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I- fully quality-controlled cocktails, shipping depots And major cost Wnv are the 
solubilizers and counting vials, reduction programs have been 

world's most Today, the same supplies we designed to meet the individual 
used in our own state-of-the-art requirements of research facilities 

advanced instrument R&D programs are both small and large 
available to LS researchers So contact your local 

LS instruments nationwidether or not you own Beckman representative now and 
And ask about our special nuclear 

tested with a Beckman Instrument you'll supplies introductory programs. 
benefit from optimized counting Or contact Scientific 

tnese nuclear 
efficiencies, superior reliability, Instruments Division Beckman and the convenience of one expert Instruments, Inc P 0 Box supplies? 
source for all your nuclear needs. C-19600 Irvine CA 92713. 

Right now, orders of Innovation you can count on. 
The Beckman total nuclear premixed cocktails, cocktail in- 

supply capability evolved along gredients, and counting vials are 
with our LS counting instruments available with 24-hour response 
to give us a constant source of times from a national network of B E C K IVI A N 
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There s more to the contents of this combi vial than j'ts a ''' ',, .radioactive chemical In fact the extra ingredient is probably more. 

.ortant namely a tradition of consistent quality 23 years in the making. On this you can base your expectation of a superior product 

Quality in radioactive chemicals is being re defined .upwards all the time-by your requirements. The ancestors of this 

compound didn't have to be as its eirs will have to be purer. That's why 
a gdod part of our resources in new testing techniq.ues and 

.we invest. equipment to remain the leader in this rapidly changing scene. . For example, many of our compounds are now routinely 
ested for biological aneymatic activity in assays typical of those 

performed by our customers. Such testing confirms our confidence that our 
pr6ducts will perform as expected-to the highest standards of 

quality in the radiochemicalindustry. 

New England Nuclear 

Label of Excellence 
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"VAX simply ran over the 
competition. In cost/productivity 
ratios, nothing even 
came close." 
Lou Grain, Mgr. of Software I 'I 

Products 
Protofe Development Associates 

na, California 

PDA is an employee-owned 
engineering concern whose busi- 
ness ranges from fundamental 

research in structural analysis to iiIIIiIEi 
the manufacture of critical aero- 
space components. 

The VAX-11/780 isPDA'sfirst 777777744' 

in-house computer. Lou Cram, ""7'  " ' 7 7' 

Manager of Software Products, tells 74477' ' 

us, "We've been doing all our com- 
puting through utilities using CDC 
6600, Cyber 74 and Univac 1108 main 
frames. The key elements in our decision to 
acquire the VAX-11/780 were cost and capability 
- compared to service bureaus, mainframes 
and competitive minis." 

From the standpoint of capability PDA 
considered traditional superminis like the Data 
General Eclipse and the Prime 400 and 500 
series, plus a used 1108 mainframe. Lou Grain 
says, "Our benchmark showed VAX to be very 
powerful against the competition- up to a 21 , ' ' 

performance advantage over both the Eclipse immmmmmimmiiumtgiimm 

and the 1108." 
"After installation," Grain concludes, 

"VAX has lived up to our expectations and has products for our customers, as well as improved 
impressively. It's resulted in better cost-effectiveness. Having our own interactive 

performed capability in-house has meant an increase in 
engineering productivity of up to 300%." 

"VAX turns out to be twice the 
machine for the same amount 
of money. 

Roger Vossler, 
Section Manager and Systems Engineer 
TRW Defense and Space Systems Group 
Redondo Beach, California 

Sensor data processing and distributed 
processing systems in support of real-time 
embedded applications are among the special- 
ties of TRW's Defense and Space Systems Group. 



To find the right computer, TRW continues Before VAX, NAG had implemented their 
to evaluate numerous machines-including complex Mark 6 Library on 25 major machines, 
Digital's VAX-il /780. They've also conducted - including the Burroughs 6700, CDC 7600, 
numerous FORTRAN and PASCAL benchmarks. Univac 1100, and the IBM 370. The average 

In every test, VAX stands out as a clear implementation time was 13 man-weeks. 
winner. VAX took five. 

Roger Vossler, Section Manager and In Dr. Ford's words, "A successful imple- 
Systems Engineer, says, "VAX is one of the mentation requires the correct functioning of 
best implementations we've seen of a success- the 345 library routines to a prescribed accuracy 
ful integrated hardware and software system." and efficiency in execution of NAG's suite of 

Since TRW's sensor data processing appli- 620 test programs. Whilst the activity is a sig- 
cations require enormous memories - over a nificant examination of a machine's conformity 
million bytes to store a single image, for exam- to the ANSI standard of the FORTRAN com- 
ple -VAX's true 32-bit address space is vitally piler, its main technical features are file crea- 
important. In addition, says Vossler, "VAX's tion, file comparison, file manipulation and file 
I/O bandwidth capabilities are extremely maintenance." 
important for effectively moving large quanti- And implementation performance was just 
ties of real-time data at very high data rates." the start. Dr. Ford comments on VAX's impres- 

Because TRW already had an investment in sive record of reliability after the program was 
Digital technology, Vossler is particularly up and running: "No problems were encoun- 
impressed with the relative ease of moving tered in the VAX/VMS software even though 
PDP-11 series programs onto VAX. approximately 3000 files were being handled. 

"But," says Vossler, "Even if I were starting The operational availability time for the machine 
all over again- without our Digital experience- was close to 100%, an outstanding statistic for 
I would still pick VAX, on the basis of its archi- new hardware and a new operating system. 
tecture, both hardware and software, and its "VAX," Dr. Ford concludes, "is an imple- 
impressive performance." mentor's dream." 

