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New 
rotors 

the. 
Airfuge - 

the small-sample ultracentrifuge. 

The Airfuge? air-driven ultracentrifuge, with its high Particle Counting Rotor sediments particles uniformly 
forces and speeds, is unsurpassed for centrifuging small onto the surfaces of specimen grids for rapid, accurate, 
samples rapidly. The Airfuge continues to grow in versa- and reliable detection and counting. The unique Chylo- 
tility. Now there are five rotors to choose from for micron Rotor clarifies lipemic sera by flotation of chylo- 
numerous applications. microns in just ten minutes. 

Two fixed angle rotors, the 180 and the new 300 The Airfuge ultracentrifuge uses ordinary laboratory 
rotor, can pellet any material that can be sedimented in a air pressure to spin rotors almost friction-free on a cush- 
full-sized ultracentrifuge, but in a fraction of the time. ion of air. It's efficient, quiet, and simple to operate. Ask 
The rotors accelerate to a maximum speed of 95,000 rpm about the 30-day free trial offer for the Airfuge. For a 
in just 30 seconds. They can be used for separations description of the Airfuge and its applications, write for 
ranging from molecular weight determination studies, the new Airfuge brochure, SB-557, to Beckman Instru- 
binding studies, cellular separations, lipoprotein fraction- ments, Inc., 1117 California Ave., Palo Alto, CA 94304. 
ation, to steroid hormone receptor assays. 

The Batch Rotor pellets material in a polyethylene 
BE C KM A N 

liner or in the rotor body itself. The Electron Microscopy 
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From the graphics leader 

Two new desktop 
computers. By Tektronix. 

Faster processing. 
Finer detail. Both as easy 
as they look. 



computational speed. Including 
built-in binary loader and matrix 
functions, it brings to the lab 
researcher, statistician and 
business analyst new power 
and memory capacity. 

4 The new 4054 is the first 
desktop computer with a 19- 
inch display. Information density 
is 16 times greater than our own 
4051 desktop computer. It brings 
personal processing conveni- 
ence to the engineer. The 
designer. To anyone who 
needs graphics precision down 
to the last detail. 

Best of all, they're built to 
look easy. Learn easily. To make 
sense. Graphically-enhanced 
BASIC; contoured; typewriter-like 
keyboard; 100% software com- 
patibility among all computers in 
the series, plus our full comple- 
ment of peripherals-all com- 
bine with the inherent simplicity 
of graphics to make your 
problem-solving personal, 
powerful, and easy 

Call our toll-free answering 
service at 1-800-547-1512 (in 
Oregon, call 644-9051 collect). 
Or write: 
Tektronix, Inc. 
Information Display Division 

rom the innovator 20. Box 500 
raphics: Beaverton, OR 97077 

The easiest (503)682-3411 
computers that ever Tektronix International, Inc. 
gave a graphic answer. European Marketing Centre _________________________ Post Box 827 

1180 AV Amstelveen 
One built for size. Both The Netherlands 

built for speed. Both featuring Tel. 020-471146 

Tektronix 
COMMITTED TO EXCELLENCE 

its mind. It is designed around 
an advanced microprocessor Circle No. 240 on Readers' Service Card 

that provides vastly increased 
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The ability to precisely and refinement. It stands as brightness. In fact, CF optics 
faithfully record specimens on nothing less than an entirely bring to Nikon resolving 
film has always been the new standard of light power closely approaching 
ultimate test of microscope microscope performance. A theoretical limits. 
optics. Shortcomings that standard against which all The most exacting require- 
would be insignificant in less others will be measured. ments of photomicrography 
exacting tasks are glaring in a To achieve this dramatic demand the ultimate. Nikon. 
photomicrograph. breakthrough, Nikon engineers The difference between seeing 

Now, with a single stunning combined a new, extra-low and not seeing. Knowing and 
innovation, Nikon has produced dispersion glass with an inge- not knowing. 
an unprecedented advance in nious concept in optical design For further information on the 
microscope technology. Called to virtually eliminate chromatic entire line of Nikon instruments for 
CF optics, it's a development aberration. The Nikon CF photomicrography, contact: Nikon Incorporated, Instrument Division, 
so revolutionary that it system delivers unparalleled Ehrenreich Photo-Optical Industries 
represents far more than a resolution, color fidelity, Inc. * 623 Stewart Avenue, Garden 

flatness of field and image City, NY 11530. (516) 222-0200. 
Look to Nikon 

JI1if1 
Blicken Sic auf Nikon 
Circle No. 282 on Readers' Service Card 
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Ill BIOPHOT MICROSCOPE 
WITH HFM AND VIT - Placing 
your Nikon microscope and camera 
system on a VIT tabletop effectively 
isolates it from 99% of high fre- 
quency and 90% of low frequency 
shock and vibration. The system is 
especially useful in urban and 
industrial environments. 

