


Beckman L8's: 
the Ultracentrifuges of the 8O' 
Six years ago, Beckman set out to design a new type of ultra- MemoryPacTM Programmable Module. If you want to make 
centrifuge. Every concept of existing ultracentrifuge designs was duplicate runs using the same rotor speed, temperature, etc., tI 
completely reevaluated in the light of the newest technology. Memory-Pac module will remember them. No time spent, no 
The result is the Model L8 - a series of three ultracentrifuges so chance for error. You can reprogram Memory-Pac modules in 
remarkable and so advanced that they introduce a new era in seconds - as often as you wish. 
preparative ultracentrifugation. Built-in "Extras:' The Dry Cycle removes moisture from the 

The Advanced Ultra8TM Drive. The Ultra-8 chamber so that the next run can be started instantly. The ad- 
drive is a frequency-controlled induction vanced w2t Integrator has recall capability to reprodu 
motor. It drives the rotor directly and band positions more precisely. There are built-in 
is located inside the vacuum system There programs for slow starts with shallow gradients, and 
are no brushes to wear, no gears, for zonal operation. Internal diagnosi 
no high-speed vacuum seal. systems make servicing simple. 
We warrant the Ultra-8 Highest Perkormance Ultracentrifuge 
drive for 16 billion 80,000 rpm Model L8-80 generat 
revolutions - twice as up to 602,000 g for fastest possible 
long as any other drive. separations. Seven new Beckman rotc 

It needs no external cooling water, and the bring to 43 the number you can use in 
drive module is small and easily replaced. the LS's. Write for Brochure SB-580 
Microprocessor Control. You select rotor Beckman Instruments, Inc., Spinco 
speed, run time, and other parameters by Division, 1117 California Ave., Palo Ali 
finger pressure on the touch control panel - CA 94304. 
no knobs or switches. Run data are displayed 
in brightly lit digital form. 
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LOOK... NOMENISCUS 
REAHING PROBLEMS! 

The Metrohm Automatic Buret. 
The next best thing to an automatic 
titrator, at a fraction of the cost. 

Had enough of inaccurate men iscus read- 
ings, manual refilling of burets and tedious 
stopcock manipulation? Can't afford a fully- 
automatic titrator? Then consider the next best 
thing.., the very affordable, very accurate and 
very convenient Metrohm Automatic Buret. 

Equipped with interchangeable 'snap-in' 
buret units (1, 5,10,20 and 50m1), the 
Metrohm Automatic Buret will perform con- 
tinuous, non-stop titrations even with fre- 
quent changes of titrant. Instead of a 
men iscus, volume indication is provided 
by a clear digital display which gives 
direct readings to 0.01 ml or 0.001 ml 
(depending on buret size) without 
interpolation. 

The Metrohm Automatic Buret 
makes possible faster, more accurate 
titrations and is the answer for labora- 
tories with limited equipment budgets. 
lt may be coupled to ancillary sys- 
tems for automatic determinations of 

potentiometric or colorimet- 
ricend points. 

For informative liter- 
ature, write: Metrohm 
Division, Brinkmann 
Instruments, Inc., Canti- 
ague Road, Westbury, 
N.Y. 11590. In Canada: 
Brinkmann Instruments 
Canada), Ltd. 

BRINKMANN 

Metrohm Aut.om.atic Buret 
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A BRIGHTER BALANCE 
NA SMARTER PRICE. 

Space-age computer science brings you the weigh or Ohaus electronic balances are the simple, 
the future. easy weigh. 

The new Ohaus electronic balances that use their To see how simple and easy they are, consider all the 
brains to do your weighing. intelligent reaturesohaus squeezed into each one. 

Designed to end the myth that high-quality electronic And you can learn to operate one in just a rew minutes. 
balances are priced beyond your budget. The Ohaus Brainwelghs are so smart, they'll save 

Ohaus saw the future, and made it work for less. you time as well as money. 
The people who perrected the low-cost Operators can speed up repetitive weighings by not 

mechanical balance have built the rirst having to decipher numbers or wait ror stable readouts. 
arrordable electronic balance with the Their weighing operations will be raster, simpler, more 
quality you demand, starting ,, -'- reliable less troublesome and a lot less expensive. 
at just $1,195. Send this coupon to see the Ohaus 

The brain behind it all. electronic balances for yourself. 
Observe You'll receive our 

the tiny genius DICast Large, Stable Platform rull color catalog 
that controls Construct on Takes variety ci objects showing all the 
every Ohaus Stands up to abuse. and unexpect d Ohaus Brainwei ghs. Stain resistant. electronic Wipes clean. Pro- Big, Easy to Read Fully guaranteed. 
balance-our t cts against dust And backed by over and spills. Seen when s ated or 70 years o 

standing If overloaded, r Ohaus sophisticated Microprocessor 
microprocessor "Brain" error" shows. quality engineering. which stores F wer compo- Span Calibration There's just no 
operator com- n nts for great r , - Adjustment other weigh to enter liability. Recessed abov mands, then Compact Size the new world or 
responds only Id al for lab tabi . Rock-Steady space-age measure- 
arter achieving Sturdy enough for ment on a production line. "g" lights up for down- 
a stable con- Clearly Labelled stable re ding. to-earth budget. 
dition. Controls ' i, "Rapldtouch" 

Th t Right up front for \. . " >'i' ' Tare Bar quicker and easi r Recessed to avoid 
means human operation. accidentally taring. 
interaction 
without human error. .  The Ohaus Brainweighs 

The weigh of the future. 

TITLE 
Ohaus Scal corporation, Dept. 14Oia9 

29 Hanov r Road, Florham Park, N.J. 01932, (201) 377.9000 ORGANIZATION ________________________________________________________ 
ADDRESS ____________________________________________________________________________________ 

Li Yes, show me the w igh of the futur . Send me th full-color 
catalog on the Ohaus Brainweighs. Cii)' ___________________________________ STATE ___________ ZIP _______________________ 

O I'm ready to see a demonstration. P1 ase have a dealer sales r p contact m . PHONE NUMBER (Area Code) 
? 1979, OHAUSSCALE CORPORATION 
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If your research 
substances 

start with Chemical 
A thorough literature search this drug? Not if you use the improve searching of a 
is impossible without a GAS Indexes to CHEMICAL single substance and its 
system of surveying the ABSTRACTS (CA). closely akin derivatives. 
field and selecting for closer In CA, one substance goes Fully systematic names 
study the papers truly by one name-the CA Index permit structurally related 
relevant to your interest. For Name. That's why all substances to be grouped 
thousands of researchers references to a given alphabetically in the CA 
around the world, this substance are found at one Chemical Substance Index. 
selection process begins place in the CA Chemical This is another contribution 
with Chemical Abstracts Substance Index. Find the to efficient searching, and it 
Service (CAS) Indexes. name and you'll find the was impossible when many 

references-it's simpler than nonsystematic, common 
The Secret of you might think, language terms were used. 