"Implementation was faster Digital's VAX-11/780 has re-defined the 
25 other level of performance you can expect from com- on VAX than on puters in its price range. 

machines." If your application requires large number 
Brian Ford, Director crunching capability, high floating point accu- racy, or lots of high-speed real-time calculations, 
Numerical Algorithms Group there is simply no better system. 
Oxford, England! But don't take our word for it. Send for our 
Downers Grove, Illinois new brochure. And listen to our customers. 

The Numerical Algorithms Group develops [1 Please send me the new "VAX-Ask Any User" 
and maintains mathematical and statistical brochure and detailed Technical Summary. 

software libraries for customers in industry, I U Please contact me. 
science and academia. I Name _____________________________ Title ________________ I 

I Company 

Address 

________________ State Zip 

I i,plication is: U Education Lii Medical U Laboratory I 
Engineering U Government U Resale U Other 

 <' 74  , U to: Digital Equipment Corporation, 146 Main Street, 

i nd MA 01754, Attn: Communication Services, 

1, I NR-2/2,Tel.617A819511,ext.6885. 12 av. 

Morgines, 1213 Petit-Laney, Geneva, Switzerland 
 n Canada: Digital Equipment of Canada, Ltd. s-ii-ie-j 

DD.D 
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Keyboard Control 
wfth LIV Performance 
you can Count On! 
Model 552 Model 559 Model 3201330 
Perkin-Elmer UVVIS Recording Spec- The next member of the Perkin-Elmer State of the art performance and trophotometers begin with the low in family of UV-VIS Double-Beam Spec- features highlight the Model 320, for 
price, high on features, Model 552. trophotometers is the Model 559. The those demanding a research level, 
Keyboard Control. Makes operating Model 559's include keyboard control completely automatic spec- 
the instrument fast, accurate, and and all the features of the M552, trophotorneter. 
precise. PLUS Double Monochromator provides bet. 
AutomatiC Baseline Compensator. HolographiC Grating for low stray ter than 0.0001%Tstray light at 220nm. 
Provides a flat baseline, even when light and enhanced photometric Keyboard Control of ALL operating 
using our scanning Super Sipper. linearity. High performance version parameters (even slit-width). You ask- 
The scanning Super Sipper? reduces stray light still further. ed for, and you expect, unsurpassed Light versatility in an ultra-high perfor- with flowcell. Stray mance instrument. 
1.0- 

Nal Smart Recorder. Just position to a 

________ Again, accessories are standard. 
KMnO4/ 190 220 1) Wavelength Programming line 0.001 %T grid line once and the 320 remembers. 

2) Repetitive Scanning 
/ / 3) 1st, 2nd, 3rd and 4th Derivative. 

474' 

Corrected NaNO2 Superior Stray Li9ht O.OOO1%T 
Baselibe\,______ 0%T Nal 

____- 350 line -- ___0.00010/oT 0%T NaBr 
200 Wavelength(nm) 320 340 360 line O.OOO1%T 

With the Super Sipper you can even scan. Shown I I 
above is a scan of KMnO0 in our specially designed Wavelength (nm) 190 220 260 190 
flowcell. A corrected baseline of the flowcell con- Measured stray light on a typical High Performance Waveiengthtnm) 
taming solvent weter is shown beneath the scan. 559 (shown above) is well within the specification of Stray light measurements were made on the M320 

0.002%T at 220 nm and 0.OOi %T at 340 nm. according to the ASTM method. Measured stray 
light at 220 nm with sodium iodide was well within Expandable Keyboard Operation. For Patented Flowchart ? Recorder! The the spec of 0.0001 %T at 220 nm. Also shown is 
stray light using NaBr. a few dollars more, you can add Rep "intelligent recorder" from Perkin- 

Scan, 1st and 2nd Derivative, and Elmer automatically aligns chart to The Model 330 is the UV-VIS-NIR ver- 
Automatic Concentration Factor. monochromator at all times. sion, extending the wavelength range 
A high performance version is Accessories Standard! Other instru- to 2600 nm. 
available which uses a fore- ment manufacturers make them ex- 
monochromator and Incorporates a pensive options; Perkin-Elmer pro- Irifonnatlon 
holographic grating to provide stray vides them as standard. or 
light of less than 0.002%T at 220 nm. 1) Repetitive Scanning 

2) wavelength Programming (use the reader service card) Benzene in water 3)1st and 2nd Derivative Circle 220-for a Demonstration. 
-o.i PPM in 100mm cell 4) Integration Circle 221-for information on M5521559 

0.003- Circle 222-for information on M320/330 
77 Methyl Salycilate Circle 225-for an Application Data Bulletin describing derivative a J hydrolysis in IN NaOH scanning with the Models 552 

e 400 C 
1.0- l2Onm/min. and 559. 

0 

220 240 260 3 mm. cycle time or write directly to Perkin-Elmer 
280 Corporation, M15-12, Main Ave., Norwalk Connecticut 06856, or Bodenseewerk 

.0 7777 Waveiength(nm) 7 Perkin-Elmer & Co.,GmbH, Postlach 
Trace determinations of arOmatic hydrocarbons 0.0 - 1120, 7770 Uberlingen, Federal Republic 
become routine with the baseline compensation p 0 
power and low noise level of the M552. Benzene in 250 300 350 400 f Germany. 
water can easily be detected and quantified at the Wavelengthlnml 
lOOppb level using 100 mm pathlength cells. 