II SMZ.1O MICROSCOPE IV MULTIPHOT UNiVERSAL 
W1TH AFM MICROFLEX AND PHOTOGRAPHIC SYSTEM - 

I HFM/AFM/PFM MK II LIGHT SOUIWE - For high resolution photomacro- 
MICROFLEXES - Choose the This system combines high resolu- graphs, its magnification range of 
camera system with the degree of tion with the ability to photograph l/3x to 40X is ideal. Designed with 
automation you require. From the actual stereo pairs for instant prints, high rigidity and excellent optics for 
HFMs totally computerized expo- The MK II fiber optic light source sharp images, it accommodates most 
sure selection range of 1/60th sec. provides intense spot illumination any film format. Offers resolution 
to 30 mm. through the PFM with its without heat. The self-supporting and contrast superior to conven- 
manual control of speeds from light pipes require no clamps or tional compound and stereo micro- 
1/250th sec. to 1 sec. plus B and T. holders to maintain position, scopes at ultra low magnifications. 

II 



Technical 

for impatient 

 94  

a. Torque test, axle bolt. Type 667 Coaterless film. 
b. CRT graphic display. Type 084 film. 

C. InterferometriC evaluation of flat mirror with laser light. Type 57 High Speed 4 x 5 film. 
d. Converter circuit inspection 700x, scanning electron miCrosCopeType 52 Fine Grain 4 x 5 film. 

e. Memory circuit, lOOxType 665 Positive/Negative film. 



photography 
people. 

If you need photographs of lighting iS built in and framing 
your work, why sit around is automatic. So all you have // 

waiting for them7 With to think about is the picture 
Polaroid instant photographic You can even use the CU-S to 
equipment you get imme- capture a transient image on a /99.. 

'9 "99", diate results. cathode raytube / Our wide range of equip- Many cameras and instru- < ' ' 799 

ment lets you record every- ments can be adapted quickly 
thing from microbes to metal and easily for instant pho- 
stress tests. With Polaroid tography with Polaroid film 
self-developing films you can holders (3).They come in 
have professional quality 3 models to handle 3 different ' 

results in color in 1 minute, or sizes of Polaroid Land film 
in black and white (with or (31,4 x 41,4, 4 x 5, and 8x lOin.), > 
without a usable negative) in so you can get instant results  

seconds. And our equipment in almost any format. 
is simple to use. So you can Many other manufacturers  . . 
take the photographs you of cameras and instruments 
need without needing to also supply Polaroid Land 
know a lot about photography camera backs that adapt their '9 

The M P-4 Multipurpose equipment to instant photog- ' 

camera (1) is a versatile, self- raphy. These backs use 9 
contained photo studio any- different convenient Polaroid 
one can operate. It uses 14 pack films, so you can see / 

different Polaroid instant films your project in a new light. 
to keep you out of the dark- To find out how you can '9 9'9'97' ,A'9""*"9 

'9. room. And it copies, delivers get instant results, mail the / "9> close-ups, reductions, macro- coupon below. Or if you're a 
photographs and photo- very impatient person, call 
micrographs, to bring your us toll-free from the conti- 
answers to light. nental U.S. at 800-225-1618 

Our CU-S Close-up camera (from Massachusetts, call 
(2) is a lightweight, hand-held collect 617-547-5177). 
system you can take almost And stop tapping your foot  

anywhere and get instant while you wait for your photos >' " ' 

photos from 1/4 to 3 times life to come back from the lab >'9 

size. Exposure is easy to set, / 9''9'9'9""' 9''/$,/ 

Polaroid Corporation Polaroid V' 7 us rial Marketing, Dept. A435 575 Technology Square cambridge, Mass. 02139  I I 'm impatient. Please send me more information on how I can use Instant Laboratory Pictu N ________________ Polaroid instant photography in my work. ame________________________________________________ 

Title_____________________________________________ 

Company 
Address_____________________________________________ 

I City________ State ____ Zip ____ 

Current camera or instrument______________________________ 
Application or need__________________________________ 

?1979 Polaroid Corporation. "Polaroid" L?___?j 



Why this one-of-a-kind invention 
didn't end up as 

the only one of its kind. 

