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New Model II9CL. 
The simple-to-use 

amino acid analyzer 
with high sensitivity 

and fast analysis. 
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Now many of the advantages of the world's most laboratories throughout the World: 
sophisticated analyzers can be easily set programs, single-column meth- 
obtained in a simple-to-use in- odology, automatic sample injection - and many 
strument: the new Model 119CL. more In addition, the new Model 119CL has automatic 
It analyzes hydrolyzate samples in pressure monitoring for added sample protection, and a new 
only 112 hours and physiological high-precision data system- the 
fluids in only 412 hours, including Model 126. 
regeneration and equilibration. This outstanding value in 
And it offers half-nanomole x amino acid analyzers is described 
sensitivity, in Brochure SB-428; for a copy 

All of these advantages are write Beckman Instruments, Inc., 
achieved without sacrificing any of the time-tested features Spinco Division, 1117 California 
that have made the economical 119 Series so popular in Avenue, Palo Alto, CA 94304. 
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Dependability plus a reputation as an Now there's less concern about losses caused by 
industry leader is your guarantee of the finest power failures and reductions in voltage because 
that modern technology can produce. Revco Revco offers a complete line of Voltage 
delivers the performance you demand - and Safeguards and Safeguard Alarms. 
expect - with uprights and chest freezers having Revco's concern for you, the customer, does 
capacities of 3 cu. ft. to 24 cu. ft. and temperature not stop with selling you the best in ULTra-Low? 
ranges of -350C. to -1000C. temperature equipment. Our nation-wide network 

Each Revco product is listed by Underwriters of factory trained technicians to assist and serve 
Laboratories, Inc. - another industry first from you and a warranty that's second to none are just 
Revco! No other low temp equipment undergoes two more reasons to look to Revco. 
such rigid and constant inspection to keep No wonder that Revco freezers can be found 
you safe. in leading medical centers, research centers, 

And the Revco "Safeguard Systems" of field universities, hospitals, blood centers and 
installable 002 and LN2 stand ready to protect industries in 160 countries around the world. 
your valuable stored materials - day and night! Revco's dependability - a standard for the 

industry. 

The world's leader in ULTra-Low? temperature equipment. For additional information and a copy of our new, 
full-color catalog, contact: curtin-Matheson, 

Fisher Scientific, Scientific Products, VWR Scientific. 

Iri vat In canada: canlab, Fisher Scientific, Ingram & Bell. 
00 Memorial Drive, West Columbia, S.C. 29169 

11 3/796-1700 TWX: 810-666-2130 Cable: Revco 
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THE FUTUFiE 

HEFE 

we ou red for It? 
Avoiding future shock - being ready for the prospect that tiny 

integrated circuits like the one shown here will increasingly govern 
the way you work, play, and interact with the world around you - 
is a major goal of the new AAAS compendium, ELECTRONICS: 

THE CONTINUING REVOLUTION. It is not necessary to 
understand the technology of an integrated circuit in detail to be 

aware that their decreasing costs and growing power are spearheading 
the continuing revolution. And integrated circuits are only a part of 
the technology that is shaping the future of science, business, leisure 

activity - even cooking appliances. ELECTRONICS: THE CONTINUING 
REVOLUTION explores the past, present, and potential role of 

electronics in such diverse areas as banking, medicine, communications, 
education, defense, employment, and more. 

Be ready to take full advantage of the electronic advances that are 

coming your way. Order your copy of ELECTRONICS now. 

ELECTIiEJflIEB 
A GInce At The PQSt - A View Of The Future 

Retail: $12.95 Casebound, $4.95 Paperbound. 
AAAS Member: $11.95 Casebound, $4.45 Paperbound. 

Series and bulk order information upon request. 
Please allow 6-8 weeks for delivery. 

flOW To order your copy, write to: 
American Association for the 
Advancement of Science QvQIIQb I e 
1515 Massachusetts Avenue, N.W. from Washington, D.C. 20005 
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Think of three more uses 
for the SelectaSolTM chromatography system 

and win yourself a prize. 
If you're not using the S&S SelectaSol chromatography sys- tem can also win you a prize. 
tem for one of your TLC applications it could only be be- Add to our list three new pos- 
cause you don't know about it. It uses standard-size 20 by sible or actual applications 
20cm TLC plates or foils and lets you develop simultaneously for the SelectaSol system, 
up to sixteen 40mm chromatograms, four 87mm, or one send them to S&S, and 
170mm diameter chromatogram, each from its own separate we'll send you our gift. 
solvent source. And for more specs on the 

Better than linear development because it gives you SelectaSol system, request 
faster and better resolution, separates components whose low Bulletin C-752 from 
Rf values are very close together, helps to narrow zones and Schleicher & Schuell, Inc., 
suppresses the tailing you usually get with linear develop- Keene, N.H. 03431. 
ment. Sample spotting is easier and faster. Saves on solvent 
costs, takes up less space, and saves you time. 

S&S has a full line of Ready-Plates and Ready-Foils SCHLEICHER & SCHUELL 
for analytical and preparative TLC - and to use with the Keene, New Hampshire 03431 
SelectaSol system. -j Schleicher & Schuell GmbH, D-3354, Dassel, West Germany 

Creating potential applications for the SelectaSol sys- W Schleicher & Schuell AG, 8714, Feldbach ZH, Switzerland 

- -- - - - - - -- - - - - - - -- - - - - - - - - - - - - - I 
I I 
1 1. Roughing-out Here s the list so far: 
* HPLC solvent systems 15. Examining inorganic compounds that act as I 

thrombin inhibitors I 
* 2. Screening bacterial strains via lipid identifica- 
3 tion on silicone-impregnated paper 16. QC of carbohydrates Where better resolution is 

needed I 

1 . QC of pharmaceuticals 17. Examining oxidation products of treated 
I 
* 4. Vitamin research Water after treatment for organic contaminants I 

of low molecular weight I 

Separation of metabolites 18. Research with lipids, simple sugars, and 
* 6. QC of antioxidants in polymers, PE,PTFE, amino acids 

and various esters 19. Preliminary screening of catecholamines as 

*7.QCofpigments an indicator of high blood pressure 

* 8. Coal liquefaction, and coal and shale oil 20. U 
separation I 

* 21. I 
* 9. Drug screening in forensic labs 
* 22. 

10. Cross-reference method of identification 

I 11. Identification of natural resins on art objects Name______________________________________ H 
I _______ I 

12. Insecticide analysis of surface water Institution/Company I 
* Address__________ I 
* 13. Preparation of solvents systems for LC to elute 
* mercury compounds in aquatic environments City State Zip 

14. For difficult separations of steroids or amino Telephone ( ) 
I acids unattainable with linear TLC Send to Schleicher & Schuell, Inc., Keene, N.H. 03431. 
L - - -- - -- -- - - - -- - - - - -- - - - - - - - -- -. 
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Volume II in the annual AAAS series 

ii&l) 
' ?%l  

This series is sponsored by the AAAS and its Committee on Science and Public Policy and 
prepared under the direction of Willis H. Shapley, former budget official and Associate 

Deputy Administrator of NASA, who has had extensive experience in research and develop- 

ment, national defense, and space programs. 

