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Announcing the Beckman J2*21... 
a centrifuge you'll love. 

The J2-21 is an exciting new high-speed  to 400C operation; electronic door interlock; 
centrifuge. It keeps he components that and it is UL listed and CSA approved. 
made the 21,000-rpm J-21C so reliable-and There are eleven J2-21 rotors to choose 
adds proven features from other Beckman ... from, including the new JA-17 which spins 
centrifuges. The result: by far the finest fourteen 50-mi tubes, and the new JA-20.1 
high-speed centrifuge ever built. which spins thirty-two 15-ml tubes. 

The J2-21 features: a fast-accelerating, The J2-21: it gives you reliability, quiet 
high-torque drive; variable power-braking efficiency unmatched by any other centri- 
system; superior sound suppression; easy fuge, and it's backed by Beckman sales and 
temperature setting; new, automatic vacuum service-worldwide. 
system; rotor imbalance detector; easy- Send for brochure SB-366 to Beckman 
opening counterbalanced door; compact Instruments, Inc., Spinco Division, 1117 
cabinet; built-in speed calibration; 20 California Ave., Palo Alto, CA 94304. 
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)LOGYANDGEOGRAPHY(E) 8IOLQGICAL SCIENCES (G) ANTI4ROPOLOGY(H) . Soviet spacecraft Cosmos 782, a sphere 
Nd M. Prledmen Ursula K Abbott June Helm 
ien 8. Sisque WalterChavin P soillaPeinlng 8 feet in diameter with service and bat- 
)ICAL SCIENCES (N) AGRICULTUIZIE(O) t)avidB. Hertz 
O.Jacobson James B Kendriok INOUSTRIALSCIENCE(P) . tery modules attached, was launched 
Ni. Lowenstelh CoytT. Wilson RobertL Stern . 25 November 1975 and was the first So- 

,TI8TICSg.I) ATMO$PHER1CANIHYDRO$PHER1C GENERAL (X) . viet spacecraft to contain U.S. experi- 
iu0l W. tIreenhouse SCIENCES (W) Allen V. Astln 
tGlaeer KennethO. SpongIer joseph P. Coates ments. Flags of the seven countries Glenn R. Hilat which participated in this mission 

(United States, U.S.S.R., Czechoslo- 
vakia, France, Hungary, Poland, and 
Rumania) are displayed on top of the 

American Aesooratton for the Advancement of Science was founded in 1848 and incorporated in 18t4. ftsobjeata spacecraft. The main objective of the 
to furtherthe wqrkof eclentlats, to facilitate cooperation among them, to fosterscientifi freedom nd respoitslbllity, mission was to determine effects of 
prove the efectiveness of acienca in the promotiOn of human welfare, antI to Increase ubllo undaratandlng and space flight on a variety of animals, 
reclationoOhelmportaneeandprolnlseouhemathor4eofsolenoeln human progress plants, and insects. See page 1138. [R. 

Mah, Soviet Space Museum] 



"Perhaps the most ingenious and 

effective electrophoretic method 

for separating proteins is electrofo- 

cusing." Lehninger, Biochemistry, 

2nd. Ed., Worth, 1975. 

Electrofocusing gives you fast, one- 

step separation of multi- 

protein mixtures. 

_ Superior resolution. 

More information. A 

few of the reasons why 

electrofocusing is the 

fastest-growing tech- 

nique in protein separa- 

The resolving power of electrofocuslng tion. And why you should find out 

gives you more information because 
you can separate - in a single run - 
components which differ in p1 by as lIttle more about electrofocusing and 

as 0.0025 pH units. It is thus suitable for 
and is a rigid test of homogeneity for  . can for separations. 

differentiating closely related molecules 1h0t it do your 

preparation and analysis. This has 
spurred the rapid growth of electrofo- The one to ask is the company 

cusing as a major technique in biochem- 
istry. To obtain all that electrofocuslng 
promises LKB offers its complete sys- that started it all. The company 
tem: Multiphor, for analytical and pre- 
parative electrofocusing; LKB Power with the complete system for elec- 
Supply, with the constant-power output 
essential for electrofocusing; Ampho- 
Ii carrier ampho andas for trofocusing. LKB. For our special 

electrofocusing. All supported by ApplI- 
cation Notes and Acta Ampholinae LIt- 
erature Reference List. electrofocusing literature, please 
LKB: the only complete source of experl- contact your nearest LKIB office. 

ence, knowledge, and equipment for 
electrofocusing. 

LKB Instruments Inc., 12221 
circle No. 23 on Readers' Service card 

Parklawn Drive, Rockville, Md. 
20852; (301) 881-2510; 

Telex: 89-682. 
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Beckman now offers the research performance features with push capability Built right into the 
and clinical laboratory a complete button simplicity. Permanently stored 9000 is a complete computer that both 
choice of gamma-counting instru- counting programs eliminate all controls the operation of the instru- 
ments. Check the features below knobs, manual controls and switches ment and takes your data through to 
to find the one instrument that can to make operation fast, easy and final answer. 
most effectively satisfy your needs. more reliable. Simply select the desired Of course, if you're really 

The low cost Gamma 4000 is a program, load samples and depress going to be choosy about your next 
high performance, bench-top unit the AUTO pushbutton - a completely gamma instrument, you'll need 
featuring ease of operation, 200 or simple and thorough approach to complete technical information. Why 
400 sample capacity, preset and counting. not get it now? 
variable windows, and a choice of print- The Gamma 8000 takes micro- Contact Scientific Instruments 
out devices.The optional DP-5000 processor-control one step further Division, Beckman Instruments, Inc., 
computer/printer provides on-line and allows the user to design special. P.O. Box C-19600, Irvine, CA 92713. 
data reduction capability - for counting programs, while main- Innovation you can count on 
Radio;Immunoassay final answer taming the simplicity of operation Circle No.44 on Readers' Service Card 
calculations. unique to Beckman Instruments. 