Every new invention needs By correlating the pattern to the 
another new invention -the one that fiber's diameter, they were able to 
can mass-produce it at an affordable build a monitoring system into the 
cost fiber drawing machinery. It 

For example, Bell Labs invented " measures the fiber 1000 times per 
a process for making the glass rods second, automatically adjusting 
from which hair-thin fibers used in production to keep the diameter 
lightwave communications can be constant. 
drawn. The fibers have far greater The system works so well that 
capacity than conventional copper in all the miles of fiber produced by 
wires, so they'll help keep costs Western Electric, the diameter varies 
down. In fact, they've been carrying by no more than 30-millionths of an 
voice, data, and video signals under inch. 
city streets for about two years in a 
Bell System demonstration. Key 

But standard lightwave systems proven ways to manufacture products The to the Future 
will require miles of the fiber, pro- based on the latest technology - 

duced at low cost and to specifications coming out of the laboratory. In the Bell System, technology 
nothing short of microscopic. For example, while Bell Labs is the key to keeping costs down. It 

That's where Western Electric's scientists were inventing new glass is the key to constantly improving 
Engineering Research Center fibers, Western Electric engineers your phone service. 
comes in. and scientists were tackling the manu- And Western Electric's Engi- 

facturing problems involved. neering Research Center is an essen- 

A Unique Center The fibers had to be drawn from tial link between the ideas of the ________________________________ molten glass at high speeds, with laboratory and the realities of the 
less than a 1% deviation in diameter. factory. 

The Center is devoted exclu- Buthowdo you control a "thread" So your Bell Telephone Company 
sively to manufacturing research. of glass being spun at rates up to can make the best one-of-a-kind 

Here, a highly trained team of 15 feet per second? inventions a part of your phone 
scientists and engineers probe funda- Scientists and engineers at the service. 
mental questions about materials Center discovered that laser light Keeping your communications 
and processes. They provide Western beamed onto the fiber cast a system the best in the 
Electric factories with pre-tested, characteristic pattern, world. 

Western Electric 



Beckman now offers the research performance features with push capability Built right into the 
and clinical laboratory a complete button simplicity Permanently stored 9000 is a complete computer that both 
choice of gamma counting instru- counting programs eliminate all controls the operation of the instru- 
ments Check the features below knobs manual controls and switches ment and takes your data through to 
to find the one instrument that can to make operation fast easy and final answer 
most effectively satisfy your needs. more reliable Simply select the desired Of course, if you're really 

The low cost Gamma 4000 is a program load samples and depress going to be choosy about your next 
high performance bench-top unit the AUTO pushbutton a completely gamma instrument, you'll need 
featuring ease of operation, 200 or simple and thorough approach to complete technical information. Why 
400 sample capacity, preset and counting not get it now? 
variable windows and a choice of print- The Gamma 8000 takes micro Contact Scientific Instruments 
out devices The optional DP-5000 processor control one step further Division Beckman Instruments, Inc., 
computer/printer provides on-line and allows the user to design special P0 Box C 19600, Irvine, CA 92713. 
data reduction capability- for counting programs, while main Innovation you can count on 
Radio Immunoassay final answer taming the simplicity of operation 
calculations unique to Beckman Instruments Circle No 301 on Readers' Service Card 

The Gamma 7000 is micro- Finally there's the Gamma 9000 
processor controlled and offers high with the ultimate in data handling B E C K IVI A I%I ? 
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"VAX offered us almost to be about a third as fast as the 168, which is 
really quite impressive. And it's very possible 

three times the address that for certain applications, we may see a negli- 

space of our 370/168." gible loss of throughput over the 168, thanks to 
Bill Miller, Senior Systems Analyst VAX's unique page clustering scheme." And as far as system performance to date, 
Chevron Geophysical Co., Houston, Texas Miller reports: "The VAX/VMS operating sys- 

tem has been remarkably reliable. The people 
at Digital have done a phenomenal job." 

"VAX's true 32-bit addressing 
""'9', , puts its potential capacity 

so far out, we don't have 
to worry about it." 

'/9" Dr. Edwin Catmull, Director, 
Computer Graphics Lab 

New York Institute of Technology, 
Old Westbury, New York 

The Computer Graphics Lab at New York 
Institute of Technology 
is a leading research 
and production facility 
for computer animated 
commercial and educa- 

Chevron Geophysical is heavily engaged tional films. 
in seismic data processing involving matrix In Dr. Catmull's 
operations on large arrays. words, here's what "9 

As Senior Analyst Bill Miller states the brought NYIT to the 

problem: "Our IBM systems, running on TSS, VAX-11/780: "While 

give 24 bits of true address space - for a maxi- spending years de- """I-' mum program size of 16 megabytes. But only veloping our capa- 
10 to 12 megabytes of this can be used by the bilities with mini- 
programmer- and our application had grown computers, we 
to the point that TSS was simply cramping us. 

