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Flying at 50 meters per second. low- 
flying aircraft are equipped with recent- 
ly developed analytical sensors which 
make possible an accurate and rapid 
estimate of crop growth. health, and 
ultimate yield over large areas. Calcu- 
lations are based on the measurement 
of carbon dioxide and vertical wind 
speed at 10 to 30 meters above the 
growing crop. See page 733. [Research 
Program Service, Research Branch, 
Agriculture Canada, Ottawa, Ontario. 
Canada] 
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-- 
The Online 
Information 
Service that 
thinks like a 
chemist.. . 
So you can, too! 7 w 

7 

Chemists think in structures, and that's just 
how CAS ONLINE searches and displays 
the information on over 5 million chemical 
substances stored in its files. 
You Search for Structures. Because su , 
stances which share structural features 
frequently share properties of interest 
as we1 1. 7 1 You Search by Structures. Just describe the 
structural features you want -and search. L 

You Gel Stluctures Back. Easy-toevaluate 
structure diagrams can be printed online at 
your terminal or offline by CAS and mailed 
to you. Send for your free brochure, "The 
Structure is Your Key," by writing CAS 
ONLINE - OAS, P.O. Box 3012, Columbus, 
Ohio 43210. 

CAS ONLINE" 
The Chemical Substance 

Search and Display System From 
Chemical Abstracts Service 

A division of the American Chemical Society. 
1981 by the American Chemical Society 

14 MAY lYW 
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Who uses the Burrefl tlnuous mot~on, assuring 
Wrist-Action Shaker? 
The Burrell Shaker IS working 
accurately in hundreds of ~ndustrial 

operatrons . every time and clin~cal laboratories; government 
research departments, universities, Flexible and versatile. colleges and techntcal schools. For 

Flex~b~lity and versat~l~ty are what 
BURRELL CORPORATION 
SCIENTIFIC INSTRUMENTS 

make the Burrell Wrist-AC~IO~ Shaker AND LABORATORY SUPPLIES 
2223 FIFTH AVENUE, PITTSBURGH. PA 15219 
Telephone 4321471-2527 

Circb No. 238 on Readers' Sefv~ce Card 

ALL THE FEATURES O F  THE BURRELL WRIST-ACTION SHAKER ADD U P  T O  THE MOST VERSATILE SHAKER AVAILABLE. 



System 2600 from Gilford recalls 
data in a fraction of a second. 

It's like putting hours in the bank- 
hours you've invested in sample 
preparation. System 2600 stores all 
of the data it measures, automati- 
cally. And now the timesaving 
really pays off - with interest. 

From the original data that it 
collects, System 2600 will allow 
you to manipulate your data over 
and over again and output it in 
the format of your choice. You 
can extract additional information 
from your original data through 
peak identification, peak integra- 
tion, multiple order derivative 
calculation, scale expansion or 
reduction, and more. Time savings 
are gained in both data collec- 
tion AND calculation of results. 

The RS232 port allows for 
interface to a format printer, video 
terminal, desktop calculator, or 
computer for further data man- 
ipulation, permanent data stor- 
age, or external control of the 
System 2600 functions. 

Wavelength scanning, 
kinetics, DNA thermal denatura- 
tion, column monitoring, gel scan- 
ning, reflectance measurements, 
batch sample processing - the 
versatile System 2600 has the 
answer to all of the spectropho 
tometric techniques that you will 
ever need - at a surprisingly 
affordable price. 

More good news for current 
users of Gilford Spectropho 

tometers. Older Gilford systems 
can be updated to a System 2600. 
You get all of the benefits of 
technologocial innovation with 
the best of Gilford tradition. 

There's a lot more you ought 
to know about Gilford's System 
2600. To get all of the facts, call 
or write: Gilford Instrument 
Laboratories, 132 Artino Street, 
Oberlin, OH 44074, 8001321-3881; in 
Ohio 21617741041. 

A Subsidiary of Corning Glass Works 
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arate tubes. 