The Gamma 7000 is micro- Finally, there's the Gamma 9000 ___  * ? 
processor controlled and offers high with the ultimate in data-handling L.  EVE M E'l 



THE ENERGY GAME! 

We all have to play- 
but can anyone win? 

The energy game is a highly competitive, very expensive gamble. Nature supplies the basic resources, but 
technology determines their uses. Societies demand more and more; national economies may falter; govern- 
ments may topple. Is there a technological fix? 

ENERGY: Who is going to win the game? 

No one can predict the outcome of the game, but two publications from AAAS can help you understand the 
ground rules and introduce you to the players. 

Energy: Use, Conservation and Supply 

(Volume 11-1978) (Volume 1-1974) 

An all-new Energy Compendium published by AAA. Published in I 974, ENERGY-I gives the reader a historical 
ENERGY-Il contains a completely new set of articles and general overview of our energy problem and ex- 
dealing with energy conservation and public policy, our amines ways to conserve energy and use it more efficient- 
remaining supply of fossil fuels, the possible transition to ly, not only in industry but on an individual level. The book 
fission, fusion, and/or solar technologies, and an extensive examines the problems we face in supplying the energy 
analysis of the present domestic and international energy- requirements for food production and reviews known 
use patterns. Available now. energy sources in relation to current and future energy 

*Rctail price: needs. Available now. 

$14.00 (casebound) * Retail price: 
6.00 (paperbound) $10.00 (casebound) 

3.50 (paperbound) 
Special Combination Price for both 

Energy Volume I & Volume II 
* Retail price: 

$22.00 (casebound) 
fiQO (paperbound) 

. 

Since you, too, have to play.., order your copies now and learn the rules. 

Send your name, address, and list of titles to 
7 AAAS 

Department E- I 
1515 Massachusetts Avenue, NW 
Washington, DC 20005 

*AAAS members: Deduct 10% of retail price for each book or for set. 

Remittance must accompany all orders under $1 0.00. Please allow 6-8 weeks for delivery. 

1068 SCIENCE, VOL. 201 



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

worlds most Today, the same supplies we designed to meet the individual used in our own state-of-the-art requirements of research facilities 
advanced instrument R&D programs are both small and large. 

available to LS researchers So contact your local 
LS instruments nationwidehh or not you own Beckman representative now and 

i.E *L And ask about our special nuclear 
tesiea WIlD a Beckman Instrument you'll supplies introductory programs. 
these nuclear benefit from optimized counting Or contact Scientific 

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

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

supply capability evolved along gredients, and counting vials are 
with our LS counting instruments available with 24-hour response 
to give us a con3tant source of times from a national network of B E C K IVI A I%I  

Circle No. 190 on Readers' Service Card 



SECOND ANNUAL 
BRISTOL-MYERS AWARD FOR 

DISTINGUISHED ACHIEVEMENT 
IN CANCER RESEARCH 
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AWARD: $25,000 

DEADLINE FOR RECEIPT OF NOMINATIONS 
December 31, 1978 

ANNOUNCEMENT OF AWARD RECIPIENT 
May, 1979 

The Bristol-Myers Company presents an annual award to a scientist making an 
outstanding contribution in cancer research. The candidates for the Award are to 
be nominated by medical schools, free-standing hospitals and cancer research 
centers. Only one nomination from each institution is permiffed. 

SELECTION COMMITTEE 

John E. Ultmann, M.D.. Selection Committee Chairman 
Director, Cancer Research Center, University of Chicago 

Harris Busch, M.D., Ph.D. 
Professor and Chairman, Department of Pharmacology 

Baylor College of Medicine 
Albert H. Owens, Jr., M.D. 

Director, Oncology Center, The Johns Hopkins University 
Saul A. Rosenberg, M.D. 

Professor of Medicine and Radiology, and Chief, Division of Oncology 
Stanford University School of Medicine 

Alan C. Sartorelli, Ph.D. 
Professor and Chairman, Department of Pharmacology 

Yale University School of Medicine 

Rules and official nomination forms are available from: 
Secretary, Award Committee, 345 Park Avenue, Room 43-30, 
New York, New York 10022. 
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Whether you need 
Mid-IR, 

GC-IR. 
LC-IR, 

Near-IR or 
Far-IR measurement capabilities 

NICOLET COVERS THE FT-IR SPECTRUM 
FROM 10 cm-1 to 20,000 cm-1. 

SENSITIVITY - Variable mirror scan rates from 0.05 cm/sec to 4 cm! 
sec optimize the system for highest signal-to-noise ratio (sensitivity) 
in a given measurement time. 

RESOLUTION - Routinely achieves 0.06 cm-1 resolution. 
SUBTRACTION - Spectral stripping (subtraction) is easily used to 

extract solvent or aqueous background features from spectra. In 
many cases this allows the sample to be measured "in situ" without 
chemical extraction. 

PREPROGRAMMED EXPERIMENTS - A macro-programming 
capability allows the user to easily design complicated experiments 
which are then implemented by pushing one button. This automates 
the experiment from sample insertion to automatic results plotting. 