The patented Flowchart recorder makes repetitive 
scanning fast, accurate and precise. 

PERKI N-ELM ER 
Responsive Technology 
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NEVER HAVE 
MORE LADS DONE 
MORE TESTING WITH 
MORE MEMBRANES... 
Electrophoresis Circle No 266 on Readers' Service Card 

444 ""' 4' 

Semi-Micro Electrophoresis System SepratekTM Kit 
Perform up to 32 tests simultaneously Sharp, clear Complete kit for protein analysis. Maximum speed, and 
separations. Save time (total technologist time 15-30 economy for large or small eleCtrophoresis volume labs. 
mm.). Enjoy economy (kit has all you need to start 
except power supply). 

44 '4/'4'4 7 

77 4 

4 7 477.77 4'77774'4' 

7 77 .Y 44 7774477 ' 77 7 7 4 777 4' 
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Automated Electrophoresis system 
This system can perform up to 128 tests -either serum or hemoglobin samples -fully automatically! 

Circle No. 267 on Readers' Service Card 

To order Gelman products in the US, contact your Gelman dealer: 
Curtin-Matheson * Fisher Scientific * Scientific Products. VWR Scientific. 

Or, call us at our U S toll-free number 800-521-1520 (Michigan 313-665-0651). International sales: 
call 313-665-0651 or telex us (TWX 810-223-6037) for the name of your nearest Gelman supplier. 

SCIENCE, VOL. 206 



Cytology Chromatography 
CytosieveA 
Recovers cells for cytologic di- 
agnosis. Preloaded with Gelman 
25 mm GA-i membrane filter. 
"Diagnostic Cytology by Mem- 
brane Filter" Application Bulletin 

7 available on request. 
Circle No. 268 on Readers' Service Card 

LIS Ratio System 
Fast (5-15 mm. developing times). 
Disposable, self-contained 
chamber for easy use. 
Circle No, 269 on Readers' Service Card 

Filtration Circle No. 270 on Readers' Service Card 

77.47 777 

Mini CapsuleTM SafeTM Acrodisc?CR 
Filter ' Economical protection for mouth pipetting. Use Ideal in-line syringe filter for small 
6" high. Replaces with Sahli, microcapillary, or 1 ml pipettes. volume. Maximum resistance to 
expensive, clumsy StopltTM available for 5 ml sets. chemicals/solvents. Disposable, 
293 mm disc filter sterilizable (autoclavable or 
system. More filtra- ETO). Available in several pore 
tion capacity than 293 sizes; filters in both directions! 
mm disc. Supplied 
sterile. 

W ater Analysis Circle No. 271 on Readers' Service Card 

Petri Dish-Sterile Membrane and F;ber Filters Filtration Hardware 
Tightly seals microbiological samples. 50 mm and 47 mm A complete line of filter holders 
Easy one-hand opening. 50 x 9 mm GN-6 membrane filters are just two of a wide for batch or in line Glass plastic 
"Easy writer" cover, variety available for many applications including stainless. Screw type or mag 

water analysis, cytology, chromatography, netic holders. Plus accessory hard- 
filtration and electrophoresis. Supported and un- ware like manifolds for multiple 
supported membrane. From 0.2 tm to 5 rm. filtration. 

GELMAN SCIENCES AT 4 Gel man Sciences 
WORK IN LABSALL IL? Laboratory Division 

OVER THE WORLD 600 South Wagner Road Ann Arbor, Michigan 48106 



AAAS BOO KS AAAS BOOKS 

From heart disease to solar energy, from food to electronics-the American Association for 
the Advancement of Science publishes books which cover these topics and many more. 
Books that will keep you informed and abreast of important scientific advancements. Books 
that are designed for the researcher, scientist, engineer, student, and general public. Books 
that you need to read. 

AAAS SCIENCE REPORT SERIES 
Cornbati the #1 Killer: The SCIENCE Report on Solar Ener in America, by William D. Metz and 
Heart Research, by Jean L. Marx and Gina Ban Allen L. Hammond. Chapters deal with research 
Kolata. Based on the American Heart Association's strategies of both government and industry: "Power 
Blakeslee Award-winning articles in SCIENCE, this Towers," photovoltaiC Cells and other collector 
book presents an overview of the status of current strategies, fuel photosynthesis, wind and ocean 
research on all aspects of cardiovascular diseases. thermal power, energy storage, and more. Fall 1978. 
xi + 205 pp. $17.0Q (case); $7.50 (paper). $18.00 (case); $8.50 (paper). 

Two other AAAS series, Compendia and R&D Reports, provide authoritative information on some of the princi- 
pal issues that concern us all today. These publications can serve not only as valuable reference sources for 
scientists and researchers, but also as supplementary reading material in courses devoted to these issues. 

AAAS SCIENCE COMPENDIA SERIES 

ENERGY' Use, Conservation at7d Supply; Volume II. vi + 
202 pp. $14.00 (case); $6.00 (paper). 

ELECTRONICS: The Continuing Revolution. iv +217 pp. FOOD: Politics, Economics, Nutrition and Research. vi + 
$12.00 (case); $4.50 (paper). 202 pp. $12.00 (case); $4.50 (paper). 
MA TERIA LS: Renewable and Nonrenewable Resources ENERGY: Use, Conservation and Supply; Volume I. vi + 
x + 198 pp. $12.00 (case); $4.50 (paper). 154 pp. $10.00 (case); $3.50 (paper). 
POPULA TION: Dynamics, Ethics and Policy. viii + 184 pp. HEALTH CARE: Regulation, Economics, Ethics, Practice. 
$12.00 (case); $4.50 (paper). iv + 256 pp. Fall 1978. $14.00 (case); $6.00 (paper). 

