industry and university re- 
search facilities. CARP contains a num- 
ber of features designed to obtain suc- 
cess; they happen to be the elements 
David thinks are absent. They include: 

1) Enthusiastic industrial involve- 
ment. CARP has program agreement and 
financial commitment at the chief execu- 
tive level by the five American automo- 
bile manufacturers. 

2) University-industry linkages in ba- 
sic research. Through joint research 
projects and personnel exchanges CARP 
will incorporate linkages in disciplinary 
and interdisciplinary science that can 
have useful value in both the academic 
and the industrial laboratory. 

3) Long-term commitment. There is a 
presidential commitment, with a federal 
funding plan to extend over a decade. In- 
dustry commitment will be for 5 years 
and will presumably continue if CARP is 
successful. 

4) Expectations commensurate with 
program scope. There are no demands 
by federal funding agencies or industry 
executives for quick payoff results. 

5) Leadership and management. 
Many features of the industry-govern- 
ment agreement on CARP are designed 
to help ensure good management: for ex- 
ample, project review, annual oversight 
reviews, and so forth. 

CARP has been worked out jointly be- 
tween the five automakers and the gov- 
ernment, represented by the Secretary of 
Transportation and the Director, Office 
of Science and Technology Policy. It is 
not an effort of Washingtonians laying a 
plan developed within federal agencies 
on industry. Moreover, CARP is a dif- 
ferent concept from the goal-oriented au- 
tomotive technology efforts that were 
developed in the Nixon Administration. 

Both the generic research center activ- 
ity and CARP are designed to be sup- 
portive of the development of industrial 
technology by the private sector through 
provision of related basic research, and 
as such are, we believe, quite consistent 
with many of the objectives of industrial- 
ists such as David. 

PHILIP M. SMITH 
Office of Science and Technology Policy, 
Executive Office of the President, 
Washington, D.C. 20500 

The presumably official view of the 
"Carter Administration innovation ini- 
tiatives" in response to my 15 February 
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absence of effective actions recommend- 
ed by advisory groups during the Admin- 
istration's policy review of innovation. 

As indicated in the editorial, I have no 
objection to modest generic academic re- 
search programs seeded by the National 
Science Foundation (NSF). But the 
number of successful outcomes will be 
limited by, among other factors, the 
availability of creative academics orient- 
ed toward industrial purposes. As a gen- 
eral mechanism for federal support of in- 
dustry or academic research, generic re- 
search is not viable for reasons stated at 
the end of the editorial. 

CARP as a "basic research" program 
is reminiscent of the 1960's fashion for 
basic research as the inevitable producer 
of revolutionary technology. This idea 
has long been discredited. The list of 
CARP-related mechanisms and assur- 
ances listed in Smith's letter validates 
the unworkability of CARP. Such mech- 
anisms, while undoubtedly the result of 
good intentions and desire on the part of 
the federal bureaucracy, are likely to im- 
pede rather than facilitate quality re- 
search. Assurances of long-term support 
cannot obviate inevitable political de- 
mands. 

Smith says that CARP "is not an effort 
of Washingtonians laying a plan devel- 
oped within federal agencies on indus- 
try." The precursors to CARP are well 
known. These include Brock Adams' 
statements on television and his sub- 
sequent initiatives, a Cambridge, Massa- 
chusetts, conference on automotive 
technology, and several Washington 
meetings culminating in the presidential 
meeting with automotive executives re- 
ferred to in the Office of Science and 
Technology Policy's description of 10 
January 1980. From all this it is clear, I 
believe, that CARP did not originate 
spontaneously from industry. 

Most important, all of these proposed 
direct interventions by the federal gov- 
ernment are apparently to substitute for 
indirect financial incentives, particularly 
those pointed at innovative small busi- 
nesses and at increasing spontaneous co- 
operative activities between academia 
and industrial laboratories. The absence 
of such programs seems to indicate that 
those people of a strict economic mind 
have predominated over those represent- 
ing other values in the Administration. 
No amount of federally sponsored re- 
search will make up for this lack of will- 
ingness to encourage privately financed 
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tion and methodology of the research are 
left to the judgment of the researchers 
themselves, and proposals are subject to 
peer review. The government shares the 
cost of these efforts and so encourages 
the critical connection between scientific 
excellence and industrial purposes. 