And the first seven are exclusive with ISCO. 
Long lamp life means low 
operating costs. 
In a year-long test of ten ISCO 
variable wavelength detectors, 
8 of the deuterium lamps 
still met advertised noise and 
drift specs after more than 6500 
running hours and 850 "cold" 
starts. ISCO's ~a ten ted  
electronic and optical design 
extended the life of these 500 
hour rated lamps over 13 
times! Furthermore, the 
pre-warmed V4 is ready to go a 
half hour after you turn it 
on-no more overnight 
warm-up. Together these 
exclusive ISCO features can 
give you 30 to 50 times more 
chromatograms per lamp than 
conventional variable 
detectors. 

Super operating convenience. 
An ISCO v4 has the optical sys- 
tem, amplifier, and recorder in 
one cabinet instead of three. 
The flow cell cassette quickly 
slips out for optical and plumb- 
ing inspection. Front panel 
controls select the deuterium or 
tungsten/krypton lamp-never 
any manual lamp changing 
when going from UV to VIS. 
The Peak Separator sorts your 

fractions for you. And a half 
hour warm-up means that v4 i s  
ready to go when you are. 

Only $3495. 
The v4 lets you use the 
wavelength you want for the 
same price as a fixed, short 
wavelength detector from 
someon~else. If you add the 
Peak Separator and recorder, 
the V4 price is still only 
$4295-about the same as 
you'd pay for a competing 
variable detector with no better 
specifications, no Peak 
Separator, short lamp life, and 
few of the v4's other features. 
And you'd s t i l l  have to buy a 
recorder. Write or phone 
toll-free today for more 
information. 
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The beauty of convenience 
Everything irt view, 
everything within reach. 
The ICM 405 is the ergonometric in- 
verted microscope: the most com- 
fortable, convenient instrument 
available anywhere. The image 
appears upright and non-reversed; 
the specimen is in direct view of the 
seated operator; and manipulation 
is easily done with your forearms 
resting comfortably on the table. 
Add fluorescence without comoromis- 

35mm and 4x5" cameras The areat name in o~t ics 
are fully integrated. 
At the flip of a lever you can switch 
from 35mm photography to 4x51' 
It has electronic shutter and auto- 
matic exposure control. Camera 
focusing is done through the bin- 
ocular tube. The photographic 
light path is close to the base of 
the instrument for utmost stability, 
to insure crisp photos every time. 

ing compactness or convenience. Quality sewice-Expert dealers. For literature circle reader sewice number 192 
For demonstration circle reader sewice number 193 

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



shoyt and h t .  
Now you can measure calmodulin levels accurately without taking a leave of absence to 
prepare the necessary antibody. In this new kit we provide a highly specific, affinity- 
purified antibody - together with all the other matched and tested reagents you'll need 
for running 100 issay tubes. 

Calmodulin ClZ5Il RIA Kit 
Includes all reagents f;r the 'amtitation of 
calmodulin in extracts derived from biolog- 
ical samples. A protocol for preparing the 
sample is provided in the instruction manual. 
Prior to shipment a standard curve is generated 
for each lot of kits in a complete RIA procedure 
The curve is included with your kit. Send for 
complete technical information by circling 
this inquiry number. 
Circle No. 295 on Readers' Service Card u 
Other pretested RIA Kits from NEN 
Please use the inquiry number below to request information on these kits. 
,&Endorphin [*51] RIA Kit 
P-Lipotropin [*51] RIA Kit 
6-Keto-Prostaglandin F, [3H] RIA Kit 
Thromboxane B, [3H] RIA Kit 
Promegestone [3H] RIA Pak 
C~rcle No. 296 on Readers' Serv~ce Card 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-225.1572, Telex: 94-0996 
Mass and Intemat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 

@ New England Nuclear" 
a Du Pont company 
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Yes, you read it right! Over 1 
megabyte of user available RAM 
for your 9845! The lnfotek AM 458 
memory consists of two circuit 
boards, each containing 524K 
bytes of memory. The boards 
are form, fit and function inter- 
changeable with the 131 K byte 
boards designed for your 
machine. The installation can be 
made in minutes and does not 
involve any modification of your 
HP 9845. 