USING THE NICOLET 7199 FT-IR AS AN "INTELLIGENT DETECTOR" 

The Advantages of the 
Nicolet CHEMIGRAMTM 
* True "on-the-fly" operation. U Automatic storage of 
spectra. U Real-time spectrally separated 
chromatograms (OHEMIGRAMS). u Total history of 
elution preserved. * High sensitivity. * Rapid 
changeover from IR to Gc-IR or Lc-IR. 
* Spectrometer and data system from one 

DETECTOR manufacturer. 

SPECTROMETER) Por more details refer to coffey, P., Mattson, D. & 
Wright, J., "A Programmable Gc/FT-IR System," 
American Laboratory, May 1978 (in publication). 

(Nicolet also offers field-proven, FT-IR data systems 
with complete software packages to upgrade 
existing spectrometers.) 

For more details on the NICOLET 
world's finest ET-IR INSTRUMENT 

system please phone or - CORPORATION 
write Nicolet. 

5225 verona Road 
Madison, Wisconsin 53711 
Telephone: 608/271-3333 
circle No. 61 on Readers' Service card 
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Enjoy constant power 
and other neat things. 

1500 now has two electrophor- voltage or Current. Extremely Compute wattage from separate 
esis power supplies offering precise regulation and metering voltage and Current readings. 
Constant power, Current, or greatly increase reproducibility. The new Model 494 has an 
voltage. They provide you with One meter always indicates automatic crossover circuit that 
faster separations and sharper current; the other may be switches control to a different 
zones than you can get from switched to read either watts or mode whenever a preset voltage, 
conventional equipment, volts, so there's no need to current, or power limit is 
especially for isoelectric focusing reached. 
and high performance discontin- Find out how you can buy an 
uous buffer techniques. In a 1500 third generation constant 
system where the resistance is wattage power supply for less 
continually changing, only than someone else's first try, and 
constant power can automatically get substantially better 
provide maximum voltage IJ specifications too. Send for your 
without the danger of free catalog today. Or dial direct, 
overheating the gel or other toll free (800) 228-4250 
electrophoretic medium. IL (continental U.S.A. except 

ISCO power supplies have Nebraska). Instrumentation 
short circuit protection and Specialties Company, P.O. Box 
operate right down to zero 5347, Lincoln, Nebraska 68505. 

Instruments 
with a difference 

1070B circle No. 48 on Readers' Service card 
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carl Zeiss, Inc. 
444 Fifth Avenue 
New York, N.Y. 10018 
Attn: Mrs. E. B. vasco 

Name 

Title 

Affiliatior - - _______ 

Sireei 

city Slate Zip 

Phone 
Normal human chromosome, # 
mag,: 125,OOOX on print I saw this ad in (Magazine) 

250X in microscope 
Taken with Zeiss Photomicrosco 

circle No. 78 on Readers' Service 



If you can't believe the price tag, 
pretend they're $500 more. 

The no-nonsense balances from Fisher. 

In Spring 1976 we introduced our first lightweight instrument. With single examples of American electronic 
it-can't-be-a-balance balance. touchbar operation (instant tare, in- technology, no-nonsense design, in- 

Today there are five Fisher! stant sample readout on LED dis- novative manufacturing, stringent 
Ainsworth electronic toploaders, play). And so modestly priced quality control, and sound value. 
from 20g to 2000g, including a com- they've made a whole generation of Say No! to inflation. Say Yes! to 
pact BcD-coupled printing balance lab people re-think their concept of savings. Up to 40% per balance. 
and the lab world's first battery-pack what a balance can be! Send for product data today. 
portable. Each a remarkably rugged Fisher/Ainsworth toploaders. Solid 

Model A-20 A-200 A-2000 A-200BP A-200BCD We Know Laboratories. f 
battery-operated printing balance 

Range 0-20g 0-200g 0-2000g 0-200g 0-200g her Scientific 
Readability OQOig OQig Qig QOig QOig Fis Company 
catalog no. b913265 1-913-260 1-913-267 1-913-261 1-913-262 711 Forbes Avenue 
u.s. price $995 $795 $1095 $950 $1795 Pittsburgh, Pennsylvania 15219 

including printer (412) 562-8543 

1IEhI 
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The recording shows the absorbance of fractions Collected 
by molecular gel filtration from a separation of high and 
low molecular weight proteins. These were collected in a 
cold room and read at 280nm. The tape lists the absorb- 
once value of every fraction and identifies each sample by 
its position on the transport. 

Gilford's i 

SzlrrlFIe  t 11 ,j' KLI I *1 

Processing System: '.f  4  

when you need the  Li 

accuracyofaresearch if iii I 
spectrophotometer Ii 

with the productivily of ' I  .I2 
an automatic analyzer.  4 1> 

j.. 1. :1.2.7.111 Li 
'1 1 ;417 

More Measurements per Hour I 
Whether you base it on our Model 250 Spectro- I I i 

photometer or the Series 252 updates on DU? or I I 
DU2? monochromators, the Gilford Sample  [.2.  I I 
Processing System is a real time-saver... .up to 6**> , .-.. 

300 manual measurements per hour, as many as  
500 per hour with the available Automatic Sample 11t'IE (mf) 
Transport. 