"With the VAX-1l/780, we know we can 
have application programs that use a full 32 
megabytes as we're configured now- and it 
could be more if we wanted." 

But Chevron didn't buy their VAX without 
first benchmarking it against the far more ex- 
pensive 168. 

Miller comments: "We developed a number 
of benchmarks to test specific areas of perfor- 
mance. On the average, the VAX CPU appears 



"With a 22,000-point data base, 
IuhttuuhtuIIiihIIttI V1 P we really needed VAL)('s 
IIIIIIIIIUIIIIIIII" huge memory capacity." 

Peter Ackermans, Manager of Computer 
Systems Engineering 

CAF, St. Laurent, Quebec, Canada 
CAE Electronics Ltd., currently has thirteen 

VAX-11/780 systems under development for 
both flight simulation and supervisory power 
control. 

Here again, VAX capacity was key. Systems 
Manager PeterAckermans told us: "Our SCADA 
systems for the power market need to handle 
a 22,000-point data base. VAX's large memory 
capacity and the VAX/VMS virtual memory 
operating system made it a very attractive 
machine." 

continually ran into the problem of small address But speed was also important. "In flight 
space. Our work demands the large address simulators," Ackermans continues, "top 
space we can get with a 32-bit machine. We FORTRAN performance is essential, and on 
were dealing with extremely large, randomly that score, VAX measures up well. Our FOR- 
accessed data bases, and memory mapping is TRAN programmers have also been impressed 
not the answer." with the machine's debug facility and file 

Dr. Catmull continues, "The VAX UNIBUS handling capabilities." 
lets us easily hook up a wide range of special 

video display equipment that had previously Digital's VAX-11/780, with its true 32-bit 
been on the minicomputers, and allows us address space, has set a new standard for pro- 

to easily convert our algorithms." gram capacity. This means that you can run 
According to Dr. Catmull, "VAX has large programs easily on VAX, with a potential 

fulfilled our expectations for speed, pro- for growth that's unmatched in the industry. 
gram size, ease of conversion, and ability But rather than have us tell you about it, 
to attach special graphics equipment." send for our new brochure. 

And listen to our customers. 

[TI Please send me the new "VAX-Ask Any User" 
* brochure and detailed Technical Summary. 
/EII Please contact me. 

Name __________________________ Titie 
company 

Address 

I City State Zip 

M lication is: U Education U Medical U Laboratory 
ngineering I] Government U Resale L] Other. 

Send to: Digital Equipment Corporation. Communication Services, 146 Main St., NR-2/2, 
[aynard. MA 01754. Tel. 617-481-9511, ext. 6885. S-a-172J 

Circle No. 207 on Readers' Service Card 

E.g. 



GRAPHICS IN EDUCATION 

ttEngineering to business 
to math: Every term my students 

0 

invent new uses for 4006-1 graphics. 
Dr. R.L. Phillips 
University of Michigan 

computer graphics is developed programs to tape on Computer Graphics 
usually used as a tool for produce flow charts. in Learning, application or 
teaching specific To design aircraft. Even product literature, please 
subjects. But Dr. Phillips to compose music. write: Institutional Market 
unleashes a world of 
subject matter as a tool The equipment, of Manager course, is from Tektronix. Tektronix, Inc. for teaching graphics. Terminals like our 4006-I Information Display Group 
One project in his course on have been acclaimed as a P0. Box 500 
graphics asks students to boon to personalized Beaverton, Oregon 97077 
develop their own graphics instruction in teaching Tektronix International Inc. 
applications. The results computer graphic methods European Marketing Centre 
continually demonstrate and applications Postbox 827 
graphics' versatility as a 1180 AV Amstelveen 
personal learning device. Students and teachers The Netherlands 

"I never cease to be are discovering new Tel: 020-471146 
amazed," Dr. Phillips graphic applications everyday. And there's no 
says. His students have end in sight. For a video Thktronix 

Copyright ? 1978, Tektronix, Inc. All rights reserved. 

640 Circle No. 209 on Readers' Service Card SCIENCE, VOL. 205 



TIAA- CREF 

Supplemental 
Retirement Os 

Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred anpuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

- - - - - - ---- - - 1 
A A 

I Send me a booklet describing 
I TIAA-CREF Supplemental Retirement Annuities. 