INFOTEK SYSTEMS 
1400 North Baxter Street 
Anaheim, CA 92806 
(71 4) 956-9300 Telex: 182283 

European users contact: 
l N FAX 
Computer Products GmbH 
Neustrasse 9, 6231 SchwalbachlTs. 
West Germany, 
06196-86067, Telex: 418310 insy d 

A Product of Hewlett-Packard 

Just imagine what you can 
do with a diskette of data IN 
RAM. Data-base routines, sorts 
and searches can run many 
times faster. No need to buy a 
second disk drive just to make 
backup disks-copy from 
memory and do it much faster. 
And how about those real-time 
instrumentation applications 
where data is generated faster 
than you can dump to disk. 

Now for the best part, the price: 

524K byte board. 

Availability is now! 
For a demonstr: our 

machine, call collect nia, 
(714) 956-9300. 

Nationwide call roll Tree, 
1 (800) 854-3469. 
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THE FIRST PRINCETON-LIPOSOME CONFERENCE * 

LIPOSOMES IN CELL BIOLOGY 
HONORING A.D. BANGHAM, F.R.S. 

SEPTEMBER 2 2 - 2 4 , 1 9 8 2  SCANTICON CONFERENCE CENTER 
PRINCETON, NEW JERSEY 

CO-CHAIRMEN: M.J. OSTRO (Liposome Co.); R.E. PAGAN0 (Carnegie Institution); 
M.S. STEINBERG (Princeton University) 

SYMPOSIA AND SPEAKERS 

SYMPOSIUM I: PHYSICAL CHEMISTRY 
OF LIPOSOMES 
Dr. Donald Small (Boston University) 
Dr. Pieter Cullis (University of British Columbia) 
Dr. Thomas E. Thompson (University of Virginia) 
Dr Adrian Panegian (National Institutes of Health) 

SYMPOSIUM 11: INSERTION OF PROTEINS 
flOlO LIPOSOME mMBRANES 
Dr. Efraim Racker (Cornell University) 
Dr. David Dearner (University of California at Davis) 
Dr. Jack Strominger (Harvard) 
Dr. Jacqueline Reynolds (Duke University) 

SYMPOSIUM 111: TRANSFER OF LIPIDS AND 
SOLUTES TO CELLS VIA LIPOSOMES 
Dr. Richard E. Pagano (Carnegie Institution) 
Dr. John N. Weinstein (National Institues of Health) 
Dr. Gerald Weissman (New York University) 
Dr. Rudolph L. Juliano (University of Texas Health 

Science Center at Houston) 

SYMPOSIUM IV: TRANSFER OF 
MACROMOLECULES INTO CELLS VIA 
LIPOSOMES 
Dr. Demetrios Papahadjopoulos (University of Calif, at S.F.) 
Dr. Marc J .  Ostro (Liposome Company) 
Dr. George Poste (Smith, Kline & French) 
Dr. Ari Helenius (Yale University) 

SYMPosrnM V: USE OF LIPOSOMES IN IMMUNOLOGICAL STUDIES 
Dr. Carl Alving (Walter Reed Army Institute of Research) 
Dr. Hans Muller-Eberhard (Scripps Clinic & Research Foundation) 
Dr. Harden McConnell (Stanford University) 

CONFERENCE SUMMARY: 
Dr. Malcolm S. Steinberg (Princeton University) 

Scientists interested in presenting poster papers should submit a brief (250 words or less) Abstract with 
their application. 

' CO-SPONSORED BY PRINCETON UNIVERSITY AND THE LIPOSOME COMPANY 

1111111111111111-11111-11-1-11--11----1111-----1--------11-1--11------1-----------------, 

Reghtratlon: $550 (Non-profit Institutions); $950 (all others) - Includes room & board, banquet and 
conference fees. Attendance will be limited-please include a brief description of your research interests with 
application form. 