Greater Accuracy, Fewer Reruns Retention of Sample 
The precise sampling system aspirates the same Sample return is standard after samples are 
amount of sample time after time. Combined with measured, you can discard them, return selected 
the NBS-traceable accuracy of the Gilford pho- samples manually, or with the optional Sample 
tometer, you get consistent high-quality results.... Transport, return them all automatically. 
hundreds per hour, with carryover of less than 1%. Building Blocks Relieve the Budget 

Economy in Sample Size With the Rapid Sampler accessory alone, you 
Pickup volume is adjustable, with a minimum of read absorbance or concentration directly from 
700 .tl for the standard aspirating cuvette; with the LED display. Use our Thermal Printer to 
the optional ultramicrocuvette, it's 350 l.tl. provide a permanent record of results and to 

avoid transcription errors. Choose the Automatic 
? Registered trademark of Beckman Instruments, Fullerton CA Sample Transport for unattended processing of up 

to 100 samples, complete with sample identifica- 
tion printed out. Add the Thermocuvette, provid- 
ing the same high-productivity sampling plus 

electronic control of sample temperature 
at 25, 30, 32, and ....... .with automatic 

, regulation to within ? 0.050C. 

OberlIn, Ohio 44074 
(216) 774-1041 Telex: 98-0456 
Paris (Malakoff), France 
DUsseldorf, w. Germany 
Teddlnglon, Mlddx., England 

T Toronto (Mlsslssauga), canada 

Gliford Research Spectrophotometers: 
every job easier, every result more accurate. 

circle No. 20 an Readers' Service cord 



System 45 

Our friendy conipuer 
tdd speed through your tbuh 

tedu*I pibIems... 

finished with his. 

He has problems, too Th versatile System 45, along with 
HP-created management programs, can help him with forecasting, 

project management1, basic statistics -even payroll and 
inventory control He can also create and access departmental 

data bases foradministratiw chores f3ut you  on't wait but a couple of 
minutes because th System 45 is a speedy workhorse. When 

it's your turn, you, too, can take advantage of HP 
programs for applications as diverse and as valuable as 

differential equations, waveform analysis, 
eigenvalues and eigenvectors, regression analysis, linear 

uations arid.num.rical ihtrtiont& nartie a few.. 
You II et answers fast. System 45 will display 

a 20 variable, 20 constraint linear programming 
solution in under five minutes. And tackle 

a Fast Fourier Transform of a set of a 1,024 
full precision data points in less than a minute 

.Ari96nein9ourdj&tmertcan. 
easily create and run their own special 

programs using System 45's enhanced 
BASIC language. 

You can generate charts and 
.raphs, interface with 

nstruments, add peripherals 
.f6rfr t6ragefripufand6utp.ut. You 
.roblensneedin uPto62Kbptesof 

veform Analys Regression Analysis Bar Chart 



memory. Stated simply, System 45 is powerful, versatile and friendly: a 
productive, cost-effective tool for practically everyone in your 

department, even the boss. For brochures describing System 45 
and the HP programs of interest to you, call the 

HP Literature Center toll-free day or night. The 
number is 1-800-821-7700, extension 302. 

(In Missouri, call 1-800-892-7655, extension 302.) 

HEWLETT IF PACKARD 

3400 E. Harmony Road, Fort collins, colorado 80521 

For assistance call: Washington (3011 945.6370, chicago (312) 
255-9800, Atlanta 1404) 955-1500, Los Angeles (213) 877.1282 

Ask for Desktop Oomputer Safes Department, 

role No. 22 on Readers' Service card # '/, 
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From the people who brought you new convenience 

and reproducibility with the first. 

The flrst Translation Kit Our first translation kit saved you the difficulty of preparing your own lysate for cell-free translation 
gaveyou a system free of endogenous 

  A'.5-' - 

  mRNAanu high in protein synthesis activity, and 
assured you of components tested for compatibility 
and reproducIble results. All told, it was an excellent 
excuse to stop cultivating rabbits. 

Our second kit does all of the above, too. But, 
, instead of Methionine, L-[35S], the tracer is Leucine, 

-, L-[3,4,5.-3H]-specially optimized for use with this 
system. Here's what our Leucine Translation Kit 

/N.WEn  Rabbit reticulocyte lysate Treated with 

micrococcal nuclease to inactivate endogenous 
irst, et ionmne... mRNA and tested to guarantee high protein synthe- 

sis activity. 
High activity 3H tracer NET-460T, Leucine, L-[3A,WH], >llOCi/mmol. 

Special lots are prepared and tested for incorporation into protein using this 
cell-free translation system. 

Translation cocktail All the necessary components for proper translation 
conditions, including buffer, biogenic polyamine, and energizer. 

Control mRNA Purified mRNA to check the biological activity of the system. 
Salts and sterile deionized water Selected and prepared to minimize 

potential ionic or enzymatic inhibition of the system. Caution: Not for use in humans 
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creased dependence on imported urani- parative Generation Costs (California Energy 
Commission, January 1978), appendix 19] esti- urn and capital. It is thus all the more ir- mates $1027/kWe for the Sundesert plant, or- 

rational to suggest that, without nuclear dered in January 1976 (neglecting dedicated trans- 
mission and deflating to 1976 dollars at 6.5 per- 

power, nations must war over oil. cent per year). The August 1978 final draft (in 
As several thousand pages of critiques  press) estimates $lt85IkWe. 