CA Index Names exemplify To search chemical 
the controlled vocabulary substance references in 

Systematic used in CA indexes to assure earlier CA volumes, you 
that all substances will be should use the CA Formula Indexing.., referenced consistently. Index. This will connect you 

One Substance These names are chosen with the relevant literature according to accepted even though a substance s 
recommendations of the CA Index Name may have Geis One 
International Union of Pure changed from one Collective and Applied Chemistry Period to another. You 

Name (IUPAC). 
should also check the CA 

Chemical substances By indexing the same Index Guide covering the 
present a special searching substances always in the period of your search to find 
problem because one same way, CA avoids the the Index Name used at that 
substance may go by many confusion causedby timeforagiven substance. 
names. The drug Chlorpro- differences in terminology Three Steps mazine is a good example. used in the original litera- 
Different journal articles ture. Moreover, most CA 
call it "Aminazin," Index Names are precisely Toward 
"Clorpromazin," "Propa- descriptive of a substance's 
phenin," or "2-Chloro-lO- molecular structure. This is Efficient 
(3-dimethylaminopropyl) an important benefit, 
phenothiazine." There are at because you can translate Literature 
least 100 designations the name into the structure 
(including trade names) for from which it was derived, Searching 
this one substance: and vice versa. 

CH2CH2CH2N(CH3). CA chemical substance A study of Chlorpromazine 
names became more involves checking three GAS 

N Ci systematic with the publications. You can find Oc5xr beginning of the CA Ninth references on many Collective Index period chemical substances by C17H15CiN25 (1972-1976). Many non- following essentially the 

Do you need to look up 100 systematic names were same steps: 
names for Chlorpromazine to cross-referred to more fully systematic names in order to avoi&missing literature on ScIENcE, VOL. 204 



wncerns chemical 
it should 
Abstracts Indexes. 

1. Find the CA Index Name Collective Indexes. Each 3. Read the Abstracts in CA 
covers five years (ten 

First, looking up volumes) of CA: together, the Having obtained the 
Chlorpromazine in the CA three collectives provide pertinent abstract numbers, 
INDEX GUIDE, you find the access to all chemically- you then locate and read the 
following entry: significant literature abstracts in CA. These 
Chlorpromszine ropanomine referenced in CA between provide an excellent basis for 

See 2-rhtoro-NN-dimethyJ (50-53-31 1962 and 1976. For more deciding which documents 
This is the fully systematic recent studies, check the you need to review in their 

CA Index Name. It designates semiannual CA Volume entirety. Your literature study 
the unique molecular Indexes published since is well underway, and you 
structure and eliminates the 1976. can be sure you haven't 
ambiguity arising from trade No matter what term was missed any important 
names and "common used for this drug in the sources of information. literature, any study concern- U4. language" terms applied to ing Chlorpromazine is listed T 

he EuII. this drug. The five-digit number in brackets is the under the CA Index Name: M ore 
CAS Registry Number; it has 1OH-Phenothiazine-lO-propanamine 

no structural significance 
but provides a concise ---. 2-chloro--N,N-dimethyl- (chlorpronwzine) Information, 
identification (somewhat Ii ke IOH-Phenothiazine-iO-propanamine, M ore 

a social security number) for 2-chloro-N,N-dimethyl- /50-53-3], tour Time 
detection of, by gas chromatog., 128228u the substance. 
detn. of 

in blood, 111152s Effectively in blood and urine, by gas chromatog., t28222n 

2. Go to the CA Indexes in blood and urine, in overdosage, 47872x Utilized 

0 
S Now that you have the CA lOH-Phcnothiszine-iO-propanamine, 

Index Name, it's a simple biolugical Studies 53-3J, Searching scientific 
absorption of, by cassava powder, in simulated literature will never be easy. matter to find literature stomach conditions, 175750d 

references. Assuming that acetytcholine metab. by brain response to, 145528g It takes considerable studies published acetylcboline of tirain striatum response to, know-how on your part to dibutyryl cyclic AMP in relation to, 127222a 
0 

af ter 1961 are of  discriminate between vitally 
primary interest in important studies and those 
this case, you go of marginal interest. But the 
to the CA Sev job can be done more 
enth, Eighth efficiently, reliably, and 
and Ninth thoroughly with the help of 

IIWMI A abstracts and indexes from GAS. 
A T ABSThACTS As long as chemistry-related 

inform at ion continues to 
- IL ct eolleSly0 grow, CA and its indexes will 

remain an excellent 
beginning for your research. 

0is -. 

1512,4sjs 

- Chemical Abstracts Service 
P0. Box 3012 Columbus, Ohio 43210 
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If you worry that articles 
you should see are being 

published in journals you 

don't see... relax. 
ASCATOPICS? trial subscriptions are an easy, economical way 
to find out what you might be missing. 

If YOU don't regularly read journals outside * You save time because you don't have to 
your field, you could be missing important create a profile - there are 290 ASCA- 
papers. TOPICS special interest profiles to choose 

ASCATOPICS in the Sciences can help - from. And ASCATOPICS reports are gen- 
by providing brief, weekly reports of current erally brief and easy to scan because they 
articles on topics of specific interest to you. arrive weekly. 
0 ASCATOPICS reports cover the contents of * And ASCATOPICS is economical. Ten- 

over 5,200 journals, including all the major week trial subscriptions to ASCATOPICS 
scientific disciplines, so you'll know about in the Sciences cost only twenty dollars 
important papers wherever they appear. per topic. 

 Choose from any of the profiles listed here. j 
Or ask for a complete list of the 290 ASCATOPICS in the Sciences today.j 

132 HIGH-INTEREST ASCATOPICS IN THE SCIENCES I 
Air Pollution (SOOQi) Please start my ten-week trial subscription to the 

I Antibiotics (LI-lactams, cephalosporins, penicillin) 1S01331 ASCATOPICS? in the Sciences that I've listed below: 
* Antihypertensive agents (S03041 I 
I Antiinflammasory agents - non-steroidal (SOl 07) 5 ___________ ____________ ____________ 
* Blood coagulation & hemorrhagic diseases (SD023) 5 _____________ 5 ____________ 5 _____________ 5 _____________ 

* cancer chemotherapy ISOlOlI 
* cancer epidemology (501 27) Total number I 

cancer immunology (50087) 
cardiovascular disease - atherosclerosis (SOOll) of ASCATOPICS ____ x US$20/topic Total _______ U 
cardiovascular disease - hypertension 1S03251 LIII Please send me a complete listing ot the 290 I 

* cell growth & division (50097) 
I cell motility 1S00741 ASCATOPICS in the Sciences. 
I chemical carcinogenesis 150239) I 
I chromatography - gas & gas liguid 1S0041 1 3 
* Diabetes 1501611 I 
* Environmental mutagens 1502531 Name Title 
* Genetic engineering 1S04421 __________________________________________________ 

Heavy metals in the environment 1500181 Organization Dept. 
Immohilized enzymes 1803971 
Immunoassay 1S02461 _______________________________________________________ 

I Immunology - allergies 1502421 Address I 
* Immunology - cellular 1500861 I 
I Insects - chemical control linsecticides & pesticides) 1500041 City State/Province Zip I 
* Interferon & interferon inducers 1S00491 
* Juvenile hormones 1500151 ________________________________________________ 

* Lipid metabolism & biochemistry 1500221 Country Telephone 
Membrane transport & permeability 1S0D671 
Prostaglandins 1S00081 
Reproductive endocrinology 1S02401 LLI? institute for U 

I Structure - activity relationships 1S00521 Scientific information? I 
Tissue culture 1S00211 325 chestnut Street Philadelphia Pa 19106 U S A 3 Tel 121519233300 cable scieo Telex 84-5305 29-15300979s 

I liVater pollution 1S00061 
-----mm-- --------------- ------ ------------- - ------ 
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Missed the Meeting? 

TRY OUR 

INSTANT REPLAY 
If you couldn't make it to the 1979 AAAS Annual Meeting in Houston, we ye 
arranged to bring the meeting to you. This year, like the past three years, we ye 
taped some sessions (both presentations and question-and-answer sessions) 
so you won't miss much. 
These high quality tapes are on handy cassettes useful for classroom, library 
or personal use and at a reasonable price. 
We can't list all the audiotape titles on one page, but the sampling below will 
give some idea of the diversity of topics available. Each title includes a program 
abstract. 