EDWARD E. DAVID, JR. 
Exxon Research and Engineering 
Company, Florham Park, 
New Jersey 07932 

Fossils in Asphalt 

The Research News article "Work on 
U.S. oil sands heating up" (14 Mar., p. 
1191) does not address a little known 
but very important environmental prob- 
lem associated with surface deposits 
of asphalt. Many such sites, Rancho La 
Brea in Los Angeles being the best 
known, contain areas where prehistoric 
asphalt seeps have caught and preserved 
excellent samples of past biota. At Ran- 
cho La Brea the variety of remains in- 
clude a wide range of well-preserved late 
Pleistocene specimens: pollen, diatoms, 
seeds, leaves, wood, mollusks, ostra- 
cods, a tremendous variety of insects, 
and vertebrates from stickleback fishes 
to mammoths. Anthropological-archeo- 
logical specimens include a 9000-year- 
old human skeleton (1) and a variety of 
younger artifacts, those of bone and 
wood being especially important. This 
type of deposit yields an extremely 
complete biotic record unusually suited 
to detailed paleoecological studies. 

Other fossiliferous asphalt deposits 
are found in California, Texas, Peru, 
Trinidad, the Caucasus region of the 
Soviet Union, and Iran [those in the 
Zagros Mountains of southern Iran 
range in age from the Late Miocene 
to Recent (2)]. Of these, three are 
or will soon be adversely affected by 
commercial exploitation as petroleum 
resources: McKittrick in California, the 
Trinidad "lakes," and Talara in Peru. 

The hydrocarbon-saturated diatomite 
at McKittrick is partially overlain by late 
Pleistocene to Recent asphalt flows con- 
taining a rich assemblage of plants, in- 
vertebrates, and vertebrates. With the 
cooperation of the Getty Oil Company, 
an environmental impact report was pre- 
pared (3) which includes plans for the 
salvage and preservation of the portion 
of the deposit owned by Getty Oil. I do 
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not know whether similar action will be 
taken in areas owned by other com- 
panies. Relatively few specimens are 
known from the Trinidad deposits, but 
their potential is enormous. The Royal 
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Ontario Museum has collected thou- 
sands of specimens from Talara, which 
appear to be only a small fraction of 
what could be recovered. These de- 
posits have been mined for many years 
to provide road-building materials (the 
fossils serving as gravel), a practice that 
reportedly continues to this day (4). 

Many areas with surface deposits of 
asphalt have never been critically exam- 
ined to determine if they might have as- 
sociated fossil deposits. The excellent 
preservation of a wide variety of life 
characteristic of fossiliferous breas and 
their known geologic span of Late Mio- 
cene to Recent make them extremely im- 
portant paleontological resources. All 
such areas marked for development 
should be carefully checked or we might 
well lose unique and irreplaceable rec- 
ords of the past. 

WILLIAM A. AKERSTEN 

George C. Page Museum, 
Los Angeles, California 90036 
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Room Temperature 

While recently conducting some com- 
monly used assays for proteins and car- 
bohydrates, the portion of the protocol 
requiring the samples to "sit at room 
temperature" for a designated time 
raised an interesting thought. 

In light of President Carter's recent 
extension of the Emergency Building 
Temperature Restrictions Plan, I would 
like to suggest the following. "Room 
temperature" should no longer be as- 
sumed to be approximately 21?C, but to 
fall into three major categories: (i) 
spring-fall room temperature (March- 
May, September-November), 21?C: (ii) 
summer room temperature (June-Au- 
gust), 25.6?C; and (iii) winter room tem- 
perature (December-February), 18.3?C, 
except during unoccupied periods, when 
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Molecular Biology 
Enzymes For Synthesis 

0881 RNA LIGASE (T4inf. E. coli) 
RNase and DNase FREE 
Applications of this product to DNA synthesis and modifica- 
tions are featured in P-L Analects 7 (2) April 1979. Minimum 
1000 units/mg protein. 
40 lg .....$90.00* 200 g ......$390.00* 

0880 RNA LIGASE (T4 inf. E. coli) 
For synthesis of oligonucleotide with specified 3' terminus 
and other applications, see P-L Analects 6 (2) April 1978. 
New Lower Price ........150 units ............. $60.00* 

0872 DNA LIGASE (NAD, E. coli) 
A lysogenic system 
New technology permits 90% lower price. 
New Lower Price ........2500 units ............ $50.00* 

0916 RNA POLYMERASE (E. coli) 
This new product with a specific activity >800 units/mg is 
nuclease free. 
New Low Price .......... 80 units .............$ 60.00* 

400 units .............$240.00* 
0870 DNA LIGASE (T4 inf. E. coli) 

New process yields quality product at reduced price. 
25 Weiss units (500 P-L units) ................... $55.00* 
*Insulated container and refrigerant charge $10.00. 