The empirical average for all U.S. LwR's 
and responses on the soft-energy-path through 1977 was 60 percent (58 percent if 

thesis show (13, 19), this is not the first weighted by unit size), 53 percent for units over 0.8 Gwe. Exhaustive regressions on the entire 
time someone has decried "soft num- U.S. data base lead to a predicted average, 1ev- 
hers" before verifying references. May  elized over the first 10 years of operation of a new 1.l-GWe PWR, of 60 percent, taking ac- 
renew my earlier plea (Letters, 24 June count of a new vintage correlation that emerged 

during 1977 (55 percent without it). See C. 1977, p. 1384) that analysts get on with Komanoff, Nuclear Plant Performance Update 

substantive refinement, extension, and 2 (Komanoff Energy Associates, New York, 1978). Komanolf and V. Taylor have also pre- 
of soft-path concepts? pared an improved analysis of the Moox data application (7). 

AMORY B. LOVINs 10. Also assumed are Bechtel's (3) $61/kwe for 
and Resources Program, marginal fuel-cycle facilities-probably - 3 to 5 

Energy times too low-updated to 1976 dollars and or- 
University of California, dering with the Marshall and Stevens index (6), 

94720 and $ 100/kW'e, calculated (1) in 1976 dollars, for Berkeley the initial core. 

11. Bechtel (3) assumes 16.4 percent at the margin. 
12. The omitted terms are: real escalation after 1976 References and Notes ordering; marginal investment in reserve mar- 

1. A. B. Lovins, Soft Energy Paths.' Toward a Du- gin, land, future services such as waste manage- 
rable Peace (Friends of the Earth and Ballinger, ment and decommissioning, and past or present 
Cambridge, Mass., 1977), especially chaps. 3, 6, services such as federal R & D, regulation, and 
and 8. security services; and the - 61/s to 8 percent of 

2. , "Re-examining the nature of the ECE electric output currently needed to run the fuel 
energy problem" [ECE(XXXIII)/2/I.G., U.N. cycle. Terms omitted from both the $3495/kwe Economic Commission for Europe, Geneva, and the --$5000/kwe totals include costs of end- 
1978]; "Soft Energy Technologies," Annu. Rev, use devices, externalities, dynamic net-energy 
Energy 3, 477 (1978). considerations, and any "miscellaneous" items. 

3. M. Carasso et al., The Energy Supply Planning 13. U.S. House of Representatives, Committee on 
Model (Report to the National Science Founda- Government Operations, Subcommittee on En- 
tion, Bechtel Corp., San Francisco, 1975), two vironment, Energy and Natural Resources, Nu- 
volumes, acquisition Not. PB-245 382 and PB- clear Power Costs (Government Printing Office, 
245 383 available from the National Technical washington, D.C., 1978), part 2, pp. 1103-1115. 
Information Service, Springfield, Va.; facility 14. For example, if one uses Bechtel data (3), a 0.8- 
data sheets and updates from M. Carasso and j. GWe coal-electric system with a scrubber but no 9824 9798 M. Gallagher, personal communications, 1976. fuel cycle would cost $2200/kWe delivered (1976 

BIALKALI 5 20 4. D. Sternlight (Chief Economist, Atlantic Rich- dollars) at 0.62 capacity factor (1, 9). If James's 
300 650 NM 200 850 NM field Corp., Los Angeles), personal communica- oil-fired plant cost the same, an oil-system cost 

tion (1978) of a detailed Arco estimate that the of $30,000/bpd (capital charge at 0.12 per 
total present-valued investment (exploration, year = $9.9/b, too much to clear the market), di- 

New 30 mm photomultipliers from EMI field cost, pipeline, Valdex terminal, and new vided by 0.46 First Law plant efficiency, would 

mechanically and electrically inter- tankers delivering to existing west Coast termi- imply a system cost of $3172/kwe-generously nals), including interest, is about $17,500/bpd assigning the whole oil-system cost to the resid- 
changeable with earlier EMI types (1978 dollars) for the Sadlerochit field (lifetime ual rather than the light fractions (15). 

-30 years). I have deflated this estimate at 7 15. J. Harding, in (13), part 2, pp. 1778-1802. The such as 9524, 9592, 9529. 9824 has percent per year to 1976 dollars and added rationale for cons'denng such a combined-cycle 

a bialkali cathode giving good QE. $4621/bpd for storage, refining, and distribution, plant at the margin is that California is to have 
all treated as marginal costs [Bechtel data (1 3) an embarrassing glut of residual oil from refining with very low dark current and high converted to 1976 dollars with the Marshall and Alaskan crude oil extracted for its light frac- 

gain. 9798 has a UV window which  Stevens index (6)]. tions. Saving residual oil (nearly all of the 15 For illustration, if 30 percent of system invest- percent of California oil now burned in power 
combined with its S.20 cathode gives ment were at the wellhead and 70 percent down- stations) would probably not save crude oil; the 

stream, with respective lifetimes of 13 and 30 residual oil is a by-product, not a motive. Califor- a wide spectral range (200-850 nm). years, the present value of the stream of original nia is also considering gasifying residual oil. 
Either type can be had with spectrosil plus replacement investments over 40 years, at a 16. The ratio of present electricity supply to elec- 

5 percent per year real discount rate, would be tricity-specific needs approaches 2 in the United 
window for extended UV or low back- only 30 percent above the total investment if all States today, and may exceed 3 after long-run 

ground applications. 6. lifetimes were 40 years. end-use efficiency improvements. For a l.1-Gwe PWR, $585 per net installed kwe 17. J. Carter, remarks to Opening Conference, In- (1974 dollars) is converted to $929/kwe (1976 ternational Nuclear Fuel Cycle Evaluation, 

dollars) using the 1.26 per year index from a 35 washington, D.C., 19 October 1977. 
plant multiple regression (r' = 0.71) by i. C. 18. V. Taylor (Pan Heuristics, Los Angeles), per- 