General Interest Patterns and Effects of Diet and Disease Today 

Getting Into Orbit: Historical Perspective on the (79T-4501). 2 cassettes. $16. 
American Space Program (79T-4271). 2 cassettes. Ecology and Environment 
$16. Deep-Sea Ecology (79T-4351). 4 cassettes. $32. 

Science in Society: Are There Limits to Usable The Amoco cadiz Oil Spill (79T-4461). 2 cassettes. 
Knowledge? (79T-4791). 4 cassettes. $32. $16. 

Mathematical and Physical Science Mathematics in Biological and 
Observing Opportunities for Orbiting Social Sciences 

Astronomers - Spacelab and Beyond The Uses and Misuses of Survey Data (79T-433 1). 
(79T-4311). 2 cassettes. $16. 2 cassettes. $16. 

climatic changes as a Potential Hazard Revealed Artificial Intelligence in Medicine (79T-451 1). 2 
by Geological and contempora Records cassettes. $16. 
(79T-4851). 2 cassettes. $16. 

chemisw' in Space (79T-4641). 4 cassettes. $32. AAAS Invited Lectures 
Biological Science Foundations of American Geology - George W White (George Sarton Memorial Public Lecture) 
Effects of Prenatal Exposure to Alcohol: Human (79T-4410). 1 cassette. $8. 

and Animal Studies (79T-449 1). 2 cassettes. $16. Space Exploration and Research - Owen K. 

Medical Science Garriott (AAAS Public Lecture) (79T-4440). 1 
cassette. $8. Genetics in Epidemiology (79T-4391). 2 cassettes. 

$16. 
Epidemiology Studies of Low-Level Radiation 

Exposure (79T-4681). 2 cassettes. $16. * 
Biofeedback: current Perspectives (79T-4751). 2 * For a complete list of the AAAS Annual Meeting * * 

cassettes. $16. * tapes (from 1976 through 1979) with prices and 
Health Care @ ordering information, please write to AAAS 

* Cassettes, % CEBAR Communications, mc, 9505 * Technology and Health care: Prospects and 0 0 * Berger Road, Columbia, Maryland 21046 
Pitfalls (79T-4321). 2 cassettes. $16. * 

* 0 Politics, Science, and cancer: The Laetrile 0 Name__ _ __ ____ ____ _______ Phenomenon (79T-4691). 1 cassette. $8. * - - __ ____- 0 
* 0 
* Institution. _____ ______ _______ ___ 0 Agriculture and Nutrition ____ ____ ______ 

0 Animals, Feed, Food, and People (79T-4401). 4 * 
cassettes. $32. Address .. __ _. _________________ __ 0 _ 

* 0 
0 

: City/State/Zip_____ _-_ _ ___ 
0 
* 0 
p 0 
0 00 000 00000 0000 000 000 00 00 000 00000 000 
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this way, each isotope is measured in  
The blo ff1 its properly corrected window. This 

results in the elimination of errors 
of up to 30% in the final DPM calcula- Random Coincidence have m ade tions due to statistical considerations. Monitor: RCM helps you eliminate 

errors in final results by calculating 
the percentage of chance chemilumi- 
nescent events contributing to the  2. H#:TheHisasuperior Beckman feature is completely 

big oiie In . observed count rate. This exclusive 

on the instrumental determination automatte, once selected by the user. 
instrum ents. of the Compton edge of an external Each individual user has the option 

Know why Beckman is number gamma source. The H$ technique of selecting the RCM feature. 
one in the liquid scintillation uses a microprocessor-directed scan These are three big reasons why 
instrument market? Because only of the Compton pulse height distribu- more than half of all researchers make 
Beckman has: tion of the sample to determine the Beckman the big one in the LS instru- 

inflection point. Increased accuracy ment fteld. And there are more. If 
and widest range of quench monitor- you're interested in being part of I ing without loss in sensitivity are the better half, call your Beckman U Automatic Quench the results of this unique Beckman representative or write: Scientific Compensation: Developed by feature. And we are the only manu- Instruments Division, Beckman 

Beckman, AQC is an instrumental facturer of commercial liquid Instruments, Inc., P.O. Box C-19600, 
technique designed to ensure accurate scintillation counters to specify Irvine, CA 92713. 
quench correction of dual labeled the reproducibility of our quench Innovation you can count on. 
samples. AQC dynamically adjusts monitoring. That's how confident 
all channel limits in response to the we are of the improved accuracy B E c .  A I%I ? 
level of quench in each sample. In provided by our Hi technique. 
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Fluorescence, light scatter, cell sorting. 
.oulter hos a family of compoct, reliable instruments that con help For a demonstration or more information on the COULTER 
'ou investigate a wide range of cytochemical, histochemicol ond TPS family, just fill out the coupon below and return it to us, 
rmunological characteristics. They ore the COULTERR Model TPS or call the Coulter office nearest you. 
elI Sorters. 

elect from 5 watt, 2 watt, or 0.] watt lasers, one or two color r-------------i 
inalysis, UV capability and other features to meet your research I Yes,l am interested in hearing more about the 
ieeds. I COULTER IPS Cell Sorters. 
tudy immunological response, the DNA or protein content of a D Please arrange a demonstration in my lab- 
eli, its surface structure, whether it is alive or dead, how big it is oratory. 
md many other things based on laser-induced fluorescence and!  LI Send me more information right away. I 
)r light scattering. I ____________________________________________________________________ I 
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I 
I Address 1 

City Store 

____________________________________________________________________________________________________ I U Coulter Electronics, '7 - - - Phone - -- - - - -- j 
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slide duplicator 
eliminates a lot Of 

Original Sins. 
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Exclusive contrast control unit permits you to "fine tune" contrast wIth controlled flashing 

The Bowens Illumitran I tran, or (for current Ill umitran 
not only gives great, owners), it can be purchased 
low-cost color slide 
dupes, it actually lets separately and added to older Illumitran units. you eliminate undesir- Of course, contrast control 
able effects on the 1 is just one of the features 
original slides. that make the Illumitran a 
How? With an exclu- tremendously versatile tool 
sive contrast control for scientific and technical 
that permits you photography. 
to reduce and Get all the facts. Write 
"fine tune" con- for our lllumitran 
trast, and equally im- literature. 
portant, lets you vary Bogen Photo corp., 
the color of shadow 100 So.Van Brunt St. 
areas without affect- P0 BOX 448, Engle- 
ing highlight wood, NJ 07631 
reproduction. 
You can get contrast con- 
trol as part of a new Illumi- 

Lester Bogen doesn't sell anything he wouldn't buy himself. 
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This Auto Flush animal housing system 
automatically flushes away animal waste 

and sixteen other things... 

? (1) The unpleasantness and boredom of frequent excreta Lab Products, Inc. 
pan cleaning. I 

(2) The time required for (1) above. 365W. Passaic Street Rochelle Park, New Jersey 07662 
(3) The Cost incurred for (1) above. LI I'm interested in more information about your Auto-Flush  
(4) The need for weekend and holiday caretaker i system. 

maintenance. LII d appreciate a copy 
of your complete catalog. (5) The cost of bedding materials. Name -._______________________________ __________________________ 

(6) The need to store bedding materials. 
(7) The cost of distributing bedding materials. i Title -__________________________________ 
(8) Airborne litter dust. i Dept. 
(9) Microbial transmission on airborne litter dust. Organization. . 