I Name _____________________________________ I 
Dateof Birth 

Address Street 

I City State zip I 
I Nonprofit I 

Employer I 
I Teachers insurance and Annuity Association 

730 Third Avenue, New York, New York 10017 Wi 
L - - - - -- - J 
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Fingertip phase. 
Finest optics, Economical phase, 
easiest phase screening darkfield The great nrne in optics 

The Zeiss Clinical Standard With no extra cost, you get 
Microscope literally puts phase screening darkfield. Switch 
at your fingertips. You just swing from lOOX screening darkfield 
in the phase ring. That's all there to 400X phase with fingertip 
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be. Zeiss beats them all because minimal expense. 
Zeiss optics are the best. Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, NewYork, N.Y. 10018(212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco, washington, DC. In Canada' 45 valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660 
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IT'S EASIER 
TO CONCENTRATE FREE Catalog 

S New 4-way relief from problems with 
'AT jjjj minicomputer supplies and accessories. 

the only system to  1. One-stop shopping. 
I nmac (formerly known as 

use for simultane- -'-'---'-'-'-'-'--'-'- Minicomputer Accessories 
ous concentration UANI'I Corporation) has a catalog 
and dialysis. The of over800 products. Every- thing from racks and line- 
S&S system of collodion bags and printer paper to connectors 
apparatus is the simplest and fastest and cables. Each designed 
way to concentrate proteins and nucleic acids. The bags to help keep your minicom- 
are available in MW retentions of 10,000, 25,000 and puter or word processing 
75,000, and off r fast, convenient concentration and easy system up and running. 
collection of the fraction. Recovery is greater than with 2. Hassie-free ordering. Inmac lets you order by other systems. mail or phone. So keep our 

The collodion bag system can reduce protein solutions Summer '79 catalog close. It makes those once tough tasks 
to near-zero volumes. For instance, the UH 1 00. 25 bags like ordering magnetic media easy, fast and foolproof. 
with a 25,000 MW cutoff are ideal for use in concentra- 3. Fast shipment of just the quantity you need. 

of antibodies, enzymes, blood fractions, and concen- Inmac ships your order within 36 hours from centers in tion California and New Jersey. In a bind? Call us for many tration of urine, synovial and cerebral spinal fluids. 
Contact your laboratory supply dealer or write for special services that insure you get your order to your installation within 24 hours. Call now and give us a chance. 

Bulletin M-82. Schleicher & Schuell, Inc., Keene, NH 4. Fieid-proven quaiity means precision performance. 
03431. (603) 352-3810. With S&S, it's in the bag. Inmac guarantees every product in these 70 pages for 

at least 45 days And even some for up to ten years. 
Send for your FREE Schleicher& Schuell LIniiiie Inmac catalog or call 
(408) 727-1970 today! 

2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 

1979 international Minioomputer ACCessories Corporation 
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Naturally it is more convenient than assembling the components 
yourself. But even more important is its reliability. 

For example, the Ecoli DNA Polymerase I is cloned in our 
laboratories to ensure extremely high reproducibility. The dCTP, [a 32P1J 

is tested for nick translation by our Biological Testing Laboratory. (Typical incorporation 
is 40%, and we guarantee 1 x 10 dpm/,ig DNA.) The supercoil PBR322 Plasmid 

DNA control we use to test each lot of systems IS included so you can check 'S 
yours. Finally, the DNAse I, dNTP mixture, stop-buffer, and sterile deionized 

water are optimized for compatibility and stability. Approximately twenty assays can be run. 
A bulletin describing this exclusive system is yours for the asking. 

New England Nuclear 
549 Albany 5treet, Boston, Mass 02118, Toll-free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals Gmbll: 0-6072 Dreieich, w. Germany, Poattach 401240, Telephone (06103) 85034, Telex 4-17993 NEN 0, 
NEN Canada Ltd., 2453 46th Avenue, Lachine, Gue H8T 3c9, Telephone 514-636-4971, Telex 05-821808 
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Ohaus Brainwel h 300 

Never berore, ror so little, could you get so much. 

The Ohaus Brainw igh 300 costs only 
$1,195 and gives you a capacity of 300g "" ' '''' 

with a readability of 0.01 g. (If you want __ 

to find out how much that price is going 
to save you, just ch ck what our com- 
petItor are chargIng for balances with 
similar capabilities.) 