RESEARCH & DEVELOPMENT IN THE and analytical report on R&D in the federal budget. 
FEDERAL BUDGET: FY 19Th, by Willis H They identify issues of major importance to scientists, 

Shapley, Don I. Phillips and Herbert Roback, engineers, research institutions, administrators, and 
offers a timely analytic summary and interpretiv students of public policy. 
report on R&D in this year's annual budget an 
stimulating discussion of significant, cur ent. tial reading in this changing climate of govern- 
basic issues: support of R&D. 

* FY 1977 budget outcome 

*FYl978budgetanaly r your copies now. 

* Future R&D budget outlook 
Congressional role in R&D budgeting 

* How R&D budget decisions should be made Plea e send m the it in(s) checked below: 

RESEARCH & DEVELOPMENT INTHE D R&DintheFederal Budget: FY 1978 
FEDERAL BUDGET: FY 1977 by Willis H (available inJune 1977) 

Shapley, lays the foundation forFY.1978.ud sue- Retaii:$5.50 AAAS member price: $4.95 
ceeding volumes. It gives an in-depth analysi of how H R&D.the Federal Budget: FY 1977 Retail:$ .50 AAAS member price: $4.95 
the federal budget is prepared and survey the 
range of continuing issues affecting research a.Bo h publications at the special rate 

rlevelopment budgets. An incisive analysis of.1 Retail: $9.00 AAAS member price: $8.10 

significance. 
All orders $5 or less must be prepaid. 

These two volumes unravel the mysteries and c (Please allow 6 to 8 weeks for delivery) 

plexities of the budgeting process and give a el ____________________________________________________ 

Send orders to Department L 
 American Association for the Advancement of Science 

1515 Massachuserts Avenue, NW, Washington, DC 20005 
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Introducing the hungry ECLIPSE. 
Data General's new ECLIPSE S/i 30 corn- cal big-computer peripherals, software and 
puter has a bigger appetite for work than any worldwide support. 
other mid-range mini. And enough speed and Now, you don't have to skimp along with an 
versatility to wolf down any kind of data you undernourished mini that's too limited for your 
have to dish out work. Or splurge on one that's too fat just to 

The hungry ECLIPSE computer is built get the performance ycu need. Just order an 
around the same powerful architecture as our ECLIPSE S/130 computer. It will make your 
super high-speed ECLIPSE S1230. Added to work load a lot leaner. Want more food for 
that is a host of special features that make the thought? Send for our brochure. 
hungry ECLIPSE unique. like our fast micro- Lii Send your S1130 brochure. 

coded floating point and efficient character string Li Send your S/130 brochure and have your sales representative call. 
instruction sets. And our second-generation Mail to: Data General, Westboro, MA 01581 
WCS general-purpose user microprogramming Nwae__________________________ 

ability that results in unmatched throughput in Title___________________________________ 

demanding applications. To top it off it also Company 

includes AGS, our amazing new heuristic multi- Address Tel -_________ 
programming advanced operating system, and of State Zip areg.sseredsradem kefDasaGeneraiCorporat.en 

course the full range of Data General's economi- ?DataGeneraitorporation 977 

4 Data General 
It's smart business. 

Data General, Westhoro, MA 01581, (617)366-8911. Data General (Canada) Ltd., Ontario. 

Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361. 
Circle No 195 on Readers' Service Card 



LETTERS 

Energy: The "Soft Path" 

May I clarify a few points raised in Al- 
len Hammond's stimulating account 
(News and Comment, 27 May, p. 959) of 
the reaction to my October 1976 Foreign 

77\  7,7 Affairs article? 
First the thermodynamically appro- 

priate uses of electricity which, accord- 
ing to my article, make up about 8 per- 
cent of all U.S. (or European) end-use 
enthalpy, include not only those cited by 
Hammond-lights, motors, and electron- 
ic equipment-but also electrometallur- 

gy, electrochemistry, and all other applica- 
tions except electric heating and cooling. 

Second, I did not propose making fuel 
alcohols by expanding the beer and wine 
industry but rather used an analogy with 

77777 that industry's physical scale (volume 
of fluid output per year) to illustrate 
how big a bioconversion industry need 
be. Pyrolysis and enzymatic processes 
would be among its main methods, meth- 
anol probably its main product. The 12- 
to 17-fold discrepancy between my esti- huinugenuve 
mate and Daniel Kane's of the amount of 
alcohol required appears to arise from 
his misreading fluid output as alcohol 

* output, despite my caveats. 

.econds! Third, President Carter's speechwrit- 
ers may have taken the incorrect cogen- 

For homogenization, disper- eration figure for West Germany from 

emUlsifIcatIon, nothing the same source I did (1). I am grateful to 
works quite like a Poly- R. H. Williams for pointing out that 29 
on. Utilizing the Willems percent of German electricity is pro- 

"High Frequency Principle", duced by industry but that only about 
/ the Polytron combines ultra- 12 percent represents true cogenera- 

sonic energy with mechanical tion (the rest comes mainly from con- 
- shearing action to homogenize densing stattons). 

virtually any type of tissue.. . Fourth, the fullest version of my work, 
small organs, soft bones, muscle, combining and greatly augmenting the 

cartilage, even an entire mouse. substance of my Foreign Affairs article 
Because of its unique shear- and of its Oak Ridge companion piece, 

ing effect, the Polytron outperforms is ajust-published book (2). 

any blender, mixer or similar homogenizer, Finally, reports of my death are exag- 
and requires only 30-60 seconds to do 

what other instruments do in 15 minutes or gerated. The many published critiques 
more. This rapid action is an important advan- and my responses are collected in a U.S. 

tage when working with heat-sensitive Senate hearing record (3) in which I 
biological materials, meet all the points raised. It thus seems 