(10) Room odors. i Address____________ _____________________________ 
(11) Excrement fermentation. 
(12) Complex electromechanical components. i ----- -- -_____________________ 

(13) The need for expensive wiring associated with (12) Phone_______________ _______________________ 
above. area num r ext - 

(14) Cage locking problems. L? 

(15) "Freezing" leveling casters that cease to function. 
(16) Rusting problems. lab proaucts Note: This system is also available with automatic watering. inc a flct1D company 

For more information about Auto-Flushand/or the complete 365 West Passaic Street Rochelle Park, N.J. 07662 
Lab Products catalog, please call, write, or use the coupon. 
Lab Products, Inc., 365W. Passaic Street, Rochelle Park, New Lab Products.. .not just plastic cages, metal Cages, CUS- 

Jersey 07662. 201 /843-4600. tom fabrication, laminar flow systems, bedding, automatic 
watering systems, accessories... 
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-> ?Yt.s - - -, - - - grossly suboptimal. It used a packaged 

rather than a field-erected collector- 

A'. L roughly doubling the cost per square me- 
 NUL IJIEIIIhIU ter (7); was about seven times oversized 

* . (8); and required backup even though 

sau ik  IntIOUS j 100 percent solar heating is che per for house to which cost-effective heat-con- 
1 7 3. W j serving measures have been applied first 

II1g( 1 (9). Seeking the best buy for each tech- 
i nology, I relied on Bechtel data in Bech- 

K , l tel's area of expertise-hard technolo- 
gies -but, outside it, preferred other 

I data sources (2) that were mote detailed 
and technically sound and included all 

stereo - the other soft technologies I wished to 
I analyze. (The ESPM included no oth- 

EEEEE*F - ers.) Contrary to Gallagher's implica- 
K I tion, 1 normalized all cost data to the 

I same accounting conventions for all 
technologies. 

- , The ESPM was intended, as Gallagher 

states, to calculate only total capital 
costs, not fuel or operating costs (10). 
For a complete accounting I therefore 

I had to add non-Bechtel auxiliary as- 
ptions (1, 2). Seeking to show that 

my results " re often dominated more" 

Gallagher compares my first published 
. $50 hose than by the ESPM capital costs. capital-cost calculation (l1)-"$3179 to 

00" (12) per kilowatt electric (kWe) 
delivered for nuclear and $2476/k We de- 
livered for coal-with the LSPM's total 

t. .. Wild M-5A Stereomicroscope. Because 
of high resolving power, ample working - capital cost of 'approximately $1 100/kW 
distance, large field coverage, powerful installed capacity for both coal and nu- 
adjustable lamps and a complete range clear systems (in 1974 dollars, including 
of accessories, we think you'll say it transmission and distribution)." Of 
for us. course they differ-like comparing ap- 

pIes with horned toads. Gallagher's costs 

TheM-5Aianim proved M5. Magnification r ae per kilowatt electric installed, not de- 
ange  livered; using the capacity factors from 

I 4x t& 2Ox, producirg ptionaHycrisp images I (H) and the ESPM's transmission and 
NeW tOcgstflg.and power ch&ni ing mechanisms are distribution (T & D) losses [16.4 percent 

&tflOQTh worldng and jan fr?&. rotetive steel (1)1 and capital costs ($489/kWe in- 
- stalled), the FSPM's actual 1974-dollar hbod  it a ide1 4rw .. capital costs of $1074 and $964/k We in- 

- . - suit/cc! for nuclear and coal, respectively, 
BEAM$PLtTTER_-PHOTOTUBE Easily inserted to convert the would become $1976 and $2306/k We A- 
bingulr uptt into-a tt1noculr rnstr'unient to-suprt a camera, i lirered. Gallagher has also omitted (1, 2, 
asshown. -. - . 11) the ESPM's marginal fuel-cycle in- 

 llS IAP1-FlA$M:Dth of field a.acliustable at any I vestments and my initial core cost and 
}ven piwr for riicl di&sctin and micro man,ryuFatuon I compared his 1974 dollars with my 1976 

I QA4FIA LUclpA;IAUphes to make pencil tring fast and easy dollars. The discrepancies he cites arise 
I solely from these sources, which result 

 titterprnits ourate I trom his arbitrary omissions, not my 
pic a3n'g ty itJ rn0vle in. eras nd cclv systems bitrary assumptions"; and my non- 

coViptib 
 S MUcH. TtTH 5A A k t r brQchtwe I ESPM assumptions are not 'arbitrary" 

but based on the best available statistical 
fits to the historic data. Further, sub- 
stituting Bechtel's capacity f-tctor and 

 ir T & D losses for mine as above does 

117 * 29'T4OO not as Gallagher implies, "strongly in- 
 fluence' the nuclear capital cost per de- 

W114 I. Zko, Oom 1tr  411 Mex,co 6 0 F livered kilowatt electric that he cites (11) 
but redrices it by a mere 0.6 percent to 
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$3158-and inc'eascs the coal-system 
cost 32 percent to $3278 (all in 1976 dol- If it isn't a Napco lars). 

Gallagher objects to my use of the   . ' r 4'Lmr. 
ESPM data base as it stood at October OU ii.IaV u vawiig LII 
1976 (4), saying it is outdated. Of course, 
I could not have used post-1976 data in a teiiiferatiJre 
1976 analysis, and in defending that anal- 
ysis subsequently it would be confusing 
to substitute new data rather than reex- in the 

ter that newer data are available, such as 
plain the old. But I emphasized in my let -vvater *ua-i a-u 
the Mooz (14) and Komanoff-Taylor (15) 
regressions for light-water reactor capital *** tiO t 
cost, and that using them results in high- the 
ci' nuclear costs-hardly congenial to 
Gallagher's case. I retained the 1975 IZ.IAkIIRJL0 
ESPM data as a deliberate conservatism, 
and said so (16). The Napco 7000 series research is temperature 

For example, I convert the ESPM re- are the only water sensitive reading the 
actor cost, $585/kWe installed in 1974 jacketed automatic C02 exact temperature of the 
dollars, to $929 in 1976 dollars using the incubator that actually chamber is critical. 
Bupp & Treitel index (1, 2, 11), which tells you the temperature For accuracy and 
shows .2 of 0.71 on a 35-plant sample. 
The newer Mooz and Komanoff-Taylor of the chamber, where reliability, insist on the 
regressions, with respective ;.2' of 0.76 your important Napco 7000 models. 
on 39 plants and 0.83 on 42 plants, would experiment is taking They are the most 
have yielded corresponding costs (in place. advanced incubators on 
1976 steam-plant dollars) of $1474 and 
$1330 (17). Other recent studies (18), in- All other water the market. Available in 
eluding two by Bechtel (19, 20), are also jacketed automatic CO2 single or space saving 
consistent with or higher than my $929/ incubators read the vertical models. There's 
kWe. Using all Gallagher's latest 1977 temperature of the water, much more. Write for 
costs a;icl his other assumptions (21), not the chamber brochure. 
then deflating by his 7 percent to 1976 environment. If your 
dollars, yields $1037/kWe installed for 
the reactor and $2905/k We delivered for Napco? water jacketed mI. 

the whole-system nuclear capital cost, automatic c02 incubator. 
compared to my $929 and $3495. Thus U.S. patent 3848569 H 
his latest data, far from confuting or .. - . IIdLIU 1101 

"substantial[ly] reworking" my findings, I Appliance Company 
broadly confirm them. A Heinicke Company 

His final quotation, about the rele- 3000 Taft Street 
vance of economic calculations, referred Hollywood, FL 33021 
in its original context (1, 11) to the im-  800-327-9783 or 
portance of sensitivities, externalities, (305) 987-6101 
and the two-orders-of-magnitude lower 
price of the costliest industrial energy x Available at the following dealers 

Curtin-Matheson relative to the cheapest human labor. - Fisher Scientific co 
But 1 agree that economic calculations, Preiser 

Sargent-Welch which are worth doing for an audience S.G.A. Scientific that considers them important, should be Scientific Products 
Arthur H. Thomas Co 

"based on consistent and current infor- vWR 
mation," conservative, scrutable, thor- In canada: 
oughly documented, and widely pub- Fisher Scientific co. Ltd. 
lished for protracted peer review. That is Sargent-welch of canada Ltd. 
just what my cost calculations are. May I _______ _____________________________ 
therefore hope this will be the last time I If you should ever have an equipment breakdown... 
ask in these columns that we stop invent- 
ing tedious new misreadings and start 
getting on with better energy policies? 