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

Like extended visibility 
- Stand up; sit down, go 

to th back of th room. Th 
display on the Ohaus 300 IS 

W still easy to read. That's 
oecause the no-glare window with the 
big, easy-to-read digits is deliberately 
angled for maximum visibility wherever Parts and service are as near 
you are. And that can save a lot of head 
aches whether you're in a lab, or on the ances every Ohaus Brainweigh comes The Ohaus 300 15 

line or in a classroom, equipped tb handle a BCD option. You made right here in the 
can add a BCD interface right away-or U.S. And although its 

It tells you when it's ready- whenever you come to need it. built-to-take-it die-cast '1' 
and when you ye goofed 

case and solid state compo- 
No more guessing nents put maintenance at a minimum, 

whether the balance has when the balance finally needs a little 
1:1 settled down; no more attention, it's nice to know your local 

annoying digit flutt r. When the "g" dealer can do the job. 
appears beside th digits-in 3 seconds Get all the facts 
or less-it's your guarantee that the DOAIMUB - 

reading is stable. If you'd like to see the rest of the 
And if the pan is overloaded or I reasons why the Ohaus Brainweigh 300 

dislodg d, you'll g t an error sign in outclasses the competition, and the 
the window many ways it can make your operation 

faster easier and more accurate, just 
The 300 is a new generation return thecoupon. 
balance This low- '1141 OHAIE 

profile balance is' only a 
- littl larger than an ordi- 

- nary desk phone. But The weigh of the future. 
packed inside is enough : i9Ous coo 

advanced technology to make the Ohaus ?Ohaus Scale Corporation, Dept. 14-089 29 Hanover Road, Florham Park, N.J. 07932 
300 a generation ahead of any other * (201) 377-9000 
balance on the market. Its state-of-the-art U yes, show m the weigh of the futur Send me the full-color catalog on the 
electronic components are almost en- Ohaus Brainweighs. 
tirely plug-in for easy service. And there U I'm ready to s e a demonstration. Please have a dealer sales rep call me. 
are fewer of them-for better reliability 
and more dependable performance. Name_____________________________________________________________ 

TitI ______________________________________________________________________________ 
Want a BCD interface now Organization 
or later? You don't have to Address _____________________________________________________________ 

worry about it. Unlike City State Zip 

Lz7i other electronic bal- Phone Number_____________________________________________________________ 
* Circle No. 167 on Readers' Service Card 



novel theory concerning the predict- 
ability of heart attack. We welcome the 
opportunity to recapitulate our argu- If it isn't a Napco 
ments.  I rt:'b!:bt-1.;llor 4j We strongly uphold the right of mdi- yOlI. LIIIX ue viduals to determine for themselves what 
will be done to their minds and bodies. 

 The basic right to self-determination, temperature however, is threatened by two forces 
represented in the current "rituals" of- in the 
fered in the name of "informed consent." 

water  An informed consent ritual is an attempt 
JdLI% L to defend the underlying "right'; it is 

not in itself, either legally or ethically, 
a "right." It is justified only to the 
extent that it actually promotes self- 
determination. We very deliberately 
chose the term "ritual" to distinguish 

cham ber. certain practices from the underlying 
The Napco 7000 series research is temperature "right" to self-determination. The ethi- 

are the only water sensitive, reading the cal question with such "rituals" is 

jacketed automatic C02 exact temperature of the whether or not they are the best possible 
incubator that actually chamber is critical. ones to ensure that the "right" is pro- 

tected. 
tells you the temperature For accuracy and The threats are these. First, institu- 
of the chamber, where reliability, insist on the tional lawyers dictate the form of 

your important Napco 7000 models. mended consent forms, so that the forms 

experiment is taking They are the most become releases designed to protect the 

place. advanced incubators on institution, not information designed to 

All other water the market. Available in inform the individual. One has only to read a few such forms to note the legal 
jacketed automatic C02 single or space saving language, the requirement for witnesses, 
incubators read the vertical models. There's and the obvious intent. We point out this 

temperature of the water, much more. Write for happening, emphasize that it does not 
not the chamber brochure. even protect the institution, and urge 

environment. If your that the practice stop. 
Second, those who have been formu- 

water lacketed lating informed consent rituals have not 
auPco? paid sufficient attention to the injury that 

us patent z3848569 - may be caused by the ritual itself. We 

- point out, and our respondents agree, Appliance Company that harm may result from ill-considered 

A Heinicke Company offerings of "information." The harm 

3000 Taft Street may take the form of suggested symp- 

Hollywood, FL 33021 toms, induced anxiety, panic-related ac- 
1 800 327-9783 or cidents, or serious physiological reac- 
1 (305) 987-6101 tions. The respondents would argue that 
I all individuals have a right to this infor- 