Name - 

Dept 

Organization 

Street -- 

City - - S t a t e / C o u n t r y -  Zip 

Telephone ( )- 

Retam to: First Pdnceton-Ltpowme CollTeronce, CI 5248, Pdncoton, N.J. 08540 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

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

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

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

Get your money at any time. 

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

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

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

Changing employers? Take SRAs with you. 

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

Full information. 

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

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

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 
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I Teachers Insurance and 
I Annuity Association of 
) Amer~ca-College Retirement 

Equities Fund 
1 730 Third Avenue I NewYork, N.Y. 10017 
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t tal Retirement Annuities, the I 
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I late iunds for additional re:irement income and the option for cash 
I withdrawal. 
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Catecholamines and Metabolites 
or other neurochemically significant compounds 

WITHIN WITHOUT 
Brain Tissue Derivatives 

Adrenal Tissue Radioisotopes 
Body Fluids Fluorescence 

Dosage Forms Gas Chromatography 
Plant Matter Mass Spectrometry 
Insect Tissue A Rich Uncle 

BAS Analyzers based on liquid chromatography/electro- 
chemistry (LCEC) hove replaced radiochemical and fluorescence 
procedures in all of the above areas. Detailed procedures, 
sample preparation materials, and support from our own 
analytical laboratory compliment each complete instrument 
package. These systems are capable of monitoring many 
phenolic natural products and drugs. All of the catecholamine 
metabolites and many tryptophan metabolites can be 
determined. In addition, the activity of many neurologically 
important enzymes can be measured. Let us know your specific 
requirements. 
DON'T CIRCLE THE BINGO CARD! Call orwrite today fora detailed 
reply! BRAIN CATECHOLAMINES 

DOPAMINE * NOREPINEPHRINE EPINEPHRINE *VMA HVA DOPAC *MHPG *M NM 3-MT 5-HT 5-HIAA TH DDH 
COMT NMT MORPHINE PHENOTHIAZINES TRICYCLIC ANTIDEPRESSANTS GLUTATHIONE GABA , [bw) bioanolytical tyrtemt 1205 Kent Ave* West Lafayette IN 47906 USA e(317) 463-2505 

JAPAN: Tokai Irika SWITZERLAND: Paul Bucher ITALY: Analytical Control 
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1 have declined from 52 percent in 1979 to 

in the 

FY 1983 
Budget: 
Impact and 
Challenge 

7th Annual 
AAAS Colloquium on 
R&D Policy 

23-24 June 1982 

The Shoreham Hotel 
Washington, D.C. 

Issues include: 
R&D policy and the FY 1983 
budget the climate for in- 
dustrial R&D R&D pro- 
grams of key federal agencies 

impacts on the scienti$c 
and engineering communities 

Participants include 
leaders from: 
OMB, OSTP, and federal 
agencies Congress indus- 
try the scienti&c and engi- 
neering communities 

In addition: 

Research and Development, 
AAAS Report VII, by Willis H .  
Shapley, Albert H .  Teich,  and 
Jill P .  Weinberg, will be provided 
in advance to Colloquium regis- 
trants. The  Report covers R&D 
in the federal budget for FY 1983 
and other topics on R&D and  
public policy. Registrants will 
also receive the published Pro- 
ceedings of the conference. 

For further details,  write: 
R&D Colloquium 
M A S  Of ice  of Public Sector 

Programs 
1776 Massachusetts Ave . ,  N W 
Washington, D.C. 20036 

27 percent in 1983. To  continue deliber- 
ating whether the biomedical research 
community should devote $45 million to 
the self-resolving "problem" of animal 
use (as legislation currently under con- 
gressional consideration would do) is to 
fiddle while Rome burns. 