AMORY B. LoviNs 
Inte,'national P,'oject To,' Soft Energy You'll seldom need the Minute Man service, because 
Paths, 124 Spear Stiect, Heinicke and Napco instruments are built to work. But if 
San F,'ancis-o, CalUo,'nia 94105 you do, just dial toll-free 800-327-9783. 
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to read this ad Information Service, Springfield, 
gust 1975; available from the National Technical 

4. As updated to October 1976. I stated (I) that 
Gallagher and carasso had kindly given me the 
results of Bechtel's data-base update to October yOU could have loaded 1976; Gallagher states in his letter that this up- date had not changed the original 1974-1975 cost estimates for the systems I considered; both 
statements - re correct. Our autumn 1976 com- 
munications did, however, confirm earlier cost 20 samples onto your figures, and resolved several e ors and ambi- guities in other relevant data (such as the defini- 
tions of transmission-line modal splits) used in 
he original ESPM report 3). The 1975 base costs are still not updated today (16). 

electrofocu sing, el 5. in this letter, capital costs mean direct construc- 
tion costs plus owners costs (mainly for interest 
during construction)-given, respectively, in the 
ESPMs tables D-3 and D-2 (3, vol. 2)-and all 
-oal-electric plants (called simply 'coal for 
short) include scrubbers. 

6. The ESPM nominal solar heating system, about 
which I could obtain no further details, was de- 
scribed only as a 500-square-foot. single-house, 
active system with 1000-gallon storage and an 

uxiliary boiler, supplying 70 million Btus per 
heating season. In 1974 dollars, it cost $10,350 

-, (-20 percent ?40 percent) per house, or $20.7 
per squa e foot t(3, table D-3) gives the specific 
cost correctly as $129,000 per IOII Blus per year 
and incorrectly as $129 per 10 Btu's per day; 
the former figure is 13 percent higher than that 
shown for solar space cooling. The 1977 update 
(20) reduces the heating-system cost to $20.4 
per square foot in 1977 dollars]. After normal- 
izing to my accounting conventions (2), the capi- 
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the maximum total cost of my better-opfimi ed 
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7. A. B. Lovins, Energ Polky 6, 171 (1978), p. 
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(2), p. 501, note e; (14); and notes 7 and 8 of my Carcinogenicity of Phenacetin 
letter. Further, with the apparent exception of 
electric distribution costs (21), the newer studies 
Gallagher cites update only escalation and in- The article (I) that Pedro Cuatrecasas 
direct costs; the 1975 base costs and schedules LI 
will not be updated until the spring of 1979. quotes in his letter to Science (5 Jan., p. 

17. 1 assume a 1.1-gigawatt dual unit with a cooling 6) is a summary of the activities carried . repared 

tower, built outside the Northeast, as the archi- 
tect-engineer's 25th unit and the country's 124th out from 1971 to 1977 under the Pro- 
commercial construction-permit issuance (134, the Evaluation of the Carci- 
issued by 31 August 1976). The empirical cost nogenic Risk of Chemicals to Humans of 
including 16 under turnkey contracts, had been gramme on eiec trofocusing 
tsmoothed as in (15)] of plant 58, commissioned 
in December 1977, was $920/kWe in 1976 steam- the IARC (International Agency for Re- 
plant dollars, confirming the conservatism of my search on Cancer). The program is fo- for $929 for 1976 ordering and zero real escalation. 

18. See, for example, note 8 of my letter and, in cused on the preparation of monographs 
terms of total cost per kilowatt-hour sent out, C. in which all available experimental and electrofocusing 
L. Rudasill, "Coal and nuclear generating 
costs." [Report No. PS-455-SR, Electric Power epidemiological data, as well as data on 
Research Institute (EPRI), Palo Alto, Calif., use, production, and occurrence of mdi- 
April1977)]. . 

19. EPRI's average coal cost (18), derived from a vidual chemicals are critically analyzed 
special Bechtel study, is $595 to $721 per kilo- and summarized. The monographs end 
watt electric, comparing well with my $607. 
Komanoff has shown [(iS), "Responses to with an evaluation of the carcinogenicity 5-5- - 
PSE & G Requests 31 & 35," 27 December of the chemical in animals and humans. 
1978] that the average U.S. historical ratio of 
nuclear-to-coal capital costs per kilowatt elec- Faced with a very large number of chem- 
tric installed is 1.51 (1.72 without an industry- 
derived 16 percent addition for coal plants with- icais in our environment, we used certain 
out scrubbers). My own nuclear-to-coal ratio, criteria in our selection of those to be 
1.53, is consistent with this historical 1.51 and 
exceeds the ESPM's unrealistically low 1.23 be- considered in the monograph program. It 
cause of 2 years' differential escalation at 13 per- seemed reasonable to give precedence to 
cent per year in the Bupp & Treitel conversion 
from 1974 to l976 dollars (1, 2). If we assume chemicals for which (i) there is evidence 
zero differential escalation after 1976, the EPRI of human exposure and (ii) there is some 
Bechtel 1977 coal cost of $595 to $721/k We and 
the historical nuclear-to-coal ratio of 1.51 to- evidence of carcinogenicity in experi- 
gether imply a nuclear cost of $898 to $ 1089/k We, 
averaging 7 percent above my $929/kWe. Thus mental animals or some evidence or sus- 
in order to achieve a nuclear cost of only $929! picion of human risk. 
kWe, coal would have to escalate faster than 
nuclear from 1977 to 1985 in order to reduce It is clearly stated in a note to the read- 
their ratio below historical levels. This implausi- er at the beginning of each of the IARC 
ble requirement indirectly confirms the con- 
servatism of my reactor cost figure. monographs that "inclusion of a chem- Ampholine? carrier ampholytes 

20. J. M. Gallagher, R. Barany, P. F. Paskert, R. G. ical in the monographs does not imply are prepared by electrofocusing a 
J. Zimmerman, "Resource requirements, im- 
pacts, and potential constraints associated with that it is a carcinogen, only that the pub- range of polyamino-polycarboxylic 
various energy futures" (annual report to the lished data have been examined. Equal- acids into nine narrow, specific pH 
Department of Energy, Bechtel National, lnc., fractions. Is there any better way to 
San Francisco, August 1978; available from the 
National Technical Information Service, ly, the fact that a chemical has not yet prepare materials used in a 
Springfield, Va.). The nuclear cost given, using been evaluated in a monograph does not biochemical technique than by the 
the 7 percent and 9 percent annual escalation mean that it is not carcinogenic." 
and interest rates that the authors assume, is very technique itself? We know of 
$lllO/kWe installed in March 1977 dollars. The If the reader consults volume f3 (2) of none. 
ratio of this cost to their average coal cost the IARC monographs, which has the Are you also aware that Am- 
(weighting high- and low-Btu-coal plants accord- 
ing to the ESPM's table 7-7) is 1.51, precisely subtitle "Some miscellaneous pharma- pholine carrier ampholytes have 
the historical average and consistent with my ar- ceutical substances," a few misunder- the sharpest and lowest MW range 
gument 

(19). 