Call or write for complete information. 

? biochemistry 

PLbiochemicals,inc. 
1K37 NNEST McKINLEY AVENUE. MILWAUKEE, \NIS. 53205 

) Call 414/347-7442 TWX 910-262-1111 

Circle No. 253 on Readers' Service Card 
Circle No. 255 on Readers' Service Card 

DISSPLA GRAPHICS SOFTWARE 
3-Way Relief From High-Tech Headaches. 

Integrated Software Systems 
Corporation 

4186 Sorrento Valley Boulevard 
San Diego, CA 92121 (714) 452-0170 

ISSCO Deutschland GmbH 
Dietzstrasse 16 

D-5400 Koblenz, West Germany 
49-261-407989 Telex: 862891 

LEADING THE WORLD 
IN MACHINE AND 
DEVICE INDEPENDENT 
GRAPHICS SOFTWARE 
FOR OVER A DECADE. 970-980 L~~~~~~17-18 Finding the Answers... Documenting the Results... Selling the Solution. 

ISSCO'S DISSPLA? graphics 
software helps turn theoretical 
questions into answers. An 
integrated FORTRAN library 
called by the user's program, 
DISSPLA is capable of virtually 
any type of data display. You tell 
DISSPLA what you want and it 
takes care of the details. Unlike 
interpretive software systems, 
DISSPLA lets you use the full 
power of FORTRAN, COBOL, 
ALGOL and PUI. The typical plot 
requires less than 10 instructions. 
Programs never terminate 
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because of error. So documenting 
the results is easier. DISSPLA 
works on most large scale 
computers and selected 
superminis, and it drives any 
plotting device that draws a 
straight line. So you can 
experiment with extensive 
graphic formats, from simple to 
complex. When you're really in a 
hurry, or you want to get your 
non-programmers involved, now 
there's ISSCO'S TELL-A-GRAF? 
"plain English" software. 

Circle No. 190 on Readers' Service Card 553 



GADFLIES 1AVERICKS 

The story goes that Henry Ford 
once hired an efficiency expert to 
evaluate his company. 

After a few weeks, the expert 
made his report. It was highly favor- 
able except for one thing. 

"It's that man down the hall' 
said the expert. "Every time I go by his 
office he's just sitting there with his 
feet on his desk. He's wasting your 
money." 

"That man,' replied Mr. Ford,"once had an idea that saved us millions of 
dollars. At the time, I believe his feet were planted right where they are now." 

At IBM, we have 46 people like that, and we don't worry about where they 
put their feet either. They are the IBM Fellows. 

They earned the title by having ideas that made a difference. Their job is to 
have more ideas like that, but under a very special condition. 

It's called freedom. 
Freedom from deadlines. Freedom from committees. Freedom from the 

usual limits of corporate approval. 
For a term of at least 5 years, an IBM Fellow is free to pursue any advanced 

project of value to IBM, even if chances for success may seem remote. 
As a result, some of the great innovations of our time have come from 

IBM Fellows. 
We may not always understand what they're doing, much less how they do 

it. But we do know this: 
The best way to inspire an IBM Fellow is to get out of the way. - 
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Beef Production and Consumption 
Meat production and consumption in the United States seem to be reach- 

ing a major watershed. Increased prices for beefsteaks and roasts are meet- 
ing consumer resistance, and shoppers are turning instead toward ham- 
burger, poultry, and pork. Operators of cattle feedlots say they are losing 
money. Their costs have risen faster than their proceeds. Factors that have 
increased in cost include transportation (some animals are trucked a long 
distance) and interest. 

When cattle are prepared for market on feedlots, they consume large 
quantities of grain. In the conversion of grain to meat, ruminants are com- 
paratively inefficient; as much as 8 kilograms of food is required to make 1 
kilogram of meat. By contrast, the ratio for poultry and swine is about 2.5 to 
1. In future, the price of grains is likely to rise, reflecting higher energy costs 
for production. Diversion of some grain to produce gasohol is likely. At the 
same time demand for grain for export will also increase, bringing further 
pressure on its price. 