The Polytron system offers a wide premature to conclude that the soft-path 
selection of models, generators and speeds to thesis' 'seems certain to be discredited" 
provide ideal conditions for homogenization as by technical flaws. I tried to make my 
dictated by type of material, experimental analysis explicit and fully documented, 
conditions and desired end result. For an but I still await a critique that does the 
informative brochure, write: Polytron Division, same and hence can show whether the 
Brinkmann Instruments, Cantiague Road, 
Westbury, N.Y. 11590. In Canada: 50 Galaxy analysis has merit. Encouragingly, after 
Boulevard, Rexdale (Toronto), Ont. extensive correspondence summarizing 

data from my references, Hans Bethe 
has accepted my solar seasonal heat 

D rinkntann storage calculations, which he originally thought were wrong by an order of mag- 
nitude. A similar reconciliation, I be- PoIgiron 
lieve, can occur with other critics if they 
will kindly verify my references. 
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My analysis is exploratory and un- The Smithsonian Under Scrutiny reaucrats would have Andrew Wyeth 
doubtedly imperfect. After long adversa- painting by the numbers and Salk busier 
rial review, I published it so that it could Art Buchwald once wrote an article in taking inventory than proceeding with 
be improved. But so far, regrettably, which he noted that nothing succeeds the polio vaccine. To be concerned with 
substantive criticism and refinement like failure in Washington, D.C. The the hours a person works or the life-style 
have scarcely begun. The jury will be out Buchwald thesis should now be elevated pursued while ignoring the contributions 
for a long time, from hypothesis to theory, if not law. made is bureaucratic badgering designed 

AMORY B. LovINs The ascendancy of bookkeepers within to ensure a mean of mediocrity. 
1] Village Close, Belsize Lane, the Washington hierarchy has caused Senator Proxmire (D-Wis.) gathers 
London NW3 5AH, England greater and greater emphasis to be front-page publicity by holding up to ridi- 

placed on form, not substance. It is now cule what he considers to be absurd re- 
References and Notes the successful programs that suffer. The search projects. Even when he is right 

1. R. L. Goen and R. K. White, Comparison of Eti contributory programs of first the Na- (and "right" and "wrong" are not abso- 
ergy Consumption Between West Germany and 
the United States (Stanford Research Institute, tional Science Foundation, and then the lutely determined), he is attending to 
Menlo Park, Calif., June 1975). 

2. A. B. Lovins, Soft Energy Paths: Toward a Du- Smithsonian Institution (News and Coin- projects that account for very little of the 
ruble Peace (Friends of the Earth-Ballinger, ment, 20 May, p. 857), have been subject government's expenditures. One is re- 
Cambridge, Mass., 1977). A book summarizing 
soft-path case studies in various countries is in to scrutiny for the wrong reasons. The minded of the police department that 
preparation. 

3. U.S. Senate, Select .Committee on Small Busi- bottom line is no longer success or fail- bragged it had cited all drivers going 27 
ness and Committee on Interior and Insular At- ure or achievement of goals or contribu- miles per hour in a 25-mile-per-hour 
fairs, Alternative Long-Range Energy Strate- tions; instead it is adherence to bureau- zone, while it glossed over the increase 
gies (Government Printing Office, washington, 
D C ,May 1977), ibid., supplement, in press. cratic procedures. It appears that bu- in major crimes. 

Circle No. 275 on Readers' Service Card 

My analysis is exploratory and un- The Smithsonian Under Scrutiny reaucrats would have Andrew Wyeth 
doubtedly imperfect. After long adversa- painting by the numbers and Salk busier 
rial review, I published it so that it could Art Buchwald once wrote an article in taking inventory than proceeding with 
be improved. But so far, regrettably, which he noted that nothing succeeds the polio vaccine. To be concerned with 
substantive criticism and refinement like failure in Washington, D.C. The the hours a person works or the life-style 
have scarcely begun. The jury will be out Buchwald thesis should now be elevated pursued while ignoring the contributions 
for a long time, from hypothesis to theory, if not law. made is bureaucratic badgering designed 

AMORY B. LovINs The ascendancy of bookkeepers within to ensure a mean of mediocrity. 
1] Village Close, Belsize Lane, the Washington hierarchy has caused Senator Proxmire (D-Wis.) gathers 
London NW3 5AH, England greater and greater emphasis to be front-page publicity by holding up to ridi- 

placed on form, not substance. It is now cule what he considers to be absurd re- 
References and Notes the successful programs that suffer. The search projects. Even when he is right 

1. R. L. Goen and R. K. White, Comparison of Eti contributory programs of first the Na- (and "right" and "wrong" are not abso- 
ergy Consumption Between West Germany and 
the United States (Stanford Research Institute, tional Science Foundation, and then the lutely determined), he is attending to 
Menlo Park, Calif., June 1975). 

2. A. B. Lovins, Soft Energy Paths: Toward a Du- Smithsonian Institution (News and Coin- projects that account for very little of the 
ruble Peace (Friends of the Earth-Ballinger, ment, 20 May, p. 857), have been subject government's expenditures. One is re- 
Cambridge, Mass., 1977). A book summarizing 
soft-path case studies in various countries is in to scrutiny for the wrong reasons. The minded of the police department that 
preparation. 

3. U.S. Senate, Select .Committee on Small Busi- bottom line is no longer success or fail- bragged it had cited all drivers going 27 
ness and Committee on Interior and Insular At- ure or achievement of goals or contribu- miles per hour in a 25-mile-per-hour 
fairs, Alternative Long-Range Energy Strate- tions; instead it is adherence to bureau- zone, while it glossed over the increase 
gies (Government Printing Office, washington, 
D C ,May 1977), ibid., supplement, in press. cratic procedures. It appears that bu- in major crimes. 

Circle No. 275 on Readers' Service Card 

My analysis is exploratory and un- The Smithsonian Under Scrutiny reaucrats would have Andrew Wyeth 
doubtedly imperfect. After long adversa- painting by the numbers and Salk busier 
rial review, I published it so that it could Art Buchwald once wrote an article in taking inventory than proceeding with 
be improved. But so far, regrettably, which he noted that nothing succeeds the polio vaccine. To be concerned with 
substantive criticism and refinement like failure in Washington, D.C. The the hours a person works or the life-style 
have scarcely begun. The jury will be out Buchwald thesis should now be elevated pursued while ignoring the contributions 
for a long time, from hypothesis to theory, if not law. made is bureaucratic badgering designed 

AMORY B. LovINs The ascendancy of bookkeepers within to ensure a mean of mediocrity. 
1] Village Close, Belsize Lane, the Washington hierarchy has caused Senator Proxmire (D-Wis.) gathers 
London NW3 5AH, England greater and greater emphasis to be front-page publicity by holding up to ridi- 

placed on form, not substance. It is now cule what he considers to be absurd re- 
References and Notes the successful programs that suffer. The search projects. Even when he is right 

1. R. L. Goen and R. K. White, Comparison of Eti contributory programs of first the Na- (and "right" and "wrong" are not abso- 
ergy Consumption Between West Germany and 
the United States (Stanford Research Institute, tional Science Foundation, and then the lutely determined), he is attending to 
Menlo Park, Calif., June 1975). 

2. A. B. Lovins, Soft Energy Paths: Toward a Du- Smithsonian Institution (News and Coin- projects that account for very little of the 
ruble Peace (Friends of the Earth-Ballinger, ment, 20 May, p. 857), have been subject government's expenditures. One is re- 
Cambridge, Mass., 1977). A book summarizing 
soft-path case studies in various countries is in to scrutiny for the wrong reasons. The minded of the police department that 
preparation. 