21. This assumes costs (including escalation and in- standings could perhaps be avoided with of any ampholytes on the market? 
terest) as given in (20) for all facilities; Bechtel's regard to the evaluation of phenacetin as And that only LKB's ampholytes 
0.65 capacity factor (13); the ESPM's 16.4 per- 
cent T & 0 losses (1); my fuel-cycle parameters being associated with the occurrence of have been shown to be easily sepa- 
(1) and initial core costs (1) ($100/k We installed, 
inflated 7 percent to 1977 dollars); and the cancer in humans. At the time phenace- rated from proteins with no ar- 
T & D modal splits (1) supplied by Gallagher on tin was evaluated, that is, 18 to 25 Octo- tifactual binding? For the highest 
4 October 1976. Per kilowatt electric of installed resolution, for the highest reliabil- 
generating capacity, (20) then yields 1977 dollar her 1976, the results of only one experi- ity, you can put your trust in 
costs for the reactor, marginal fuel-cycle facili- mental carcinogenicity 

study 

on 

phen- 

Ampholine 

ampholytes. 

ties, transmission, and 

distribution 

of, 

respec- 

tively, $1110 (12 percent up from my value), $79 

acetin 

(3) 

were 

available. 

No 

evidence 

(3 percent down), $97 (5 percent up), and $290 of treatment-related tumors was found in Contact LKB today for full in- 
(48 percent down). The updated costs thus agree formation on Ampholine solutions. 
quite well with those I obtained by escalating the this study, in which phenacetin was Ask, too, about IEF workshops, 
ESPM's costs from 1974 to 1976 dollars with ap- 
propriate indices (1, 2)-except for distribution, mixed in the diet of Berlin-Druckrey rats seminars and a free subscription to 
whose base cost the update has inexplicably at a dose of 40 milligrams per animal per Acta Ampholinae, a bibliography 
halved (16, 20) from a value Bechtel described in 
May 1976 as 'based on quite detailed informa- day. The results of another study in- of over 2000 papers on IEF using 
tion, with both quantities and prices listed, [so] dicated N-hydroxyphenacetin, a puta- Ampholine carrier ampholytes. 
we are confident based on a thorough re- 
view - - - that the estimate is reasonable, given tive metabolite of phenacetin, is carcino- 
the assumptions used." I' 'Review of electric 
distribution costs" (memorandum to Brookha- genie in rats, producing hepatocellular New: agarose for elect rofocusing! 
yen National Laboratory, Bechtel Corp.)]. Be- carcinomas (4). The evaluation of the 
cause the other capital costs agree so well, com- 
bining Gallagher's latest costs (20) with my 0.55 carcinogenicity of phenacetin in experi- 
capacity factor and 10.7 percent T & D losses mental animals states: "In one limited 
changes the whole-system nuclear cost from 
$2905/kWe delivered to $3204, only 8 percent study in which phenacetin was adminis- 
below my $3495 (all in 1976 dollars, deflating the tered orally to rats, no carcinogenic ef- LKB Instruments Inc. 
Bechtel values 7 percent); this difference arises 
from the changed distribution base cost. Thus fects were observed. One putative me- i222i Parklawn Drive Rockyille, MD 20852 
neither substituting Bechtel's latest costs nor tabolite of phenacetin, N-hydroxy- 301: 881-2510 
their ancillary assumptions for mine significant- 
ly changes my results, as Gallagher suggests. phenacetin, is carcinogenic in rats after Circle No. 96 on Readers' Service Card 
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$2905/kWe delivered to $3204, only 8 percent study in which phenacetin was adminis- 
below my $3495 (all in 1976 dollars, deflating the tered orally to rats, no carcinogenic ef- LKB Instruments Inc. 
Bechtel values 7 percent); this difference arises 
from the changed distribution base cost. Thus fects were observed. One putative me- i222i Parklawn Drive Rockyille, MD 20852 
neither substituting Bechtel's latest costs nor tabolite of phenacetin, N-hydroxy- 301: 881-2510 
their ancillary assumptions for mine significant- 
ly changes my results, as Gallagher suggests. phenacetin, is carcinogenic in rats after Circle No. 96 on Readers' Service Card 
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William D. Metz 
Allen L Hammond 

An authoritative book that documents our progress in 
tapping the ultimate energy source. Detailing the 
diverse technologies that depend upon the sun for 
their energy, SOLARZNRRGYis auseful publication 
for solar enthusiasts as well as skeptics, for students 
as well as policy analysts. 

SOLAR UNRRGY INAMRRIOA-a broad and 
thorough perspective. 

266 pp., 7" x 10", fully illustrated and indexed; 
0-87168-301-6 (cloth), $18.50*; 0-87168-238-9 
(paper), $8.50* 
November i978 

CALL US TODAY 
Th order your copy, send name, address and FOR YOUR COPY: In California 
remittance to AhAB 800-854-0530 714-833-2500 Collect 

Department ES-4 - 
1515 Massachusetts Avenue, iirw fl CHEMICAL & RADIOISOTOPE DIVISION 

ONFI Campus 
Washington, D.C. 20005 1 2727 Drive 

Please allow 6-8 weeks for delivery. I  Irvine, California 92715 
*AS members deduct 10%. THE FIRST STEP IN QUALITY RESEARCH 

_____________________________________________________________ Circle No 148 on Readers' Service Card 

models for learning/teaching needs. 
In said .'W Car siC .,Ltd.0sjt rw.-.. 
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EM-109: the specimen saver. 
New esign keeps high performance 
(3.44A) with 3 unique systems. 

1. Unique camera system, totally outside the 3. Unique vacuum system for ultra-clean 
vacuum-the TFP Trans-Fiberoptic-Photo- specimen conditions-the IGP Ion-Getter 
graphic System. Changing film is like reloading Pumping System. The EM-109 is always ready for 
your own camera. use, instantly. 

TFP, MDF, IGP-a lot of letters, but they spell 
2. Unique automatic focusing system for 'Specimen Save(' the new EM-109 Electron Micro- 

maximum specimen protection-the MDF Micro- scope from Zeiss. 
Dose-Focusing System. Focusing has never been Call or write today for the detailed catalog that 
so easy, so automatic, so specimen-saving, explains these unique systems in full. 

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, Washington, D c in canada 45 valleybrook Drive, Don Mills, Ontario, M3B 256. Or call (416) 449-4660. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Problems of Science Faculties 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- During the past 2 months I have had casual conversations with about 20 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been professors from widely scattered universities. If their attitudes are an in- 
reached. Accordingly, all articles published in Science- dication of the spirit on campus, the long-term future of science in America 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the is in jeopardy. Not one of those 20 conveyed the impression that life is 
authors and not official points of view adopted by the great, science is fun, and that academic research is the best possible of all 
AAAS or the institutions with which the authors are af- activities. Rather the majority were gloomy-some were bitter. How could 
filiated. 