DOUGLAS M. BOWDEN 
Department of Psychiatry and 
Behavioral Sciences, 
School of Medicine, University of 
Washington, Seattle 98195 
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Cost of New Journals 

I write to seek discussion of a growing 
problem for our university and institu- 
tional libraries. Many of these libraries, 
caught between increasingly restrictive 
budgets and an uncontrolled growth of 
primary literature sources, are turning to 
both conventional and user-oriented 
fund-raising campaigns. This tactic may 
only exacerbate the problem. 

The new sources are largely propri- 
etary, for-profit ventures that depend 
upon the free, goodwill services of the 
very universities that must pay inflated 
rates for the final product, a journal or 
symposium. Journals are a particular 
concern because subscription implies a 
long-term investment. All of these jour- 
nals carry heavy page charges for the 
authors as  well. 

Printers ("publishers" is hardly accu- 
rate in these cases) exploit universities 
for editors, charge for publication costs, 
and distribute thin volumes at  exceeding- 
ly high cost to  university and institution- 
al libraries. Hard-pressed libraries in 
turn are soliciting students, alumni, and 
faculty for funds to  maintain and expand 
the market for these profitable ventures. 
The scholarly community should seek to 
limit the growth and profitability of these 
ventures. 

In some cases new journals truly fill a 
much-needed gap. Editors of both repu- 
table society-based and university press 
journals must compete for manuscripts 
with the new journals. The more rigor- 
ous journals, proprietary or not, impose 
high standards that lead to accompany- 
ing delays for revision. When challenged 
by the 4-months-to-publication cycle of 
quickie, nearly unrefereed proprietary 

journals, editorial boards may compro- 
mise standards to attract sufficient 
manuscripts. A general dilution of quali- 
ty in published research is certain. As 
scholars and scientists, we must protect 
the integrity of our disciplines and our 
libraries. I propose the following. 

1) Universities and other scholarly in- 
stitutions should imvose a nominal fee 
for the services of editors and associate 
editors of proprietary journals. After all, 
the time and services of these persons is 
already paid by the institutions. The con- 
cept of public service is stretched when 
those services provide a healthy margin 
of profitability to  a private company. 
These fees would be accumulated into a 
fund to support library acquisitions. This 
procedure would restrict the prospect of 
profitability to  the printers and assist 
libraries in keeping up with the new 
journal flood. I suggest $2000 to $5000 
per year for primary editors and $1000 
per year for associate editors and board 
members. Society, university, and not- 
for-profit publishers would be exempt 
from a fee. Those printers who currently 
pay honoraria for editorial services could 
shift the payment from the editor to the 
institution. 

2) Committees of evaluators could 
simply discount publications in propri- 
etary journals in much the same way 
popular publications are discounted in 
scholarly evaluations. This would be in 
lieu of actually reading and evaluating 
the publications of candidates for ap- 
pointment or promotion, which seems 
distasteful and has led to counting papers 
rather than evaluating them. 

3) Some scholars refuse to referee 
manuscripts for proprietary journals be- 
cause they see a conflict between the 
free dissemination of knowledge and the 
economics of proprietary publication. 
More scholars could consider taking this 
position as a means of both pressuring 
journal publishers to  reduce the cost of 
journals to libraries and inhibiting the 
start-up of unnecessary new journals. 

4) Journals of major circulation, like 
Science and Nature, could encourage 
publication of reviews of new journals a 
year or two after they are founded. The 
reviews would focus on the quality of the 
published papers and include an evalua- 
tion of the need for the new journal. 

JAMES E. HEATH 
Department of Physiology and 
Biophysics, University of Illinois 
at Urbana-Champaign, Urbana 61801 

Erratum: Arthur Schawlow should have been 
identified as a Nobel laureate in phlsics, not chemis- 
try, in Eliot Marshall's article Gould advances 
inventor's claim on the laser" (News and Comment, 
23 Apr., p. 392). 
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"Remember the story about the Princess on the Pea? 
Well, the SLM 8000m Spectrofluorometer is even more 

sensitive!' 