Available at the following dealers mation, and that all must receive it. But 
curtin-Matheson 

'Ic' Fisher Scientific co. does a nght to harm people exist? The 

Sargent-Welch I right of free speech has, in American le- 
SG.A Scientific gal and ethical thinking since Holmes, 
Scientific Products 

<I' Arthur H. Thomas co. been specifically held to deny the right to 
VWR cry "fire" in a crowded theatre. Thus, 

Y In Canada: the action of unnecessarily evoking anx- 
V Canlab iety reactions which can lead to physical 

Fisher Scientific Co Ltd 
Sargent-Welch of Canada Ltd harm cannot be a "right"; it is this prop- 

erty of present informed consent rituals 

If you should ever have an equipment breakdown... that we criticize. 
The consent form is inescapably a part 

' / Q  ( l i I ' / of the experimental procedure. If it has 
potential for harm, the subject must be 

'in /" 7' " ' "  1 Wi " warned against this possibility just as 

You'll seldom need the Minute Man service because surely as against the other hazards of an 

Heinicke and Napco instruments are built to work. But if experiment. Current consent form rituals 

you do just dial toll free 800 327 9783 constitute human experimentation, but 
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oddly enough they have not been sub- 
jected to as rigorous control as other 
forms of human experimentation. Who is Ahandful of good reasons 
going to watch the watchdog? should 

What, then, shall we tell our subject? JA11 m onitor "Full disclosure" is often naively equat- 
ed with "full knowledge." In point of 
fact, more comprehension is generally 
achieved by transmission of smaller HPLC at 206 nm 

amounts of clearly stated information 
than by prodigious quantities of "fine 
print." "Full access" is a more reason- 
able approach, and is the one which we 
urge. For example, a consent form might 
in two or three sentences outline the ex- 
periment and accurately define the ex- 
pected level of risk in terms of a univer- 
sally understood referent. (As dangerous 
as . . . the drawing of blood, a tonsillec- 
tomy, an airplane trip.) The reverse of 
the form, or a separate booklet, a copy of  "k "'" 

which the subject would retain, could -/ $V y" - 
contain all additional information that 
might be desired. 

Nothing should be withheld from 
those who wish to know it. Similarly, 
nothing should be forced down the 
throats of those who do not wish to 
know. For those individuals who choose 
to know all, there are numerous ways in Heart of LKB's new Uvicord S UV-monitor is an RF-excited 
which information about potential ad- gas discharge lamp with an intensity at 206 nm that is orders of 
verse side effects can be presented to magnitude higher than any deuterium lamp. High photon flux 
them. Whatever way is chosen, it is wise reduces noise, typically to <1% at 0.005 AUFS at 206 nm so that 
to include a discussion of the placebo ef- 
fect and its potential for adverse reac- what other instruments lose in the background, the Uvicord S 
tions, since this may mitigate the adverse monitor brings up strong and clear. You can thus pick out 
effects. This recommendation, of course, compounds which absorb only poorly at longer 
is one of offering access to more informa- wavelengths-sugars, lipids, steroids, terpenes, alkaloids, 
tion than is currently the custom. nucleotides, non-aromatic peptides among them. And because 

We closed our editorial by noting that the high intensity 206 line has a bandwidth of only 0.2 nm, 
in some instances subjects might be at linearity and stability are outstandingly good even on the slopes 
greater risk from their self-appointed of absorption peaks. 
guardians than from the experiment; it But there are still more advantages to using the Uvicord S 
was precisely individuals such as our re- monitor: 
spondents that we had in mind. They 
would not allow the risks of informed 81A cell volume means high chromatographic efficiency * you 
consent to be considered; this, they say, can monitor at 254 and 280 as well as at 206 nm e dual 
is "mischievous." They reflexly defend sensitivity output lets you spot small peaks without losing large 
actions alleged to be in defense of a fun- ones off scale * the LKB lamp lasts three times as long as Zn 
damental right without considering lamps and 12 times as long as D2 types * and the new Uvicord 
whether such actions actually defend or unit (shown above in its entirety) mounts on a ring stand to 
threaten the right of individuals to deter- 
mine what will be done to their minds or occupy minimum bench space. 
bodies. These obtuse advocates of full A premium UV monitor: But not a premium price. It's well 
information unfailingly argue that "more within the reach of everyone. For full details, contact LKB today 
is better'; they argue for protection of 
the subject even as their rituals increase 
that subject's peril. Human beings have 
a right to access to information that will 
affect them, but they simultaneously have 
the right to choose when they have had 
enough. 