3. U.S. Senate, Select .Committee on Small Busi- bottom line is no longer success or fail- bragged it had cited all drivers going 27 
ness and Committee on Interior and Insular At- ure or achievement of goals or contribu- miles per hour in a 25-mile-per-hour 
fairs, Alternative Long-Range Energy Strate- tions; instead it is adherence to bureau- zone, while it glossed over the increase 
gies (Government Printing Office, washington, 
D C ,May 1977), ibid., supplement, in press. cratic procedures. It appears that bu- in major crimes. 

Circle No. 275 on Readers' Service Card 



... . The Golden Fleece may not so much 
be awarded as pulled over our eyes. Dili- 

Our co mput 
U gent pursuit of minor derelictions gives 

microm anipulotor the impression of protecting the public 
.7.e. However, if it becomes a substi- 

drives by hand or - tute for dealing with major malfeasance, 
the results may be neither positive nor 

motorized neutral, but doubly negative, as accom- 
plishment is rebuked and malefactors re- 

'joy stick 
warded. 

Evidently what is needed for whole- 
'?7.57 hearted government support is mon- 

- strous failure, accomplished "by the 

Ideal for working at magnifications numbers" for bookkeeping purposes. 
up to 250X, the MM-33 provides coarse No matter what the cost overruns or 
movements in 3 planes (XYZ) plus fine management ineffectivenesses may be, 
movement in the thrust axis. Excursions the Lockheed Aircraft Corporation, the 
calibrated in millimeters with vernier Penn Central railroad, and the Social 
readings to 0.1 mm; final drive calibrated - Security system, among others, receive 
to 10 microns. Ball-bearing raceways 
assure smooth, b cklash-free operation, massive infusions of government money 
All controls aligned in same vertical plane with the only expressed desire that they 
permit use of several MM-33's side by side try to use it more effectively. In Wash- 
Mounts on Flexbar or a variety of b ses t gross failures seem to be either 

Al o available in a motorized version ingon, 
(MM-33M) with 'Joy Stick'remote unit for swept under the rug or alleviated by 
vibration-free control of speed and more money. In the meantime, projects 
direction For lit rature, write: Brinkmann that are infinitely less costly, and often 
Instruments, C ntiague Rd., Westbury, quite successful, are made targets of ridi- 
N.Y. 11590. 

cule and censure by these guardians of 
Anein . the public trust. 

333355U.UEEUU .. My hat is off to S. Dillon Ripley, who 

cromonipulutorm can build a National Air and Space Mu- 

seum without having the contents ruined 
Circle No. 165 on Readers' Service Cord by a leaky roof such as the one at Ken- 

nedy Center. What Washington needs is 
more Ripleys and others like him who can 
get the job done, and fewer Proxmires. It 
is about time that bureaucratic spleen be 
spent on Washington-sponsored failures 
rather than on its sometimes eccentric 
successes. It is difficult to imagine that 
Buchwald's law is reversible, but one can 
always hope. 

AAAS is having a sale. All of our 4969-1975 annual WILLIAM V. MAYER 

meeting audiotapes must be sold. Department of Biology, 
University of Colorado, Boulder 80306 

With prices slashed at least 1/3 off, you can buy several audio- 
tapes for either personal or classroom use. Annual meeting 
tapes are recorded in sessions: some tape titles have only one Forecasting Climatic Fluctuations: 
session; others might have two or more sessions. Our sale 
prices are $12 a session for cassette recordings or $6 a session The Winter of 1976-77 
for open reel tapes. The highly abnormal winter of 1976- 

Onlya limited number of tapes are available in the following 77,characterizedbyseverecoldoverthe 
subjects: central and eastern part of the nation and 
BIOLOGICAL SCIENCES CHEMISTRY ENGINEERING drought over the West, has brought into 

EARTH SCIENCES INFORMATION AND COMMUNICATION prominence the subject of short-period 
MATHEMATICS AND LOGIC MEDICAL SCIENCES climatic fluctuations and raised the ques- 
PHYSICAL SCIENCES PSYCHOLOGY ANTHROPOLOGY tion of whether such events might be 
ECOLOGY ECONOMICS SOCIOLOGY EDUCATION foreshadowed. Evidence suggests that 

there was some consensus among people 
We don't have enough space to list all 149 titles, but you can find who have worked on seasonal forecast- 

the information in the 1 976 AAAS audiotapes brochure. If you ing problems for many years, so that the 

don't have a brochure, write to AAAS Audiotape Program, dramatic change of temperature pattern 

1515 Massachusetts Avenue, NW., Washington, D.C. 20005. relative to the mild conditions observed 
in the East during the past five winters 
was foreseen. 
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Around 1 December 1976, 1 was fur- The scores for temperature prediction 
nished with copies of three indepen- cited above are in general higher than 
dently made forecasts for the forthcom- those obtained from the past record of a 
ing winter (December, January, and Feb- dozen experimental seasonal forecasts I 
ruary) by the National Weather Service; have made, where the number of correct 
by Robert R. Dickson, a visiting scientist points averaged 42 and the number of 
at the Scripps Institution of Oceanogra- two-class errors averaged 13. These past 
phy on leave from Lowestoft Laborato- forecasts were significantly more accu- 
ries, England; and by Joseph Chase of rate than climatological probability alone 
the Woods Hole Oceanographic Institu- (33 correct and 26 two-class errors). The 
tion. These predictions were compared point I would like to stress is that, at 
with forecasts made by me at Scripps. times, premonitory "signals" may be 
The methods used in preparing these sufficiently loud that moderately suc- 
forecasts, while differing with respect to cessful forecasts can be made by dif- 
the weights given to certain parameters, ferent individuals using objective meth- 
include some common factors, particu- ods as a base (3). 
larly atmospheric behavior in antecedent JEROME NAMIAS 
months along with the month-to-month Scripps Institution of Oceanography, 
behavior of sea-surface temperature pat- University of California, San Diego, 
terns over the North Pacific. A more de- La Jolla 92093 

tailed account of the methodology was given in an earlier report of a 5-year cx- References 

Sciences-National Research Council, Washing- periment (1) and more recently at a 1976 1. J. Namias, Mon. Weather Rev. 93, 449 (1964). 2. _____, in Geophysics Study Committee, American Geophysical Union sympos- Geophysical Predictions (National Academy of ium held in San Francisco (2). ton, D.C., in press). 
These forecasts have been verified by 3. Sponsored by the NSF Office for the Inter- national Decade of Ocean Exploration and the comparing them in three equally likely NSF Office for Climate Dynamics. 