Most cattle are now fattened at large feedlots, some of which handle tens 
of thousands of animals. Until recently, the major trend in cattle husbandry 
was toward larger installations, but current economic factors have been 
forcing a reassessment. The present practice minimizes one of the most 
valuable potentials of ruminants-their ability to use forage as food. Rumi- 
nants have four stomachs, the first of which is the rumen. After food is 
ingested it spends considerable time in the rumen, where it is worked over 
by a complex and interacting microbial flora. Cellulose is broken down to 
glucose and subsequently converted to other products including acetic acid, 
propionic acid, butyric acid, and to methane, which escapes. In the presence 
of nitrogen, part of the glucose is converted into microbial protein, which is 
subsequently digested and absorbed by the animal. 

When the principal diet of ruminants is grain, some of its food value is 
destroyed by microbial activity in the rumen. Thus from the standpoint of 
overall food supply it is desirable to emphasize the role of forage in the 
production of beef. Instead of decreasing the supply of food by con- 
sumption of grain, ruminants can increase food availability by convert- 
ing roughage to protein. Moreover, much forage is available on land, such 
as hillsides, that is not suitable for tillage. In addition, agricultural practice 
may evolve in ways that make more forage available. Current cropping on 
some lands leads to excessive soil erosion. Such losses could be minimized 
if crop rotation including forage crops were employed. 

A major difference between grain-fed and forage-fed cattle is fat content. 
Animals from feedlots often have five times more fat on their carcasses than 
do grass-fed cattle. In preparing cuts of prime beef from animals nurtured on 
grain, large quantities of fat are trimmed away, and even so the remaining 
meat is laden with fat. Forage-fed animals have much less waste and a high- 
er protein content. In spite of warnings about the role of saturated fats in 
cardiovascular problems, consumers generally prefer steaks with a high fat 
content. But under the influences of price and medical warnings, prefer- 
ences seem to be changing. Consumers are willing to pay higher prices for 
lean hamburger than for that containing much fat. 

Current economic pressures are giving added urgency to research de- 
signed to lessen costs of beef production. Programs for increasing the effi- 
ciency of livestock in food conversion are particularly active. Some breed- 
ers maintain that gains can be obtained through crosses of breeds. Part of 
the effort is being devoted to animals designed for forage-feeding. Another 
object for investigation is the rumen. Better control of the nature of the flora 
of this organ could result in substantial improvements in the efficiency of 
growth. For several years a selective antibiotic, Monensin, has been avail- 
able which tends to favor organisms that produce propionic acid rather than 
acetic acid and methane. Investigations aimed at achieving even better con- 
trol and efficiency are in progress.-PHILIP H. ABELSON 
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cut best. 

Costs - manufacturing costs. 
Western Electric has many 

lasers at work. 
And all are focused on one 

objective: helping the Bell System 
bring you the best possible 
telecommunications service at the 
lowest possible cost. 

Lighting the way 
Western Electric gave the 

laser its first application in industry. 
In 1965, scientists at our Engineer- 
ing Research Center designed a 
laser operation that vaporized holes 
through the diamonds used as dies 
for drawing copper wire. It turned 
a five-day drilling job into a 90-second 
flash. 

It may sound simple, but it 
wasn't. There's much more to work- 
ing a laser than "ready... aim... fire". 
Years of exhaustive research pre- 
ceded that first laser-drilled diamond. 

Every kind of laser reacts 
differently with different materials. 
A material that's transparent to 
natural light may be opaque to laser 
light, and vice versa. A laser that 
burs through one substance may 
have absolutely no effect on another. 

Making any laser an industrial 
tool requires a host of experiments 
to determine not only which laser 
is best for the job, but how best to 
adapt it to the production process. 

Spectrum of questions 

Complex questions of physics, 
chemistry, metallurgy, electronics 
and mechanical engineering must 
be answered and coordinated. 

That's why there's a full-time 
laser studies group at our Engineer- 
ing Research Center. It's the reason 
that Western Electric now uses 
lasers not only in drilling, but also 
in many other operations. v 

And these lasers are paying off- 
with better products manufactured 
for the Bell System at lower costs. 

Light of the future 
II II II 

Even with these uses, Western 
Electric has only begun to tap the 
laser's potential for telecommuni- 
cations. 

More applications are on the 
way. And they will bring more sav- 
ings, more and better products made 
with laser technology. 

Using lasers to cut costs is just 
one innovation from the Engineering 
Research Center. The Center's 
research in manufacturing tech- 
niques is an important part of 
Western Electric's total commit- 
ment to using the latest and the best 
in technology to keep the cost of 

your phone service down. 
Keepingyour communications 

,~ system the best in the world. 

Western Electric 
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