A Bupp and R. Treitel, "The economics of nuclear sonal communication, May 1978. The propor- 
power: De omnibus duhitandum" (Harvard tional import reduction would be greatest in the 
Business School, Cambridge, Mass., 1976). For United States, not in Europe or Japan. D-respectively $69 and $420 (1974 dollars) 19. U.S. Senate, Select Committee on Small Busi- 
per net kwe of installed marginal generating ca- ness and Committee on Interior and Insular Af- 
pacity, taking into account supply diversity- fairs, Alternative Long-Range Energy Strate- 
the conversion to 1976 dollars is made with the gies (Government Printing Office, washington, 
1.25 Marshall and Stevens Equipment Cost In- D.C., 1977), two volumes [this contains all pub- 

lished critiques and responses except the ex- 
For Photon Counting, RFI/QL-30F slim- 7. This is highly conservative. For example, a re- change with Forbes in (13)]. gression (r' = 0.76) on the 39 U.S. light water 
line housings complete with potted reactors (LwR's) completed through May 1977 

divider chain are available for all reveals that, with each successive year of con- struction permit issuance (1967-1971), con- 
30 mm tubes. Available from stock. trolling for all other significant variables, real 
Details from: plant cost rose $l41/kwe. If this kept up,a 1.1- Light on the Shroud? 

Gwe PWR ordered in 1976 (25th unit built by 
the architect-engineer, outside the northeast re- 
gion, with a cooling tower) would cost -$1474/ S indonologists may find the following 
kwe Both these figures have been converted to 

1976 construction dollars with the Handy-whit- paragraphs (1) of interest.  .EE man steam-plant construction cost deflator, and would be higher if they were in 1976 GNP dol- To make a reinforced plastic that will last lars [XV E. Mooz, "Cost analysis of light water reactor power plants" (Report R-2304-DOE, for thousands of years, soak a strip of linen in oil Rand Corp., Santa Monica, Calif., 1978]. of lavender that contains Syrian asphalt and 8 The assumed LWR cost is also probably too let the fabric dry in the sun. Light will cause low For example, the California Energy Coin- * bonds 
mission's draft report to the state legislature on chemical to form between adjacent 
Assembly Bill 1852 [R. Knecht et al., Corn- molecules of the tar, converting the sticky 
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mass into a durable solid. The reaction would 
be regarded by organic chemists as an ex- 
ample of photocrosslinking, but to the arti- 
sans of ancient Egypt it was merely a way to 
make good mummy wrappings. Syrian as- 
phalt, which is also known as bitumen of 
Judea, is a naturally occurring mineral tar of 
high molecular weight that, according to the 
Bible, was used for caulking both Noah's ark 
and the rush basket of the infant Moses. 

Other experiments can be made with the 
material. For example, in i824 Joseph Nic& 
phore Niepce, a French physicist and amateur 

 Egyptologist, coated a glass plate with the 
same mixture of oil and tar and exposed it to a 
brightly lighted scene with a camera obscura 
that he constructed according to the design of 
Leonardo da Vinci. When Niepce sub- 
sequently washed the plate with oil of laven- 
der, the unexposed tar dissolved but the light- 
struck portions, which were photocross- 
linked, adhered to the glass, forming an image 
of the scene. The plastic film served as a lith- 
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The Need for Materials 

Philip H. Abelson, in his 7 July editori- 
al "Domestic exploration for materials" 
(p. 7), begins with the sentence "A civ- 
ilization with a high standard of living is 
dependent on adequate supplies of many oure corqortabIe. 

kinds of materials." He ends with "[This 
country] must begin to develop a more .-- - I .-, 
vigorous materials policy." The entire -' 

editorial reads as if it were written by the I 
American Mining Congress, and its as- 
the kind of thinking that has led to our .  n q 

sumptions and proposals only perpetuate 
current difficulties. 

The major fallacy in Abelson's argu- . (1 X tO 20X). 

ment is the assumption that a high stan- .---:h-, *4LLdWAEE4W4LUANEL 
dard of living is closely linked to the pro- sW . 
duction of virgin raw materials. This is - * E WE 
indeed true in a once-through, throw- 
away economy where materials are dug wuEhIwE 
from the earth, fabricated, used briefly, 
and then dumped in landfills. It has often - ease. 
been pointed out that recycling could re- 
duce the demand for virgin materials _ 

were it not for subsidies that favor pri -Li 

mary extraction, such as discriminatory 
freight rates, depletion allowances, and K 
the free use of public lands. Abelson's 
proposals would further favor primary ,  

extraction by providing public funds for ,  

research and exploration, thus hastening 
the exhaustion of our remaining non- 
renewable resources. 

What is really needed is a national ma- WILD M-400 PHOTOMAKROSKOP. 
terials management policy that would The binocular automatic macro recording 
minimize the use of virgin materials, system, shown herewith transmitted light 
Such a policy would reduce the present - transillumination stand, with lens, and 
inflationary pressure caused by reliance 35mm magazine.* 
on ever lower grades of ore with their - ----= - 

ever higher materials production costs. 
Elimination of subsidies for primary ex- 
traction would be only a first step. Crea- 
tion of subsidies favoring recycling 
would be the next logical step. These 
measures, however, can lead to only lim- 
ited materials savings because low-quali- 
ty alloys tend to result from the agglom- 
eration which occurs in present-day re- 
cycling. 