classes: below, near, and above normal 
temperatures for 99 equally spaced 
points over the contiguous United 
States. The ranges of temperature which Low-Level Radiation: 
define these categories (terciles) were 
determined from a 30-year climatic rec- Predicting the Effects Until now, high Concentrations of 
ord. In my letter to Science of 29 October sucrose or OsCI in gradient 

There was reasonably good agreement 1976 (p. 478), I questioned predictions of samples have posed a problem 
among all four forecasters. For example, cancer incidence based on the linear the- in sample preparation. To obtain 
my forecast agreed with the National ory used by the American Physical So- a stable, homogeneous sample 
Weather Service's predictions at 50 of ciety in their reactor safety study (I), by for reliable counting, volumes have 
the 99 points, with Dickson's at 84 the Environmental Protection Agency had to be so small as to require 
points, and with Chase's at 82 points. (2), and by others. Despite the argu- long counting time. Or the use of 
Chance agreement would be 33 points. ments given in the letters from von Hip- special purpose cocktails was 

As for the temperature predictions, pel (29 Oct. 1976, p. 479), Morgan (28 necessary. 
the National Weather Service's forecast Jan., p. 344), and Brown (28 Jan., p. Using BIOFLUOR*, one of our 
was correct at 44 of the 99 points, Dick- 348), no meaningful evidence of the va- standard cocktails, our LSC App Ii- 
son's at 63, Chase's at 63, and mine at lidity of the linear theory is presented. cations Laboratory routinely counts 
59. The corresponding large errors of Von Hippel and Morgan cite an article sample volumes up to 500A of 
two classes (that is, when above normal by Modan et al. (3), on thyroid cancers 6M OsCI oriml of 30% sucrose, as 
was forecast and below was observed, or produced in Israeli immigrants exposed clear samples at high efficiencies. 
vice versa), were four in the National to a thyroid dose of 6.5 rads during x-ray In ambient counters our universal 
Weather Service's predictions, six in therapy for ringworm. Neither author cocktail, AQUASOL2*, provides 
Dickson's, two in Chase's, and four in notes that the 6.5-rad thyroid dose was very satisfactory results. 
mtne. the result of a cumulative scalp exposure Let us send you LSC Applica- 

All forecasts correctly anticipated the of 350 to 400 rads. Evans (4), on the basis tions Notes 14 (sucrose) and 18 
switch to cold weather in the East rela- of personal communication with Modan, (CsC I), by Dr. Yutaka Kobayashi 
tive to the past five warm winters. The points out that the confounding effect of and Dr. Wayne Harris. They'll take 
major region of disagreement was at the the concomitant irradiation of the pitu- the long wait out of gradient solu- 
boundaries between the warm West and itary, as well as the large statistical un- tion counting. 
the cold East. Agreement between all certainties, make use of the thyroid data 
forecasts and observed temperatures oc- questionable. 
curred at 27 points of the 99 points. Morgan refers to an article by Stewart New England Nuclear 

549 Albany Street 8oston Mass 02118 Chance agreement among the forecast- and Kneale (5) that is discussed in the E?untomer5envce6ll 482 9595 
ers with observed temperatures would BIER report (6, p. 165). That report NEN chemicais GmbH: 0-6072 Orejeich, W. Germany. 
be at about 1 point [actually (1/3)]. The points out that the linear relationship in- Oaimlerstraane23,Ponffach4ol24o, 

major regions of agreement occurred in ferred by Stewart and Kneale is incon- TelephoneIOblO3)85034.Telen:4.17993N[NO 
NEN canada Lid., 2453 46th Avenue, Lachise, Qua. H8T3C9. the northwest and southeast quadrants sistent with effects on 1250 children ex- Telephone:514-636.4971,Teleu:05.s21808 

of the United States. posed to atomic bomb radiation in Japan. Trademark 
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The data of Stewart and Kneale would 

Cut density radient predict 18 extra cancer deaths, whereas 
none were observed. 

i L IUO Morgan's article (7), referenced by 

pin AId 
umqAhaS,1vc,n data which would add to the verification 

both von Hippel and Morgan in support 
C -5 and of the linear theory, contains no new 

of the linear theory. 
The theoretical discussion by Brown 

55-90 vertical rotor. which focuses on high linear energy 

transfer (LET) radiation is interesting, 
but its conclusions are at variance with 
extensive data available on high LET ef- 

- fects. Evans (4, 8) reports on cancer in- 
cidence as a function of the bone dose of 

- - radiation received by those who worked 
- - on radium watch dials and by others who 

received medical treatment with radium- 
226 solutions (as was practiced before 
1930). In a population of some 600 sub- 

- , - - jects, the 500 who received less than a 
7 - cumulative bone dose of about 1000 rads 

- - - - were free of cancers. Of the 100 people 
- - who received between 1000 and 50,000 

- . - rads, there was a mean cancer incidence 
of 28 percent that was found to be essen- 

- - - - tially independent of dosage. I leave it to 
- the reader to draw this step function dis- 

-- - - tribution and to try to find a good fit of 
5 - - - - the linear theory that would be a straight 

- line going through the origin. Evans 
points out (4) that additional data, gath- 

- d since publication of his work, now 
extends to 1700 people; again there were 
no cancers among people who received 
low doses. A similar threshold apparent- 

The Sorvall? RC-5 refrigerated superspeed centrifuge ly exists for radium-224 (6, p. 126) and 

with a Rate Controller is ideal for density gradient work. The for radon inhalation (9). All of the above 

soft start and soft stop characteristics of the Rate Controller refer to high LET radiation. 
prevent mixing of the gradient at speeds between 0 and In the case of the radium exposures, 

1,000 rpm. Evans notes that there is an inverse loga- 
With this feature and the new  88-90 vertical rotor, rithmic relationship between dose and la- 

the RC-5 provides high resolution with reduced spin times. tent period before cancers show up. A 

The rotor holds the tube at a fixed angle of 00 while the simil' r relationship was found by Bair 

gradient reorients from horizontal to vertical. This means the (10) in experiments on beagles inhaling 
particle must travel only the width of the tube, not the length. plutonium and by Jee (11) in experiments 

It also improves resolution by increasing the surface area and where plutonium solutions were in- 

reducing the depth of the starting zone. In fact, the K factor jected. The effect is also reported for 

calculated for the ultracentrifuge swinging bucket rotor of uranium miners (9). A similar trend was 

comparable volume is 265, while the K factor for the 88-90 noted by Jones and Grendon (12) after 
vertical rotor is 210. And since the 88-90 holds 8 tubes they reviewed data on exposure of ani- 

instead of 6, you can spin more total volume. mals to x-rays and studies of leukemia 

The Sorvall? RC-5 also features solid state speed and incidence among Japanese atomic bomb 

temperature control systems, direct reading tachometer and victims. As pointed out by Evans (4, 8), 

temperature gauge, and an instrument panel with convenient by Jones and Grendon, and others, the 

push-button controls. And it accepts RC-2B as well as RC-5 increase of latent period with decreased 
rotors. It is built with the high quality and attention to detail that radiation exposure implies a practical 

have been characteristic of Sorvall? centrifuges for years. threshold where the latent period is long- 