JAMES F. FRIES LKB Instruments Inc. 
ELIzABETH F. LoFTUs 12221 Parklawn Drive, Rockville, MD 20852 

CenterforAdvanced Study 301: 881-2510 
in the Behavioral Sciences Circle No 217 on Readers' Service Card 38A-308 
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What's the fairest way of allocating the nation's 
limited funds to reduce various risks to human life and 
health? A loaded question, to be sure. 

One way of evaluating a given risk-reduction 
program is to compare estimated costs with expected 
benefits, both measured in dollars. But this kind of 
analysis is controversial. For one thing, it requires 
placing a price on life itself. 

Here at the General Motors Research Labora- 
tories, societal analysts have developed a method .* a. 
which avoids that problem completely. It focuses on flOW LO uuuuu 
longevity and rests on the simple logic that since all 
life inevitably ends, no amount of risk reduction can Aim rnct nF 1i,iu',r. 
save lives.., only lengthen them. LEE IFIL FE HEW EEE 

The method involves using the extensive data for 
all categories of mortality risks and determining the ef- U longer ..fe.. 
fect on longevity of each category independently. The 
results can be summarized for each risk by the equa- 
tion: Average Years Of Longer Life 0.2 x Annual 
Deaths Per Million Population. 

This equation serves two purposes. First, it pro- 
vides a perspective of days or years gained from 
risk-reduction programs. Second, combined with cost 
estimates, it helps rate the effectiveness of those 
programs. 

COSTS OF EXTENDING LIFE 
PROGRAM 
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To illustrate its utility, we pefformed a study to I..m.E...in, General Motors 
compare the cost-effectiveness of several medical, II 
environmental, and safety programs presently under IWI Research Laboratories 
serious consideration. The chart above shows the L.............J Warren, Michigan 48090 
extreme variation in the costs of extending life by 
implementing those options. 

Through such unbiased comparisons, policy- 
makers can obtain a clearer picture of which programs 
offer the greatest potential gain for a fixed budget and, 
thereby, have a better basis for decision. 
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AMERICAN ASSOCIATION FOR Synthetic Chemicals in South Africa 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presents- Much has been written about various methods of obtaining synthetic 
tion and discussion of important issues related to the ad- fuels. But the South African efforts, although mentioned, have not received 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- as much attention as they merit. The Sasol (South African Coal, Oil and Gas 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- Corporation) installation is the largest synfuel plant based on coal operating 
including editorials, news and comment, and book re- anywhere. It converts an inferior high-ash (35 percent) coal into a broad 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the spectrum of products. These may include ethylene, propylene, butylene, 
AAAS or the institutions with which the authors are  gasoline, and long straight-chain alcohols and hydrocarbons. The Sasol 
ffiiated. 

Editorial Board plant has been operating for about 24 years. During that time efficiency has 
1979: E. PETER GEIDuscHEK, WARD GooDENoUGH, increased and much has been learned about control of products. Sasol is a 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. profitable operation while selling gasoline at the refinery gate for about 
LONG, NEAL E. MILLER, JEFFREY J. WINE 

1980: RICHARD E. BALzHIsER, WALLACE s. BROECK- 50l a gallon (l4 a liter). 
ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 
ANT W. RossITER, VERA C. RUBIN, MAXINE F. SINGER, South Africa has substantial deposits of coal but no oil, and it obtains 75 
PAUL E. WAGGONER, F. KARL WILLENBROCK percent of its energy from coal. The plant at Sasolburg is located on a huge 

Publisher coal field. Sasol I, the existing synthetics plant, is part of a versatile chem- 
WILLIAM D. CAREY ical complex that supplies much of South Africa's needs for materials such 

Editor as nitrogen fertilizers, plastics, and pipeline gas. Consumption of coal at 
PHILIP H. ABELSON Sasol is 5 million tons a year. Coal is gasified in Lurgi reactors with steam 

Editoriai Staff and oxygen at total pressures of about 20 atmospheres. Principal products 
Managing Editor Business Manager are H2, CO, C02, and CH4. The key components are H2 and CO. Their ratio 
ROBERT V. ORMEs HANS NUssBAUM 

Assistant Managing Editor Production Editor can be adjusted by varying the amounts of H20 and 02 used in the gasifica- 
JOHN E. RINGLE ELLEN E. MURPHY tion. Constituents present in addition to the major gaseous products include 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. NH3, H2S, and other sulfur-containing substances. To purify the raw prod- 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, ucts the gas is cooled, condensing out water and phenolic-type substances, 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
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