AAAS RESEARCH & DEVELOPMENT REPORT SERIES 

Research & Development: AAAS Report IV. xvi + 137 pp. Research & Development: AAAS Report III. xiv + 122 pp. 
$6.50 (paper). $5.00 (paper). 
Research & Development in the Federal Budget: FY 1978. Research & Development in the Federal Budget: FY 1977. 
xii + 148 pp. $5.00 (paper). ix + 100 pp. $5.00 (paper). 

Now -. - it's your turn to let us know how we can help you.--- 
To order your individual copies of the above titles, please send your name, address, and list of book titles (indi- 
cate case or paper) to AAAS, Department J-1, 1515 Massachusetts Avenue, NW, Washington, DC 20005. Re- 
mittance must accompany all orders under$10.00. Please allow 6-8 weeks for delivery. 



Ohaus Brainweigh 300 
Never berore, ror so little, could you get so muck. 

Th Ohaus Brainweih 300 costs only .4 I777777,77'<w77 

$1,195 and sives you a capacity at 300g  ' 

with a r adability at 0.01g. (It you want 
to hnd out how much that price is going 
to save you, just check what our com- 
petitors are charging tor balances with 
similar capabilities.) 

And we didn't stop with just eco- 
nomy W went on to design in teatures 
that would be costly "extras" on any 
other balance on th market-it you 
could even get them. 

Like extended visibility 
 Stand up; sit down; go 

to the back ot the room. The 77 

display on th Ohaus 300 is 7 

' still easy to read. That's <7,, .,. 

uecause the no-glare window with the 
big, easy-to-read digits is deliberately 
angled tor maximum visibility wherever Parts and service are as near 
you are. And that can save a lot ot head 
aches whether you're in a lab, or on the ances every Ohaus Brainweigh comes The Ohaus 300 is 
in or in a classroom, equipped tb handle a BCD option. You mad right here in the 

can add a BCD intertace right away-or U.S. And although its 
It tells you when it's ready- wh nev r you cam to need it built-to-tak -it die-cast 
and when you've goofed case and solid state compo- 

No guessing nentsputmaint nanc ata minimum, more wh n the balance tinally ne ds a little 
LI whether the balanc has 
Umol settled down; no more attention, it's nic to know your local 

annoying digit tlutter. When the "g" 7 dealer can do the job. 
appears besid the digits-in 3 seconds Get all the facts 
or less-its your guarantee that the 
reading is stable. It you'd like to se the rest ot the 

And it th pan is overloaded or reasons why the Ohaus Brainweigh 300 
.77. .. 7.7.,. , ,. outclasses the competition4 and th 

dislodg d, you'll get an error sign in 
the window 7 many ways it can mak your operation 

taste easi r and mor accurate, just 
The 300 is a new generation return the coupon. 
balance This news low- 1'IIE OHAUS 

protile balance is only a JNWGIB'M little larger than an ordi- 
nary desk phone. But The weigh of the future. 
pack dinsideis nough 4'1979 Ohaus Scaie Corporation 

advanced technologyto make the Ohaus sOhaus Scale Corporation, Dept. m-"9 29 Hanover Road, Florham Park, N.J. 07932 
300 a g neration ah ad ot any other . (201)3779000 
balance on the market. Its state-ot-the-art U yes, show me the weigh of the future. Send me the full-color catalog on the 
el ctronic components ar almost en- Ohaus Brainweighs. 
tir ly plug-in tor easy service. And ther U I'm r ady to see a demonstration. Please have a dealer sales rep call me. 
ar tew rotthem-torb tterr liability 
and more dependable pertormance. Name_______________________________________________________________ 

Title________________________________________________________________ 
Want a BCD interface now- Organization 
or later? You don't have to * Address _______________________________________________________________ 

worry about it. Unlike City State _______________Zip 

other electronic bal- Phone Number________________________________________________________________ 
Circle No. 255 on Readers' Service Card 



Assemble your own 
measurement 

system in weeks, 

instead of months *0* 

You can take months to design and assemble you were to configure it the conventional way. 
your own bus-compatible measurement Because HP offers 119 different HP-TB 
system, and get just the system you need. instruments and computers, you choose 

Or now, you can use HP system-designed just the bus compatible hardware that best 
instruments and computers, and get to fits your system needs. 
your application in just a few weeks. HP also has developed over 104 appli- 

The reason is simple: All 119 HP system- cation notes on HP-lB compatible products. 
designed components incorporate HP-lB One of these may be just what you need 
(Hewlett-Packard Interface Bus). And HP-lB to get to your application. Quickly and 
isn't just HP's implementation of IEEE effortlessly. 
488-1978. For that matter, every HP-lB compatible 

It's much, much more. product comes with complete and com- 
For example, HP has been designing and prehensive documentation. Many of our com- 

building HP-lB compatible products for puters feature high-level I/O language that 
more than a decade. We've put these eliminates the need for an I/O driver. 
10-plus years of experience into bus archi- Choosing to assemble your own bus- 
tecture, and how it can best be designed compatible system with HP-lB products also 
into instruments and computers. Quickly and means that if you ever need service on 
easily. Which means that when you choose your system, just call H-P. One of our hun- 
HP-lB compatible system components, dreds of field service people will respond 
chances are you'll get your measurement to your need. 
system up and running weeks faster than if Find out how much easier and faster 
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with HP'S 119 

different system- 

designed instruments 

and computers. 

system design can be Wnte today for our 
free, 16-page booklet "Do your own system DESIGNED FOR 

design in weeks lnstead of months "It tells 411 

you everythlng you need to know about SYSTEMS 

HP-lB compatible lnstruments and com- HP-IB: Not just a 
puters, about HP soft standard, but a 
ware and documenta in Weeks issieadsi nibs decade of experience. 
tion support and how 
to get more detailed 
information on specific 
kinds of applications 
Or simply call your 
local HP field 
engineer. 