For more information on the Sorvall? RC-5 centrifuge, er than the lifespan. Jones and Grendon 

just write Du Pont Instruments, Biomedical Division, provide a theoretical explanation of this 
Room 23708A, Wilmington, DE 19898 effect. This theory and its supporting evi- 

dence is at variance with the linear theo- 
ry as used by those cited in my original 
letter. 

mu Inotn..monto - Morgan suggests that experimental D. Pont uuuou-uum.u.uu.o (OU PONTi data might be obtained by low-level irra- 
Circle No. 269 on Readers' Service Cord diation of those who are not sure that 

1388 SCIENCE, VOL. 196 

The data of Stewart and Kneale would 

Cut density radient predict 18 extra cancer deaths, whereas 
none were observed. 

i L IUO Morgan's article (7), referenced by 

pin AId 
umqAhaS,1vc,n data which would add to the verification 

both von Hippel and Morgan in support 
C -5 and of the linear theory, contains no new 

of the linear theory. 
The theoretical discussion by Brown 

55-90 vertical rotor. which focuses on high linear energy 

transfer (LET) radiation is interesting, 
but its conclusions are at variance with 
extensive data available on high LET ef- 

- fects. Evans (4, 8) reports on cancer in- 
cidence as a function of the bone dose of 

- - radiation received by those who worked 
- - on radium watch dials and by others who 

received medical treatment with radium- 
226 solutions (as was practiced before 
1930). In a population of some 600 sub- 

- , - - jects, the 500 who received less than a 
7 - cumulative bone dose of about 1000 rads 

- - - - were free of cancers. Of the 100 people 
- - who received between 1000 and 50,000 

- . - rads, there was a mean cancer incidence 
of 28 percent that was found to be essen- 

- - - - tially independent of dosage. I leave it to 
- the reader to draw this step function dis- 

-- - - tribution and to try to find a good fit of 
5 - - - - the linear theory that would be a straight 

- line going through the origin. Evans 
points out (4) that additional data, gath- 

- d since publication of his work, now 
extends to 1700 people; again there were 
no cancers among people who received 
low doses. A similar threshold apparent- 

The Sorvall? RC-5 refrigerated superspeed centrifuge ly exists for radium-224 (6, p. 126) and 

with a Rate Controller is ideal for density gradient work. The for radon inhalation (9). All of the above 

soft start and soft stop characteristics of the Rate Controller refer to high LET radiation. 
prevent mixing of the gradient at speeds between 0 and In the case of the radium exposures, 

1,000 rpm. Evans notes that there is an inverse loga- 
With this feature and the new  88-90 vertical rotor, rithmic relationship between dose and la- 

the RC-5 provides high resolution with reduced spin times. tent period before cancers show up. A 

The rotor holds the tube at a fixed angle of 00 while the simil' r relationship was found by Bair 

gradient reorients from horizontal to vertical. This means the (10) in experiments on beagles inhaling 
particle must travel only the width of the tube, not the length. plutonium and by Jee (11) in experiments 

It also improves resolution by increasing the surface area and where plutonium solutions were in- 

reducing the depth of the starting zone. In fact, the K factor jected. The effect is also reported for 

calculated for the ultracentrifuge swinging bucket rotor of uranium miners (9). A similar trend was 

comparable volume is 265, while the K factor for the 88-90 noted by Jones and Grendon (12) after 
vertical rotor is 210. And since the 88-90 holds 8 tubes they reviewed data on exposure of ani- 

instead of 6, you can spin more total volume. mals to x-rays and studies of leukemia 

The Sorvall? RC-5 also features solid state speed and incidence among Japanese atomic bomb 

temperature control systems, direct reading tachometer and victims. As pointed out by Evans (4, 8), 

temperature gauge, and an instrument panel with convenient by Jones and Grendon, and others, the 

push-button controls. And it accepts RC-2B as well as RC-5 increase of latent period with decreased 
rotors. It is built with the high quality and attention to detail that radiation exposure implies a practical 

have been characteristic of Sorvall? centrifuges for years. threshold where the latent period is long- 

For more information on the Sorvall? RC-5 centrifuge, er than the lifespan. Jones and Grendon 

just write Du Pont Instruments, Biomedical Division, provide a theoretical explanation of this 
Room 23708A, Wilmington, DE 19898 effect. This theory and its supporting evi- 

dence is at variance with the linear theo- 
ry as used by those cited in my original 
letter. 

mu Inotn..monto - Morgan suggests that experimental D. Pont uuuou-uum.u.uu.o (OU PONTi data might be obtained by low-level irra- 
Circle No. 269 on Readers' Service Cord diation of those who are not sure that 

1388 SCIENCE, VOL. 196 



beneficial effects are precluded from mil- 
lirem per year dose rates. Such tests are, S1an densitygradient 
in fact, already in progress; both Morgan 
and I are participating. Background radi- 
ation varies by more than a factor of 2 Spin time with a Sorvall? 

in this country. Frigerio et al. (13) per- 
more than 40 geographical, social medi- D ultracentrifuge and 

formed a comprehensive analysis of 
cal, meteorological, economic, radio- new vertical rotor. 

logical, educational, ethnic, and pollu- 
tion arameters. He also anal zed mor- p y 
tality rates from malignancies for various 
age and geographic groups and for each - 

of 56 separate malignant types. The 
study concludes: "Observations of the 
populations at risk showed not only no 
increment in malignant mortality with in- 
creasing background (radiation) but a 
consistent and continuous decrement." 
The linear theory as used in the BIER re- 
port predicts that a background radiation 
exposure of 170 millirems per year would 
cause an increase of 2 percent in the can- 
cer death rate. In fact, the data of Fri- 
gerio et al. show a decrease in cancer $ii/t5%,?\u7 ..u. 

mortality of about 20 percent from this <> 

exposure. 
With present knowledge, no respon- 

sible person proposes the needless irra- 
diation of people or opposes prudent 
standards to limit radiation exposures. 
My plea is merely for common sense in 
setting radiation standards and adher- 
ence to reasonable standards of scholar- 
ship and objectivity in public predictions 
of low-level radiation health effects. 