Editorial Board such individuals inspire the young and foster in them a love of knowledge 

1979: E. PETER GEIDUsCHEK, WARD GoonENouoH, and a zeal for lifelong scholarship? 

N. BRUCE HANNAY, MARTIN I. KLEIN, FRANKLIN A. Some of the factors contributing to poor morale include problems in oh- 

LoNo, NEAL E. MILLER, JEFFREY J. WINE 

1980.' RICHARD E. BALZHI5ER, WALLACE S. BROECK- taming adequate research support, the proliferation of a federally mandated 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 

ANT W. RossITER, VERA . RUBIN, MAXINE F. SINOER, inefficient bureaucracy on campus, a perception (perhaps not correct) that 
PAUL E. WAOooNER, F. KARL WILLENBROCK the public no longer values scientists, failure of salary adjustments to keep 

Publisher . up with inflation, the scrambling for tenure, and an aging faculty. 
WILLIAM D. CAREY Both private and state universities share these factors but the private 

Editor schools seem somewhat less affected. They have had to retrench and are 
PHILIP H. ABELSON reluctant to increase tuition further, but loyal alumni have been helpful and 

Editorial Staff the boards of trustees understanding. The state universities must deal with 

Managing Editor Business Manager 

ROBERT V. ORMES HANS NUSSBAUM governors and legislatures that too often are capricious and quick with the 
Assistant Managing Editor Production Editor meat-ax. A conspicuous example is the great University of California sys- 
JOHN E. RINOLE ELLEN E. MURPHY tem, which is now in peril. Proposition 13 is only the latest blow. But Cali- 

News Editor: BARBARA I. CULLITON 

News and Comment: WILLIAM J. BROAD, LUTHER  fornia is not alone. Many other states had earlier followed destructive prac- 
CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, tices and they too now are placing further financial restrictions on their insti- 

DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 

WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE tutions. Many of them have refused to make adequate cost-of-living salary 

MACK 

Research News: BEVERLY KARPLUs HARTLINE, adjustments for professors so that during this decade a cumulative deterio- 
FREDERICK F. HARTLINE, RICHARD A. KERR, GINA ration of personal purchasing power of 20 percent is common. This is with- 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II, out taking into account higher income and social security taxes. Considering 

ARTHUR L. ROBINSON. Editorial Assistant, FANNIE 

GROOM the hours that assistant professors work each week, their pay per hour often 

Consulting Editor.' ALLEN L. HAMMOND 

Associate Editors: ELEANORE BUTZ, MARY DoRF- is considerably less than that of many unionized blue-collar workers. 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB, RUTH While it is less visible than state governments in its contribution to prob- 

KULSTAD 

Assistant Editors: CAITILIN GORDON, Lois SCHMITT, lems at the universities, the federal government has had a greater, longer- 
DIANE TURKIN range impact. Although few abuses or financial irregularities were ever pin- 

Book Reviews.' KATHERINE LIvINoSToN, Editor; 

LINDA HEISERMAN, JANET KEoo pointed, the government in the name of accountability required the universi- 

Letters: CHRISTINE KARLIK 

Copy Editor: ISABELLA BOULDIN ties to create vast bureaucracies which produce nothing while devouring 
Production: NANCY HARTNAOEL, JOHN BAKER; YA hundreds of millions of potential research dollars annually. When a scientist 

LI SwIoART, HOLLY BIsHoP, ELEANOR WARNER; JEAN notes that high grant proposals are inflated by as much as a 90 percent over- 

RocKwooD, LEAH RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINOER, head charge and then later has to deal with arrogant clerks, morale sinks. 

Editor,- CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD SOMMER Many years ago the government allowed universities to charge to grants 

Assistant to the Editors: RICHARD SEMIKLosE 

Membership Recruitment: GWENDOLYN HUDDLE part of senior investigators' salaries, including summer salaries. In addition, 
Member and Subscription Records: ANN RAOLAND universities came to expect that scientists should obtain all their own re- 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code search funds. A professor in the sciences who could not get a grant lost part 
202. General Editorial Office, 467-4350; Book Reviews, of his salary and, more seriously, his ability to function as a scholar. 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- Depending on their age, scientists react differently to the deterioration of 
missions, 467-4483; Research News, 467-4321. Cable: their working conditions and prospects. The elder of them are sad but not 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, disconsolate. When they were in graduate school they thought that in pur- 
30 March 1979. 
BUSINESS CORRESPONDENCE: Area Code 202. suing knowledge they had made a Spartan choice between science and ma- 
Business Office, 467-4411; Circulation, 467-4417. terial goals. Later, when money flowed and prestige was high, they enjoyed 

Advertising Representatives it but the baubles did not matter that much. 
Director: EARL J. SCHERAGo In contrast, the younger people chose science after the public had been 
Production Manager: MARGARET STERLING 
Advertising Sales Manager: RICHARD L. CHARLES shocked by Sputnik and great efforts had been made to' steer young people 
Marketing Manager: HERBERT L. BURKLUND into scientific endeavors. After many years of struggle, they have reached 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 th 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076. e stage of experience where they could expect to obtain tenure and good 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- research support. For many, broken expectations have brought bitterness. 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- Senior faculties, university administrators, and the federal government 

igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 

90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- should regard the needs of these people with understanding. Remedial mea- 

2772); DoRsET, VT. 05251: Fred W. Dieffenbach, Kent 

Hill Rd. (802-867-558l) sures are overdue-PHILIP H. ABELSON 
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1515 Broadway, 
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Diprital And MINC makes interfacing easy. 
made the computer Hooking up a lab instrument is as simple as 

easy-to-use and easy-to-interface, plugging in a single connector to the IEEE 

And you can buy it on a desk-top Bus interface or one of the seven optional 

calculator budget. input/output modules. When you finish 
your experiment, you unplug the connector 

Plug MINC in, turn it on, and you can and wheel the MINC cart to the next job. 
plot charts, solve complex engineering and And, if you need more on-line data 
statistical problems, control instruments and storage, there's the new DECLAB-11/MNC that 
acquire data. You have complete, ready-to- combines the functionality and ease-of-use 
run BASIC software - true computer func- of MINC with 10 million character, random 
tionality. It's as easy as that. MINC's built access disk drives, powerful FORTRAN 
around Digital's proven PDP-ll microcomput- software and Digital's versatile RT-ll operat- 
er. MINC has its own graphics terminal, one ing system. 
million character dual floppies and three If you'd like the whole story on these 
serial line interfaces, easy-to-use systems, write Laboratory Data 

Products Group, Digital Equipment Corpo- 
 ration, Marlborough, Massachusetts 01752. 

- Telephone (617) 481-9511, Ext. 6969. Euro- 
pean headquarters: 12, av. des Morgines, 
1213 Petit-Lancy/Geneva. In Canada: Digital 
Equipment of Canada, Ltd. 

DD.D 

DECLAB 11/MNC MINC 
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<7 / /RegUIajIO 

/ OI1QIf1I , * Each lot tested 
C  * for binding and dis- 

I, placement in a specific 

C - -  / /  PrQcti e * n Propanol solvent provides clear, easy-to-read chromatographs * Guaranteed <3% free iodide; <1% labeled organic impurities Abel  * Radiochromatogram included 

T3 Triiodothyronine, L-3,5 ,3'-[1251]- 

NEX-ilO 1OO--15OiCi4tg 41" NEX-liGH 75O-125OCiIg 

rT3 Triiodothyronine, L-3,3',5'-[l2513-(reverse T3) 

Retoilp i / NEX-109 750-l25OjiCiIp.g 

//  NEX-1I1H 75O-125OjiCi/ig 

rti?ce g "'  Higher specific activities available. Request our 1251 products brochure. 