HEWLETT' hp PACKARD 

1507 Page Miii Road Palo Alto Cairiornis 94304 

For assstacce call the HP reg coal of ice oearest yea Eastern 30t4258-2004 
Westerr 2134877 082 M dwest 312 255 9800 

Scothern 4044950 1500 Cacad ao 4164678 9430 
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On July 3, 1880, the first issue of Science magazine rolled off the presses. 

0 

AAAS is proud to commemorate this I 00th anniversary with the publication of 
our annual I 2" x 36 "waIl calendar of Science covers. / / 

In addition to 14 striking full-color reproductions of covers from Science / / 
magazine, the calendar provides birth dates of notable contributors / 

to scientific thought; dates for AAAS meetings, symposia and / 

conferences; legal holidays; AAAS membership information; /  
and large blocks for making notations. 

/  
/ ' 

Celebrate the Science centennial with us by ordering your /  ,. 

1980 Science cover calendar today. / \C o 
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Whit a 
3rinnion 
Hontogonhser, 
iou can. 

iRe; ' ,' 1 7774 

samples 
under I !UI.. 

homogenize 
anaerobcoltg 

...and 
without 
cross 
contamination. 

When it comes to breaking down .... ,7"/ minimize m. 
and homogenizing virtually any type 74O477 j'4 'Ieaninq problems, even an 

of tissue, small organs, bones, 77 74 I1In 
muscle, cartilage, or even 740 ' 'nizes without admitting air. 

7 ' an entire mousethe 
Brinkmann Homogenizer .4 ts destruction, acombinatio 

7 is in a class by itself, 
Consider its power. A 600W 

motor develops up to 30,000 rpm items High Frequency Principle 
(1 200W on PT-45 model, with up to 777 Consider the optional electroni 

'20,000 rpm) to assure complete homogenIzatIon ...4-4.7774/j ' speed control unit, with its sensor that 
of most samples within 30 to 60 seconds (other continually monitors the actual speed and keeps 

instruments may require 15 minutes or more) It constant regardless of load. 
Consider the wide choice of generators all From any standpoint, nothing compares wit 

tirely of stainless steel. It includes a a Brsnkmann Homogenizer. For literature, write 
Microprobe Generator small enough to fit into a Brinkmann Instruments, Inc.) Subsidiary of 
standard cuvette (for samples as small as 1 ml or Sybron Corporation, Cantiague Road, Westbury 
less), Anaerobic Generators for aerosol-free N.Y. 11590 or call toll-free 800/645-3050. In 

homogenization, a Mechanical Seal Generator to Canada: rinkmann Instruments (Canada), Ltd. 

3rinkmann Homogenizers 
Frbm tisstw to homogenate in 30 seconds!. 

SYBHON Brinkmann 
Gircie.Nol66on5eadersServiceOard. 



When you search for a needle in a 
haystack, Leitz fluorescence technology 
makes it shine brightly 

y ou can expect a twenty-foldin brightness, the Leitz Ploem fluorescence Objectives 
increase in image bright- illuminator provides these four Obj ectives precisely formulated 

ness, under favorable conditions significant advantages, for fluorescence are now avail- 
as compared with conventional Innovative Filter Turret able as oil immersion 10 to lOOx, 
darkfield illumination with Leitz fluorescence microscopes water immersion 25 to lOOx, 
glass filters, when you use a today have highly fluorochrome- and dry objectives of many mag- 
Leitz? Ploem illuminator. So the specific filter systems. There nifications. Most are available as 
countless research programs are 18 easily interchangeable phase contrast objectives as 
and hospital diagnostic proce- application-specific Leitz well. Leitz innovative research 
dures that depend on fluores- modules. You can rapidiy change has reduced image damaging 
cence microscopes, can depend from one to the next, for the two auto-fluorescence of optical 
on them for considerably more wave-length method. And for glass and lens cement to virtual 
reliable performance. switching from wide insignificance. 
Beyond the to narrow band Interchangeable Light Sources 
substantial excitation. You can choose 100W tungsten 
increase halogen or SOW mercury arc for 

routine clinical applications. 
Xenon arcs from 75W to 450W 
and mercury arcs from 50W to 
200W are available for increased 
brightness. 
fluorescence Photomicrography 
All the problems of fluorescence 
photomicrography are solved by 

.474,,, 4' the new Leitz Vario-Orthomat 
It can automatically read any 1% 
of the film format with a movable 
spot meter. Light is measured 
during exposure which compen- 
sates for possible specimen 
fading. The format outlines are 
projected into the eyepiece in 
bright yellow and rotate with 
the movement of the camera 
for composition. A zoom eye- 
piece allows optimizing of the 
photograph. We began perfecting 
our fluorescence microscopes 
exactly 50 years ago. And 

perfecting your 
fluorescence results. 