BERTRAM WOLFE Sorvall? OTD ultracentrifuges with oil turbine drive and 
Fuel Recovery and Irradiation Products Automatic Rate Controller are ideal for density gradient work. 
Department, General Electric Company, The soft start and soft stop characteristics of the ARC and 
San Jose, California 95125 Reograd mode of deceleration prevent mixing of the gradient 

at speeds between 0 and 1,000 rpm. 
References With these features and the new Sorvall? vertical rotor, 

I. American Physical Society, Study Group on Sorvall? ultracentrifuges give high resolution with reduced 
Light Water Reactor Safety, Rev. Mod. Phys.  angle 
(Suppi. 1) (1975). spin times. The rotor holds the tube at a fixed of 0 while 

2. Environmental Protection Agency, 'Environ- the  from horizontal to vertical. This means 
mental news press release" (Washington, D.C., gradient reorlen, 
23 May 1975). particle must travel the width of the not the 

3. B. Modan, D. Baidatz, H. Mart, R. Steinitz, . the only tube, 
G. Levin, Lancet 1974-I, 177 (1974). hearings length. It also improves resolution by increasing the surface 

4. R. D. Evans, "Comments for the EPA area and reducing the depth of the starting zone. In fact, 
on March 8-10, 1976" (Washington, D.C., 8 the K factor calculated for the performance iiltrot-ieA 
March 1976). highest 

5. A. Stewart and G. W. Kneale, Lancet 19794, swinging bucket rotor is 45, while the K factor for the Sorvall? 
1186 (1970). 

6. Committee on Biological Effects of Ionizing Ra- TV865 vertical rotor is only 10. 
diation, The Effects on Populations of Exposure failure-prone "A"' 
to Low Levels of Ionizing Radiations (National The oil turbine drive eliminates gears,  
Academy of Sciences-National Research Coun- and brushes. And Sorvall? OTD-50 and OTD-65 ultracen- 
cil, Washington, D.C., 1972). 

7. K. z. Morgan, Am. md. Hyg. Assoc. J. 36, 567 trifuges have self-contained cooling systems - eliminating 
(1976). problems water as as plumbing, 

8. R. D. Evans, Health Phys. 27, 497 (1974); with hard well installation of 
diobio' A. T. Keane, M. M. Shanahan, in Ru- filters, valves and gauges. Both are built with the high quality logy of Plutonium, B. J. Stover and W. S. and attention to detail that have been characteristic of Sorvall? 
S. Jee, Eds. (J. W. Press, University of Utah, for 
Salt Lake City, 1972), p. 431. centrifuges 

9. J. W. Auxier, Health Phys. 31, 119 (1976). y 
10. W. J. Bair and R. C. Thompson, Science 183 For more information on Sorvall? OTD ultracentrifuges, 

715 (1974). 
11. W. S. S. Jee, in Pathology of Irradiation, . . just write Du Pont Instruments, Biomedical Division, Room 

Berdjis, Ed. (Williams & Wilkins, Baltimore, 23707A, Wilmington, DE 19898 
1971), p. 377. 
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Toxicol. 13, 251 (1975). 
13. N. A. Frigerio, K. F. Eckerman, R. S. Stowe, 

"Carcinogenic hazard from low-level, low rate 
radiation" (ANL/ES-26, Argonne National Lab- DuP National Technical Information Service, Spring- oAt Instrum ents aOPNi oratory, Argonne, Ill., 1973), available from field, va. Circle No. 270 on Readers' Service Card 
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Science serves its readers as a forum for the pre- The importance of science and especially its technological applications to sentation and discussion of important issues related to 
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Which Dichi! Drinkmanm 
Rotary Evaporator 
should you get? 

We make the choice hard, 
to make the extraction easy. 

Bdchi/Brinkmann offers rotary evaporators - - 

in a variety of models to facilitate all types - 

of extractions. 
There is a rotary evaporator  -i-,-. -, - 

for volumes as small as 5 ml, 
and Pilot Plant Models for volumes 7. 

as large as 501. In between, there are ' 

models with variable speed electronic - 47- 

motors, sparkless induction and explosion .,,. 

proof motors, quick-action jacks, 
stainless-steel heating baths, and 
a wide selection of flasks, condensers 
and accessories. 

If the rotary evaporator you need For evaporations, organic 
is not shown here, you'll find it in the .. , synthesis, and analysis of 
new BLichi/Brinkmann brochure. For 
your copy, write: B(ichi Division, Rotates at 150 r.p.m. All 
Brinkmann Instruments, Cantiague comes with 4 evaporating 
Road, Westbury, N.Y. In Canada: 
50 Galaxy Boulevard, Rexdale - plus extra vacuum seals. 
(Toronto), Ont. 

 Dichi/Drinkmann 
Rotavapors 

ROTAVAPOR EL 
Specially designed distribution head 
with built in duct permits applications 
not possible with other rotary 
evaporators. Also has electronically 
controlled motor, quick-action iack 
and stainless-steel heating bath. 

ROTAVAPOR R 10 
Designed for large volume applications ----. -a- ROTA VAPOR R-5OEX 

Has 10 liter flasks, mechanical lift, electronic 7 Explosion-proof Pilot Plant Model for large 
speed control (10 to 150 r.p m) and .i volume extractions. 50 liter capacity flasks, 

thermostatically-controlled heating bath high throughput of solvent. variable speed motor. 
For batch or continuous-feed operations For batch or continuous-feed operations. 
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of a milligram or less. The spin-rate of 
the sample is continuously monitored by 
a tachometer built into the probe. A vari- 
ety of accessories enable the user to de- 
sign his own analytic system. Varian In- 
strument Division. Circle 718. 

Temperature Monitor 

Model PTS-80A is ccurate to within 
0.0257.C including the probe, signal con- 
ditioning, and output circuitry. Resolu- 

Cutaneous Valve Hematology System tion is within 0.0 177C. The system ac- 
commod'des up to 30 sensors and a van- 

An implantable cutaneous valve is The JTB700 is a microprocessor-di- et' of interchangeable probes. Periph- 
made of Lexan. It permits long-term iected device that counts blood cells, eral devices include printers, cassette 
sampling of blood or other fluids, in- corrects for coincidence, cal -ulates ia- storage systems, and interfaces. Envi- 
jecting, and taking pressure readings. tios, and monitors the measurement ronmental Systems. Circle 715. 
The valve anchors firmly in the con- process. Each sample is counted twice. 
nective tissue upon healing in situ. The If the results vary, the count is repeated. 
device is reusable after gas sterilization. Seven standard blood parameters are Electron Microscope 
JAT Scientific. Circle 711. - measured and results are displayed on a 

screen and printed out. The monitor in- The H-300 Universal Electron Micro- 
structs the operator and indicates the scope combines sc' nning and transmis 

Spectrofluorometer state of the instrument and the progress sion electron microscopy in a single con- 
of the measurement. J. T. l3akei- In- sole. As a TEM, the instrument provides 