In the longer term, policies are needed 
that will specifically encourage the de- 
sign of products that are durable and can 
be easily repaired and recycled. These 
goals pose unusual scientific and engi- 
neering challenges that individual com- 
panies may find little economic incentive 
to meet. If public funds are to be used to 
solve our resource problems, this ts 
where such monies would best be spent 
for the benefit of the general public. 

RICHARD C. WINGERsoN 
Technical Committee, 
High Country Citizens Alliance, 
Post Office Box 1066, 
Crested Butte, Colorado 81224 
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TIAA- CREF 

Supple mental 

Retirement - 

Annuities 

for tax-deferred 

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

And SRA's are cashable at any time. This means that 

if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

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

m - - - --- - - - 1 
A A 

I Send 
me a booklet describing 

I H: 
TIAA-CREF Supplemental Retirement Annuities. 

I Name ____________________________________________ I 
I Dateof Birth 

Address Street I 

I city 5tate zip I 

I _____________________________________ I I 
hers Insurance and Annuity Association WI 

730 ThirdAvenue, New York, New York 10017 

L - - - - ---- --- I 
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AMERICAN ASSOCIATION FOR Engineering Technology: New International Role 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- In three decades of assistance to education in less developed countries 

tion and discussion of important issues related to the ad 
vancement of science, including the presentation of mi' (LDC' s), the United States has exported with varying effectiveness models 
nority or conflicting points of view, rather than by pub- of science-based engineering curricula. These efforts have created a few 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- national centers of excellence in advanced engineering education, which are 
including editorials, news and comment, and book re- oriented by and large to solving the problems of the modem industrial sector 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the and are sustained by disproportionately large investments by national minis- 
AAor the institutions with which the authors are af- tries of education. The "scientist engineers" produced by these elite cen- 

ters migrate to and perform well in overseas universities, but only a small 
Editorial Beard 

1978: RICHARD E. BALzHi5ER, JAMES F. CROW, percentage of them return home. At the other extreme of the technical man- 
HANs LAND5BERG, EDwARD NEY, FRANK w. PUTNAM, power spectrum, many LDC's have an improved local capacity for training 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL wIL- skilled and semiskilled workers for industrial employment. International de- 
LENBROCK 

1979: E. PETER GEIDUSCHEK, WARD GOODENOUGH, velopment banks, foundations, and bilateral programs of the Agency for 
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A 
LONG, NEAL E. MiLLER, JEFFREY J. WiNE International Development have contributed to these efforts. 

Much greater national efforts are still needed to improve the training of 
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People whove been pushing 
a one-year warranty won't be happy 

about this ad. 
The fine print on many on sealed system parts That's the way we've been 

freezer warranties is enough to and labor from one of doing business for 40 years now, 
send cold chills up and down our 200 coast-to-coast and we expect to keep on 
your spine, service centers. I doing it the same way. 

Some people, for example, It's the number one For further information 
make a big deal out of supposedly warranty in the entire on our five-year limited 
long-term warranties in the head- freezer industry, and it's just no-nonsense warranty and 
lines. But when you get down what you'd expect from the a copy of our new full-color 
into the legalese, you find number one company in the catalog, just call or write us at 
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anteeing the insulation, industry. Because if we didn't West Columbia, S.C. 29169. 
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temperature equipment. 
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pability to analyze materials as tiny as 
one-billionth of a meter in diameter. The 
auxilliary lens is contained within the 
normal dimensions of the objective lens 
module and may be used in the TEM 
mode for lattice resolution down to 0.14 

nanometer. Philips Electronic Instru- 
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vice is rapid, precise, and reliable for use field of view and maintain the quality of 
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laboratory materials of interest to researchers in all tory weighing equipment for loads from I 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is A patented Twin Lens objective sys- milligram to 100 grams and from 100 
given to purpose, chief characteristics, and avail- 
ability or products and materials. Endorsement by tem and a scanning transmission control grams to 1200 kilograms. August Sauter 
Science or AAAS is not implied. Additional infor- unit are available for addition to the EM- of America. Circle 688. 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number 400 electron microscope. This adds a Teflon Lab Ware lists a complete line 
on the Reader's Service Card (on pages 1070C and feature called the "Nano Probe" for of equipment for the laboratory and 
1 158A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER imaging at atomic resolution and the ca- classroom. Berghof/America. Circle 691. 
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DISCOUNT 
CALCULATORS 

Texas Instruments 
TI-25 2495 
SR-40 21 95 

TI-58 9495 
- TI-59 21995 
+ 58/59Mods 2995 
- POlOQA 14995 

PROGMR.47.95 
Bus-ANAL.24.95 
MBA.57.95 
TI-5040.79.95 

$5.00 Rebate on TI-57 Data Chron.39.95 
coupon included with 
calculator 

HEWLETT-PACKARD HP-37E. 61.95 
HP-19C. 219.95 HP-38E. 9a.95 
HP-29C. 139.95 HP-67. 359.95 
HP-31E. 49.95 HP-91. 259.95 
HP-32E. 65.95 HP-92. 399.95 
HP-33E. 82.95 HP-97. 599.95 

Accessories available at discount 
Sharp PC-1201.73.50 Sharp EL-5808.32.95 
Sharp EL-8145.33.50 Canon P1O-D. 72.50 
SCM 2200. 259.95 Atari CX2600. 149.95 TECHNOLOGY 
For faster delivery use cashiers check or money order. 
Add shipping: 1% of your order ($2.00 mini. East of 
Hasp. Riv. add $1.00. Calif. Res, add 6% tax. (Visa/MC 
accepted, 3% surcharge on HP calca.). Sublect to only electrode available 
availability. The combination probe 

ORDER OflA ,f)  OUTSIDE 
TOLL-FREE UVVtL IUUI1 CA, AK, HI 

For technical information call (213) 744-1444 to measure pH of droplets at the source! 
TAM'S Dept. S8 

UmEEE 3303 SHoover St. 
NC OPORATUO (213) 744-1444 /VICI1OEL!CTI1OD!S, II%IC. 