WL.JL Leitz 
means precision. 

W Worldwide. 
SCI 11/16 

Ro okleigh, New Jersey 07647 
Please send me more information 
about Leitz fluorescence technology. 

NAME 

I ADDRESS 

CITY 

STATE ZIP . 
L- 
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88fl francisco 

Symposia 
Exhibits 

Science Film 
Festival 

ibur's 

For details about the Meeting program, 
as well as housing and regi tration 
forms see the Preconvention issue of 
Science 16 November 1979 

7.4 ,44777474  AAAS Meetings Office-SUite 600 

1776 Massachusetts Avenue NW. 

77 '4-  7, /7.4774.74 Washington CC. 20036 

Annual Meeting 

San Francisco 
3-B January 1990 



COMPUTER GRAPHICS IN EDUCATION 

ttStudents respond to graphics. 
It helps them bridge the gap between 

terminology and reality. 
Dr. Robert Ward 
University of Northern Iowa 

The University of 4025 Computer Display Tektronix is the world 
Northern Iowa is devel- Terminals. The 4025 is leader in quality graphics. 
oping an exciting new especially suited to effort- For product information, call 
general science course less operation, making our toll-free automatic answer- 
for non-science majors. several examples of a single ing service at 1-800-547-1512 
Tektronix computer idea easy to construct. (In Oregon call 644-9051 
graphics are key to the Students are enthused collect). Or write: 
instructional program. with their new graphics Tektronix, Inc. 
"Graphics," says Bob Ward, tutor. It is helping to change Information Display Group 
are especially valuable for their outlook on physics. P0. Box 500 

people with little familiariW Chemistry. Biology. On the Beaverton, OR 97077 
with symbols and equations. 
They are able to see more sciences in general. Profes- Tektronix International, Inc. 
directly concepts and sors like Dr. Ward see an 

ever-expanding role for European Marketing Centre 
relationships." graphics-from teaching 1180 AV Amstelveen 

This year's pilot program and testing to course man- 
incorporates three Tektronix agement and administrative The Netherlands 

services. rktronix 
COMMITTEOTO EXCELLENCE 

Copyright ? 1978 Tektronix Inc All rights reserved Circle No 170 on Readers Service Card 



CA SELECTS Will Keep You Informed 

We've added more new topics to the CA SELECTS series. See For Yourself, 
Now there are 80 reasons to look into CA SELECTS, Get a FREE Issue 
the current-awareness service from the publishers of of CA SELECTS 
CHEMICAL ABSTRACTS. 

To receive a FREEissue of CA SELECTS, indicate the 
CA SELECTS brings you... topic(s) pertaining to your interest from the list below. 

* Informative abstracts of current chemistry-related We'll also send complete ordering instructions but you 
literature won't be obligated to order a subscription. 

* Your choice of subject coverage, from the topics 
listed below C 5ELECTS 

* Delivery every two weeks 

All this at a price you can afford. 

r ininininmminininm - - mm mm Clip This Form (orMail aPhotocopy) Today inmmmmmmmmmmmmmmmj 

I 
I 

CEISELECTS Now- 80 Topics 
4 Please send me my free issue(s) of CA SELECTS, covering the topic(s) 

* I have indicated below. Also send complete ordering instructions. I 
Adhesives 
Analytical Electrochemistry I understand this request does not obligate me to order a subscription. H I 
Animal Longevity & Aging 

* Anti-Inflammatory Agents & Arthritis Li Herbicides Li Psychobiochemistry 
Antitumor Agents LII High Speed Liquid Chromatography LI Radiation Chemistry 

Li Atherosclerosis & Heart Disease Li infrared Spectroscopy (Organic Ill Raman Spectroscopy 
Li Batteries & Fuel Cells Aspects) * Li Recovery & Recycling of Wastes 
El Biogenic Amines & the Nervous System LI Infrared Spectroscopy (Physicochemical Li Silver Chemistry 
Li Biological Information Transfer Aspects) * LI Solar Energy 
Li Blood Coagulation Li Insecticides Li Solid & Radioactive Waste Treatment 
Li Carbon & Heteroatom NMR* Li Ion Exchange Li Solvent Extraction 
Li Carcinogens, Mutagens, & Teratogens Li f3-Lactam Antibiotics LII Steroids (Biochemical Aspects) 
Li Catalysis (Applied & Physical Aspects) Li Liquid Crystals Li Steroids (Chemical Aspects) 
Li Catalysis (Organic Reactions) Li Liquid Waste Treatment Li Substituent Effects & Linear Free 
Li Chemical Hazards, Health, & Safety Li Mass Spectrometry Energy Relationships 
Li Coal Science & Process Chemistry Li Metallo Enzymes & Metallo Coenzymes Li Surface Chemistry (Physicochemical 
Li Colloids (Applied Aspects) Li Moessbauer Spectroscopy Aspects) I 
Li Colloids (Macromolecular Aspects) * Li New Books in Chemistry Li Thermochemistry 3 
Li Colloids (Physicochemical Aspects) Li Organic Reaction Mechanisms Li Trace Element Analysis I 
Li Computers in Chemistry Li Organofluorine Chemistry Li X-Ray Analysis & Spectroscopy I 
Li Corrosion Li Organophosphorus Chemistry Li Zeolites * I 
Li Crystal Growth Li Organosilicon Chemistry U 
Li Detergents, Soaps & Surfactants Li Organo-Transition Metal Complexes * New as of July 1979 I 