0 

And, depending on the nature 
of your study, 'equally im- 

makes it possible to measure portant. 
fluorescence that cannot be With microprocessor-based 
measured with other spectro- electronics, you get spectral 

data processing as an integral 
And that, dear reader, is no part of the SLM 8000. 

Built right in the SLM 8000 
are data processing features 
that are normally available 

spectrum of picomolar fluore- only with outboard data proc- 
scein at 4 nm resolution on both excitation and --ing options: direct readout of polarization or aniso- 
emission monochromators,That's a true measurement. trqpy, autdmatic background W ~ C C ,  real-time excitation 
Not just an extrapolation. and emission correction, difference spectra, and de- 

Stray light rejection of the SLM 8000 single grating rivative spectra. And custom SLM software can be 
monochromator equals that of most competitive double ordered for specific applications, 
monochromators. And the stray hght rejection of 101° For the complete story a b u t  the SLM 8000 contact 
to 1012 per nanometer in the SLM 8000 double-grating SLM Instruments, Inc. Members of our staff will 
unit is unmatched by competitive instruments at any be happy to answer aoy of your questions. Write 
price. That makes measurements in htghly scattering. SLM Instruments, Inc., 810 West Anthony Drive, 
samples like whole cells as simple as pea soup. Urbana, IL 61801, U.S.A. or c d  (800) 637-7689 $011- 

That's Chapter 1 of the story.. . now here's a bit about free. TELEX 20-6079. 

Partners in progress. 

Rezfi~rmmce ts the d@immce. 
CbebNQ.262onRsaderds.rvbsCard 



NlKON PRESENTS 
THE UNDERGRADUATE MICROSCOPE 
WITH GRADUATE CREDENTIALS. 
Photomicroeraoh of Polvsrohonra urceolata and Ulorhrrx Nucca. Nikon 40x obiective with Hoffman Modulation Contrast 

I 
INSTRUMENTATION 
Nikon SC microscope. 
SIGNIFICANCE 
 ikon has desi ned a dura- ! ble, economica Iv priced 
microscope that provides 
image quality superior to 
com~etitivelv pr~ced instru- , . 
menis. 
SPECIFICS 
Nikon moves to the head of 
the class with optics that pro- 
vide clear and vivid images. 
They're easy to interpret,. 
even for a beginner. A spe- 
cial optical element, built into 
the sturdy stand, achieves an 
amazingly flat viewing field. 
Contrast and resolution found 
only in more ex ensive instru- 
ments are an a c f  ded bonus, as 
i s  the tamper proof design. 
Components may be re- 
moved on1 with a special 
tool. Long i f e  of the high 
intensity, continuously adjust- 
able illumination system 
is  prolonged by a switch that 
turns it on only at the lowest 
light level. 

The precision focusing 
mechanism can be adjusted 
from either side and is made 
to withstand daily use with- 
out maintenance. Hoffman 
Modulation Contrast and 
darkfield accessories are 
available to extend versatilit 
The instrument is U.L ~istedY. 
and backed by a five year full 
warranty. 

Extend your vision with the 
SC microscope. Write: Nikon 
Visions, Nikon Incorporated, 
Instrument Division, 623 
Stewart Avenue, Garden City, 
N.Y. 11530 (516) 222-0200. 

~xtend in~~an 's  Vision 
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reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
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Scientific Instrumentation 
Prior to 1965, owing to generous support, university research laboratories 

were well equipped. But with the growing pressure on available funds that 
began at that time, a pattern of postponing equipment purchases emerged. 
By 1970, a problem was widely recognized: university scientists were 
working with obsolescent equipment. 

A National Research Council report commissioned by the National 
Science Board in the early 1970's gave the cost of updating the laboratories 
as $200 million at that time. With the inflation of the ensuing decade, 
compounded by the growing complexity and sophistication of instrumenta- 
tion, that figure has grown to a conservatively estimated $1 billion. 