/5--- e-.- - 7/ /7 Not for use in humans or clinical diagnosis 
Deportment 7././y. / / //  
1515 Massoch /#7/ 74 / 

Washington, 0 C 2 /  . New England Nuclear 
Please allow &-8 weeks for 8  7/7/ /#u/K. ? 549 Albany Street, Boston. Mass. 02118 / .7 

5' .1' '//  / s/'Ch Call toll-tree 800-225-1572 
(In Massachusetts and International 617-482-9595) *AAAS men'sber.s deduct 10% / C / HEN chemicals GmbH. Orereich. W Germany; HEN canada Ltd Lachine. Quebec 
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The fraction collector 

with built-out obsolescence 

This is the fraction collector you can lift off and submerge the 
that will do practically any job entire mechanism tray for clean- 
you may have today, or tomor- ing. 
row, or five years from now. It Send for your 1500 catalog to 
holds 380 little tubes; 135 big, learn about the fraction collector 
big (70 ml) tubes; or even 28 mm that can handle any job you'll 
scintillation vials. The Retriever probably ever have. Or dial 
III gives you versatile pushbutton direct, toll free: (800) 228-4250 
programming with time, drop or (continental U.S.A. except Neb- 
volumetric mode selection. All raska). Instrumentation Special- 
electronics are protected from ties Company, P.O. Box 5347, 
spills, coldroom condensation, Lincoln, Nebraska 68505. 

 and memory loss during power 
failure. 

Options include a delay timer 
to compensate for effluent vol- 
ume between the detector and 
fraction collector, and a dripless 
flow interrupter valve that actu- 
ally retracts hanging drops to 
prevent their falling between 
tubes. If you should have a spill, Instruments with a difference 
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ditional shutdown program to regenerate 
and flush the system before the power is 
shut off between analyses. An autosam- 
pler is available to automatically load up 
to 99 samples for analysis. Dionex. 
Circle 754. 

Cell Culture Reagent 

Human fibronectin, isolated from fi- 
brinogen, is a glycoprotein surface anti- 
gen that is useful in growing mamma- 

Spectrometer ATP Photometer han cells in culture. It will adsorb to sur- 
faces of glass or plastic culture vessels 

Model 1160 AtomComp is an induc- LumiTran measures bioluminescent, and provide a suitable surface for the at- 
tively coupled argon plasma spectrome- chemiluminescent, and enzyme-coupled tachment and growth of anchorage-de- 
ter. It features 61 analytic channels for reactions. Energy transfer in metabolic pendent mammalian cells. It is effective 
simultaneous determination of elemental reactions may be characterized from for plating fastidious cells, increases 
composition. Up to 48 elements may be these measurements at many steps in a cloning efficiency, and helps minimize 
determined from a single sample in aque- cycle or chain of events. The instrument variability in plating efficiency associat- 
ous or organic solution. Once the oper- is also useful in monitoring enzyme as- ed with different serum lots. Collabora- 
ator introduces the liquid sample and says and with techniques of luminescent tive Research. Circle 752. 
types in a series of single-letter com- labeling. LumiTran is sensitive for out- 
mands, the automated analysis of up to put of cell populations as small as l0 
40 elements is performed in about 1 mm- cells per milliliter and can accommodate Light Choppers 
ute and results are printed out. A radio- sample volumes from 10 microliters to 10 
frequency generator provides energy to a milliliters. New Brunswick Scientific. Miniature choppers are available in a 
plasma torch and creates a magnetic Circle 751. variety of forms. Chopped frequency 
field. Argon is ionized in this field to may be manually selected or computer 
form the plasma. The sample is atomized programmed in the range of 3 to 2000 
and introduced to the plasma and the Thermal Analyzer hertz. All models are available with light- 
sample elements are thermally excited. emitting diodes to read frequency. Syn- 
The optic system analyzes the light emit- Model 1090 incorporates a powerful chronization may be achieved with inter- 
ted by the components of the sample. microprocessor for data acquisition, nal or external drives. Chopper blades 
Light energy is converted to electricity storage, playback, and analysis. The sys- are available with fixed or variable aper- 
proportional to the intensity of the spec- tem comprises an analyzer, a disk mem- tures. Rofin. Circle 756. 
tral lines and the composition of the ory, and a data analyzer. Features in- 
sample is calculated and communicated dude 12 linkable program methods, tm- 
to the operator. Jarrell-Ash Division, proved temperature control, increased Literature 
Fisher Scientific. Circle 750. heating rate selections, expanded sample 

temperature recording, linear scaling, C'/inical Reagents appear in a catalog 
and all alphanumeric programming and of kits, specialty chemicals, substrates, 

Analytic Balance recording. Heating and cooling rates standards, controls, and apparatus. 
may be selected in 0. 10C inci'ements up Pierce Chemical. Circle 757. 

The AC88 is a top-loading electronic to 1000C per minute. Memory allows any Htoniditv Analysis includes in- 
balance that offers DeltaRange to expand combination of nine ramp and three step struments, definitions, formulas, appli- 
the scale for greater accuracy. All steps programs to be stored, linked as desired, cations, and techniques. EG & G Envi- 
such as weight dialing, micrometer ad- and activated rapidly. DuPont Instru- ronmental Equipment. Circle 758. 
justment, and setting of zero points are ments. Circle 753. Eleeti'ophoretic Separation Methods 
accomplished with the touch of a single features the Multiphor line for elec- 
control bar. The control bar switches the trofocusing, gel electrophoresis, immu- 
balance on and off, tare 5, stores weight Ion Chromatograph noelectrophoresis, and immunodiffusion 
values, and recalls DeltaRange as well. techniques. LKB Instruments. Circle 
The glass draft shield chamber is acces- Model D-12 is a biological ion chro- 759. 
sible from the top or from the sides. Met- matograph that is completely automated Thin-Layer Separation: Photographic 
tler Instrument. Circle 755. for ease of operation. It operates in the Docarnentation lists products that use 

program mode for entry of steps to be ultraviolet and visible light to record re- 
Newly offered instrumentation, apparatus, and followed and then in the auto mode for sults of the techniques. Separation appa- 

laboratory materials of interest to researchers in all 
disciplines in academic, industrial, and government fully automated analysis. It may also be ratus is also cataloged. V-Tech. Circle 
organizations are featured in this space. Emphasis is run in the manual mode for direct control 760. 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by during any step of analysis desired. Radioassav Chemicals and Stmpp/ies 
Science or AAAS is not implied. Additional infor- There may be up to 13 main programs of lists products for liquid scintillation and 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number up to 15 steps each and the controller gamma counting and includes a "Sample 
on the Readers' Service Card (on pages 1 16A and permits execution of two subprograms Preparation Guide" as well. Packard In- 
214A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER during any main program. There is an ad- strument. Circle 762. 
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SOLUTION CALORIMETER 

_  7/ ., 
7, / 

// / 

For: Heats of Reaction Heats of Solution Heats of Dilution 

Heats of Mixing Heats of Wetting HelIma-the largest assortment of highest 
precision glass and quartz cells. 

Standard- Flow-th rough . Constant-temperature Enthalpy changes in solution ranging from 2 to Anaerobic- Special Designs 

1000 calories can be measured in this new, mod- Also available-ULTRAVIOLET LIGHT SOURCES 

erately priced calorimeter with a precision of 1% Deuterium Lamps- Mercury Vapor Lamps 
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