Drug&CosmeticToxicity Li Paper&Thin-LayerChromatography U * Li Electrochemical Reactions Li Phorobiochemistry Mail Coupon To: I 
U Li Electrodeposition Li Photochemistry 

Li Electron & Auger Spectroscopy Li Pollution Monitoring Chemical Abstracts Service 
Li Electron Spin Resonance Li Prostaglandins 

I (Chemical Aspects) Li Proton Magnetic Resonance * Marketing Department - SMA * 
* Li Energy Reviews & Books P.O.Box3Ol2 I 
I Li Engine Exhaust Columbus, Ohio 43210 U.S.A. I 
I Li Environmental Pollution 
* Li Flammability K 

I I Li Flavors&Fragrances Name _____________________________ I Li Food Toxicity 
I Li Forensic Chemistry Title ____________________________________________________________________ I 
I Li Fungicides I 
I Li Gas Chromatography Organization 
I Li Gaseous Waste Treatment Address _________________________________________________________________ I 
*LiGelPermeationChromatography _________________________ I 
*Li Heat-Resistant&AblativePolymers I 

m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m mmaj 
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You can't beat the best 
Aberration-free The most stable, The great name in optics 
wide-field optics most versatile 
It's the Axiomat, of course. With It's the ideal instrument for all 
the first complete line of strain- fields of critical microscopy. No 
free Planapochromats for all other microscope has its stability: 
microscope techniques in trans- it's the only one where the optical 
mitted and reflected light. With the axis goes right down the middle. 
most versatile phase system. With Ideal for all modes of image doc- 
a Nomarski system that has umentation, with two fully inte- 
resolving power far superior to grated, automatic cameras 
that of any other microscope. With (35mm and 4x5"), two auxiliary 
superbly corrected objectives for ports, and dual observation. 
crisp, detail-filled images. Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018(212)730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco W ' n Canada: 45 valleybrook Drive, Don Mills, Ontario, M3B 2S6 Or call (416) 449-4660. 
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Photomicrograph of villus in section of small intestine, i25X magnification, is a simulated video image. 
Photomicrograph by Jack Kath, from Nikon s Small World Contest. 

Ikegami videomicroscopy 
for science, medicine, and industry. 

What the human eye can see through the microscope the Ikegami ITC-240 
color TV camera can deliver to an Ikegami (or any other) TV monitor or 
video tape recorder. And it does this job precisely and easily. 

The camera's flawless color fidelity, achieved by the prism-optic three-tube 
ITC-240, reveals the most subtle distinctions in cellular or metallurgical struc-  
tures. The JTC-240 offers the best view to everyone of what the microscopist 
sees. The camera head can be adapted for use in training, gross specimen 
studies, surgical microscopy, surgery, and gastroscopy. 

The Ikegami ITC-240 is a true hands-off camera when used in its micro- 
scope configuration. It cares for itself by automatically compensating for 
variations in light intensity when microscope objectives are changed. It re- - 

tains its white balance for 30 hours in a memory circuit so that constant read- "U 
justment is not necessary. 

The Ikegami interfaces with monocular and trinocular clinical or research 
microscopes. The complete system consists of a camera head, control unit, 
cable, stand, variable neutral-density unit, and necessary optical coupling. 7477.7 7'.47'4477 . 74. 

The dependability essential to a medical video camera is built into the 
Ikegami ITC-240, based on Ikegami's camera design experience. 

Complete details or a demonstration are available from an Ikegami dis- 
tributor, or contact: Ikegami Electronics (USA) Inc., 37 Brooke Ave., May-  

wood, N.J. 07607; (201) 368-9171. California (213) 328-2814. Texas (713) 
455-0100. 

ITC-240 medical TV camera from Ikegami 
Circle No. 31 on Readers' Service Card 
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Part of the solution, 
not the problem. 

It isn't simply that Whatman AlEC's outper- 
4.47747,7.7..777..77'74.4 form other ion exchange celluloses (they do, of 

'777.4 7.77474  course) or that they are unique (they are). A key 
thing is that they're Whatman AlEC's. 

If you are separating and/or purifying 
444""'' enzymes, proteins, nucleotides and the like*, 

and the separations are at all critical, we suggest 
that you can profitably ignore the lesser breeds. 

With Whatman AlEC's you can confidently 
expect better resolution higher capacity, par- 
ticularly for macromolecules good to excellent 
flow rates, among other virtues And, far from 
least, Whatman product quality: uniformity, 
reliability, consistency of performance. 

Whatman AlEC's are available in both fibrous 
and microgranular form (either anion or cation). 
They pack easily and exceptionally well. They 
aren't the least expensive the best rarely is 

Interesting new technical data supporting 
these contentions are available on request We 
appreciate your requests 

eg., peptides, nucleosides hormones, viruses, poly- 
saccharides, lipids, among others 

Whatman Inc. * 9 Bridewell Place, Clifton, 
TI??.. New Jersey 07014 * Tel (201) 777-4825. 
wnatinan Telex 133426. 
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AMERICAN ASSOCIATION FOR Scientists, Engineers, and Citizens 
TIlE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- Meeting needs for public understanding of science was adopted as federal 

tion and discussion of important issues related to the ad- policy in 1950 legislation creating the National Science Foundation. On the 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- basis of currently low levels of citizen comprehension, that original NSF 
lishing only material on which a consensus has been program can hardly be viewed as successful. But how should we expect any 
reached. Accordingly, all articles published in Science 
including editorials, news and comment, and book re- federal program to buck a powerful cultural tide? 
views-are signed and reflect the individual views of the Huizinga addressed this issue almost half a century ago. * As he wrote, 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- universal education and modern publicity, instead of raising the level of filiated. culture, have produced symptoms of devitalization and degeneration. Sci- 