At a recent meeting of an ad hoc Working Group on Scientific Instrumen- 
tation convened by the National Research Council, one participant ob- 
served: "The problem of instrumentation in our research universities has 
implications for the whole country. . . . [Wle are educating a generation of 
scientists who, when they leave the university, suffer the disadvantages that 
many people from less developed countries feel when they come to work in 
a technologically advanced country. This hurts us in a broad range of our 
activities, both in the defense establishment and in our industrial establish- 
ment." He went on to point out that existing scientific and engineering 
manpower in the universities has outstripped the dollars available for 
equipment. 

But it would not be realistic to try to solve the problem solely by a large 
infusion of federal funds. The Working Group therefore turned its attention 
to ways of promoting more effective use of existing resources. A number of 
leaders of corporate research laboratories participating in the group outlined 
their procedures for ensuring a balance between manpower and capital 
expenditures. This stimulated a reassessment by academic participants of 
institutional arrangements that promote similar rational planning in the 
academic environment, such as organizing experimental scientists in closely 
allied areas into research groups with block funding. 

The Working Group recommended that several tutorial workshops be 
organized on a regional level under the auspices of the National Research 
Council. These workshops would have two objectives: (i) to achieve a more 
balanced emphasis on provision of modern research instrumentation by 
revising the policies, mechanisms, and procedures of research support, 
management, and financing, and (ii) to reduce the current deficit of modern 
research equipment. Efforts in this direction will be more productive if the 
research-producing system shows determination to use its resources more 
effectively. The work of the Interagency Task Force on Instrumentation led 
by the National Science Foundation, highlighted by the $30-million initia- 
tive from the Department of Defense, was enthusiastically supported. 
Nevertheless, whatever improvements are accomplished in the manage- 
ment of research, there will still be a substantial backlog of need that can 
only be addressed by the federal government. 

The overall purpose of the workshops, then, would be to inform the 
university community (researchers, administrators, and trustees) of new 
approaches to providing and using instrumentation. An exchange of practi- 
cal experience would be sought, with the hope that the universities could 
respond to the problem with new initiatives and practices. The regional 
workshops would form the basis for preparing a policy statement and a call 
to action that could provide some stability for a decade or longer. 

Our country's scientific enterprise is a unique combination of individuals 
from universities, industrial research laboratories, and government research 
laboratories. The meeting adjourned with a clear sense that discussions 
among these three elements of the U.S. scientific enterprise could work to 
the mutual benefit of all three sectors in the solution of this fundamental 
problem in experimental s c i e n c e . - W r ~ ~ r ~ ~  A. FOWLER and DONALD C. 
SHAPERO, Ofice of Physical Sciences, National Research Council, Wash- 
ington, D.C. 20418 



A new generation of microscopes with 
advanced optical engineering and ergonometric design: 

Olympus BH-2 System Series. 

lnvlting your examination. 
Contact the Olympus Authorized 

Dealer listed in your Yellow Pages, 
or Precision Instrument Division, 
Olympus Corporation of America, 
4 Nevada Drive, New Hyde Park, 
NY 11042. 
In Canada, W Carsen Co., Ltd., Ontario 

hand positioning. 
Improved Koehler illumination 

is developed for ultra-low magnifi- 
cations ( lx  to 4x); and standard 
magnifications (2x to 100x). 

Add precision L.E.D. brightness 
controls and a host of accessories 
(phase contrast, Nomarski interfer- 
ence contrast, Hoffman modulation 
contrast, reflected and transmitted 
light fluorescence, polarized light 
and more) and you have today's 
st?+a-of-the-ar t development 
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This could well be a most significant 
contribution to the science of micros- 
copy and photomicrography. 

The Olympus BH-2. 
Fulfillment of operational, illumi- 

nation and brightness control goals. 
Unsurpassed totally new LB optics 

provide vastly superior image quality. 
New operational superiority 

improves viewing comfort and offers 
a natural eyepoint position. 

Low position focusing and stage 
knobs provide n?t~r?I  The Science Cnipany 