Model SFRIOO employs single mono- struments. Circle 714. resolution of 4.5 angstroms, accelerating 
chromators for excitation and emission. voltage of 75 kilovolts, and magnification 
A reference channel monitors the excita- from 250 to 100,000 power. As a SEM it 
tion at the sample. The double-beam sys- X-ray Analyzer provides resolution of 100 angstroms, ac- 
tem determines the ratio of the output of celerating voltage of 20 kilovolts, and 
the reference and signal channels and The Spectrace 440B features high scm- magnification from 50 to 100,000 power. 
compensates for spectral variation in cx- sitivity to lighter elements from sodium Perkin-Elmer Scientific Instruments. 
citation intensity. The device features through chlorine. In a 1000-second test Circle 716. 
digital re dout, choice of fixed band- with NBS orch rd leaves, the 44GB cx- 
widths from 1 to 32 nanometers with 0.5- hibited the following sensitivities: to 
nanometer reproducibility. Baird-Atom- magnesium, 120 parts pei million (ppm); Literature 
ic. Circle 712. to phosphorus, 10 ppm; to sulfur, 6 ppm; 

and to chlorine, 2.5 ppm. (The threshold Guide to Funds and Volunteers for 
of sensitivity is defined as a peak three Field Research 1978-79 describes how 

Analytical Balance standard deviations above background.) qualified scientists may apply for funds 
The x-ray source emits a continuous and assistants to conduct research. Cen- 

Model TB 160-S has a weighing range spectrum of Bremsstrahlung radiation. ter for Field Research. Circle 719. 
of 160 grams, an extended taring range of The side window on the x-ray tube is thin Aminco Laboratosy News reports re- 
48 grams, readability to 0.05 gram, and (5 mils). A silver target is used and the search activities of general interest to the 
precision of ?0.03 milligram. This hal- resulting radi'ttion is at 2.98 kiloelectron scientific community. American In- 
ance has electronic features and digital volts. United Scientific, Nuclear Semi- strument. Circle 720. 
output for interface with data processing conductor Division. Circle 717. Drug and Metabolite Analysis in Bio- 
equipment. Weight measurement is a logical Samples describes the use of liq- 
function of the torque applied to alloy uid chromatography to separate and 
bands. The TB 160-S uses a null in- Nuclear Magnetic Resonance quantitate drugs and metabolites. Waters 
dicator, a seven-segment LED display, Associates. Circle 721. 
and the digital output is parallel BCD, Spectrometer Spectrum Analyzer is devoted to the 
8421 code, and TTL-compatible. Taring The EM-390 spectrometer is a 90- EFT 512/S narrow band real time spec- 
is additive and does not subtract from megahertz system with resolution to 0.5 tium analyzer. Rockland Systems. 
the full working range of the balance. hertz (full line width at half maximum Circle 722. 
Torsion Balance. Circle 713. amplitude). The 21-kilogauss permanent Personal Computing System describes 

Newly offered instrumentation, apparatus, and magnet requires no cooling water. The the PCS-II, a desk-top system. Wang 
laboratory materials of interest to researchers in all EM-390 features a range of sweeps from Laboratories. Circle 724. 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is 0.2 to 100 parts per million and- range of Carbon-14 and Tritium Labeled Cam- 
given to purpose, chief characteristics, and avail- offsets from -200 to + 200 ppm. The pounds features nucleics and analogs, 
ability of products and materials. Endorsement by 
Science or AAAS is not implied. Additional infor- proton sensitivity is 50:1 (5-millimeter mycotoxins, Vinca alkaloids, synthetic 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number sample, 1 percent ethylbenzene test) precursors, and offers a custom-labeling 
on the Readers' Service Card (on pages 1392A snd with no compromise of resolution. This service. Moravek Biochemicals. Circle 
i468A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER enables the operator to analyze 5 mples 725. 
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new count time 
data system 

NEW Count/Time Data System (C/TDS counts switch 
closings, totalizes ON/OFF time on up to 248 channels. With 
it and your own switches you have everything you need for 
a sophisticated production or statistical activity monitoring 
system-with on-hoard printout, plus tape records, calcula- 
tor or computer feeds Even provides time-of-event data on 
selected channelsi 

Keyboard sets all channel inputs, crystal clock timing, 
reset intervals, channel scale, outputs and more. Counts 10 
events/channel/sec. The C/TDS is like a giant event re- 
corder, but with output tabulated by channel the way you Neuronal connections tracing 
want it. Its a low cost way to replace a roomful of counters, Surface protein studies 
recorders, timers, and man-hours. Reguest Bulletin B130 Cell surface binding 
from Esterline Angus Instrument Corporation, l' receptors studies 
Box 24000, Indianapolis, IN 46224. Tel. 317-244-7611 - 

-- Triton X1OO*, [phenyl-3H(N)] 
ESTERLINE ANGUS 1-5mCi/mg EthanoI:water, 2:8. 

AN ESTE77NE COMPANY NET-556 $13O/25O1Ci $350/lmCi 

'Trademark of Rohm and Haas 

Not for ute in humana or ciincai diagnotia 

 New England Nuclear 
S49AibBny5treet Boston Mass 02118 
customer 5ervice 617-482-9595 

NEN chemicals GmbH, Dretetch w Germany NEN canada Ltd Lachine Ouebec 
Circle No. 230 on Readerl' Service Card Circle No. 255 on Readers' Service Card 

cy.earn.?... ds77   -4CC, 

High purity substrates for studies of carnitille stimula 
tion. All available from stock. 

Cat,No. 10mg 100mg 

DL-Acetoacetylcarnitine Chloride 7062 $12.00 $ 85 00 
DL-Acetylcarni.ti.ne chloride 7002. 12.00 8500 
L-Acetylcarnitine Chloride 7111 18.00 125.00 
DL-l3utyrylcarnitine Chloride 7004 12.00 85.00 
DL-OeCanoylcarnitine Chloride 7010 12.00 85.00 
DL-l-lexanoylcarnitine Chloride 7006 12.00 85.00 
DL-Lauroylcarnitine Chloride 7012 12.00 85.00 
L-Linoleoycarnitine Chloride 7115 18.00 125.00 High 
DL-Myristoylcarnitine Chloride 7014 - 12.00 - 85.00 specific activity 
DL-Octanoylcarnitine Chloride 7008 12.00 85.00 * Neurotransm itter 
DL-Oleoylcarnitin Chloride 7020 12.00 85.00 studies 
DL-Palmitoylcarnitine Chloride 7016 12.00 85.00 Taurine, [2-3H(N)]- 
L-Palmitoylcarnitine Chloride 7113 18.00 125.00 20-4OCi/mmol 0.01 N HCI 
OL-Propionylcarnitine Chloride 7060 12..O0 85.00 NET-541 $80/250Ci $240/i mCi 

- 01.-Steari VC1 rnitirte hlond 7018 12.O4  - Taurine, [1 ,2-14C]- 
.477A2 7'- 

2 / ,, r< z->?- 40-GOmCi/mmol OGiN HCI 

NEN chemicals GmbH, Oreieich, w. Germany; NEN canada Ltd., Lachine, Ouebec 
Circle Na. 254 on Readers' Service Card 
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