Editorial Board ence as new knowledge has not settled into the culture, and the aggregate of 
1979: B. PETER GEIDU5CHEK, WARD GOODENOUGH, discoveries cannot be equated to culture. 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. 
LONG, NEAL E. MILLER, JEFFREY J. WINE Among knowledge consumers, with everyone getting a taste of every- 

1980: RICHARD E. BALziesaR, WALLACE S. BROECK- 
ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- thing, there is depreciation of critical judgment. And that process has been 
ANT W. RossITER, VERA C. RUBIN, MAXINE F. SINOER, accelerated by techniques of mass entertainment wherein participation 
PAUL B. WAGGONER, F. KARL WILLENBROCK slides from active to passive mode, speeding abdication of informed judg- 

Publisher ment to others. Everyone becomes a trivial, Monday morning quarterback. 
WILLIAM D. CAREY As to the scientific community, it has considered its primary role as one of 

Editor acquiring and extending knowledge, leaving to others the roles both of 
PHILIP H. ABELSoN educating the public about the social implications of science and of exer- 

Editorial Staff cising responsibility over ways and means for adapting and controlling 
Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM natural forces. The scientific community may also share in the blame for 
Assistant Managing Editor Production Editor weakening of an intellectual conscience that underpins critical discernment. 
JOHN B. RINGLE ELLEN B. MURPHY Granted, various groups of scientists have become crusaders for specific 
News Editor: BARBARA J. CULLIToN 
News and Comment: WILLIAM J. BROAD, LUTHER J. issues. A few have tackled broader questions of survival. While not identi- 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, fled with causes as such, other scientists have become activists in their own 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE community, applying their expertise to local issues. 
MACK 

Research News: BEVERLY KARELUS HARTLINE, Professional organizations also now get involved. Journals have carried 
FREDERICK F. HARTLINE, RICHARD A. KERR, GINA articles on key policy issues to enlighten members. Some organizations 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH  have confirmed their tax-exempt status, then summoned up their courage 
ARTHUR L. ROBINSON. Editorial Assistant, FANNIE 
GROOM and taken public positions, submitted testimony, and stepped up attention 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTE, MARY DORF- to professional activities in which ethical dimensions of social responsibili- 

MAN, SYLVIA EBERHART, RUTH KULSTAD ties are at stake. The concepts of technology assessment have begun to be 
Assistant Editors: CAITILIN GORDON, LOIS SCHMITT 
Book Reviews: KATHERINE LIVINGSTON, Editor; integrated into professional engineering practice and teaching. 

LINDA HEISERMAN, JANET KEGG Looking ahead, the scientific and engineering communities could be of 
Letters: CHRISTINE KARLIK 
Copy Editors: ISABELLA BOULDIN, STEPHEN KEPPLE more direct assistance through heavier commitment of their professional 
Production: NANCY HARTNAGEL, JOHN BAKER; YA cieties to public interest activities and to citizen understanding. At pres- 

Li SWIGART, HOLLY BISHOP, ELEANOR WARNER; 50 
MARY MCDANIEL, JEAN ROCKwOOD, LEAH RYAN, ent, organizations of scientists and engineers devote the greatest fraction of 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, their income from dues to dissemination of technical information. The pub- 
Editor; CORRINE HARRIS, MARGARET LLOYD lic is never excluded, but the content and style of such communication are 

Guide to Scientific Instruments: RICHARD SOMMER 
Assistant to the Editor: JACK R. ALsIP so highly specialized as to discourage participation by any but the expert. 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND Thus the scientific community and the engineering professions have failed 

EDITORIAL CORRESPONDENCE: 1515 Massachu- to help the other 98 percent of the population who are nonspecialists to 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, grasp the technical foundations of modern life and associated threats to sur- 
467-4367; Guide to Scientific Instruments, 467-4480; vival. Some of the difficulty arises from cultural isolation of the scientific 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: and engineering communities. One antidote lies in a more systematic ex- 
Advancesci, Washington. For "Instructions for Contrib- posure to issues that concern society generally, especially regarding those 
utors," write the editorial office or see page xi, Science, whose lives seldom intersect the technical aristocracy, and whose con- 
28 September i979. 
BUSINESS CORRESPONDENCE: Area Code 202. sequently remote concerns and dreams are alien and heard vicariously, if at 
Membership and Subscriptions: 467-4417. 

all. When the technical community recognizes that it must address the stark 
Advertising Representatives questions of who wins, who loses, and how much, then they may also recog- 

Director: EARL J. SCHERAGO 
Production Manager: MARGARET STERLING nize that the attack on these questions of cultural and psychological as well 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND as operational effects involves a kaleidoscopic blend of technical with social 

Sales: Naw YORK, N.Y. 10036: Steve Hamburger, 1515 knowledge. This surely will widen the perspective and enrich the value base 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: intrinsically present in all judgments that the technical community is 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- called upon to make on technology-intensive public policy.-EDwAIU 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, ill N. La Cienega Blvd. (213-657- WENK, JR., Professor of Engineering and Public Affairs, University of 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent Washington, Seattle 98105 
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