35U Los Angeles, CA 90007 
Greruer Industrial Village, Londonderry,New Hampshire 03053 USA (6031668-0692 
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may atso be used with the Modet 380. These include books Sponsored by the TEA and WHO, 
the Turner Enzyme Calculator/Printer shown here and No. 1. 
the Instafille accessory for micro-flow work. At $1725, the Illustrated Glossary for Solar and Solar-Ter- restrial Physics. A. Bruzek and C. J. Durrant, Model 380 IS priced within the budget of every laboratory. Eds. Reidel, Boston, 1977. xviii, 208 pp. $26. 
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Phone (415) 324-0077. Italy, Sept. 1975. Louis H. Miller, John A. 
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Journey through the Universe. An in- 
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today Kidney Hormones. Vol. 2, Erythropoietin. 
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Turner Printer with Enzyme calculator accessory York, 1977. xvi, 602 pp., illus. $46.90. 
Available as Printer alone. Landscape Construction. M. E. Downing. 
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Which 

science books 

to buy? any leading manufacturers of 

a liquid chromatography systems prefer 

To make your selec- the Schoeffel SF 770 UV-VIS absorption 

tion easier, you can The monitor for use with their own instrumentation. 

Schoeffel SF 770 has become the depend on. . - industry standard for HPLC detecflon. 

AAAS Science Book List And for good reason: 
i Patented optical design maximizes ... 

Supplement energy transmission. 

t-' Continuously variable wavelength, Retail price: $ 16,50* 190-700nm. 

t# High sensitivity; low noise and drift. 
Also available.. . i# Double beam system for true sample We appreciate the confidence these 
AAAS Science Book List (3rd absorbance measurements. manufacturers have in our products, 
edition) i-. Compact size; easy to operate. and we'd like to gain yours. If you're 

looking into a variable wavelength 
Retail price: $ 10.00* ,.. Interfaces easily with any liquid HPLC detector, take a close look at 

chromatograph. Schoeffel. You'll be in very good com- 
Send your order to AAAS, Depart- t- Wide choice of useful accessories. pany! 
ment W-6, 1515 Massachuseffs i- Provision for baseline and Call or write for our new comprehen- 
Avenue, NW, Washington, D.C. background compensated sive brochure. 
20005. Remittance must accom- wavelength scanning. 

pony all orders under $10.00. U.S.A.: 24 Booker Street Weatwood New Jersey 07675 
Please allow 6-8 weeks for (2011 664-7263, Telex 134356 KRATOS Inc. 
delivery. EUROPE: 2351 Trappenkamp Celsiusatrasse 5 W Germany 8(113 F--I (IDE FFE L 

'AAAS members deduct 10% off (04323) 2021, Telex 299660 INSTRUMENT DIVISION 

retail price. 
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Reliable 
Shakers 

When it comes to reliable performance, you can count on COMBINATION 
Burrell Wrist-Action70 Shakers. They're ruggedly built for pH ELECTRODES 
long life . .. some units have been in operation over forty - Recessed Esibs Safeguard T:ps 

years. Burrell Shakers duplicate a hand-mixing swirl with 
an even motion at all speeds for as long as necessary Ragged Epoxy Eody - 

And Burrell's unique Build-Up? System lets your Shaker 
grow as your lab grows.., from a Shaker that holds SEMI-MlcR0 , Pe,fo,ma,cei,Gxa,anteed - 

1 to 4 flasks to a Shaker that holds 24. Burrell parts and TEST TUBE SIZE 
accessories are interchangeable. Burrell Wrist-Action Smm(1/4") Diameter, 150mm (6") tonp. 9. /8")DIamer,3O0inm 
Shakers with Build-Up design . . . the Reliable Shaker. amalles 0.2 ml. taliieboiatoryvessels. 

Write for our literature. (jfg-j.. 9713 Boisa Avenue 

c77l/jJ'aV5V-1 asA Cailiomla When Ordering, Specify Type 
A Telephone: 714/554.7591 92693 of Connector Needed or Make 

BURRELL CORPORATION and Model of pH Meter. 
- 2223 Fifth Avenue, Pittsburgh, Pa. 15219 
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DIFFUSION 
COEFFICIENTS 
IN MINUTES 
For Associabsn/Disasssciazion Euuilibria, 

Conformation Changes, and Reaction Rates. 

Up until now, many investigators have 
hesitated to include diffusion coefficients 
in their macromolecular studies because these 
important parameters were either too difficult to measure 
or the results were unreliable. New advances in quasi- 
elastic light scattering spectroscopy make it possible to 
conveniently measure translational diffusion coefficients 
in minutes with excellent accuracy. 

The technique incorporates a KMX-6 Light Scattering 
Photometer and Model 64 Digital correlator. Automatic 
data calculation and print out can also be provided 
by the LDS Laboratory Data System. This flexible new T7 DNA 25.9x 10 g/mole 
system contains a powerful microcomputer with chymotypsinogen 25,900 g/mole 
specialized disc-based software for diffusion caif-thymus DNA 26.4x 10 g/mole 
coefficients and other molecular parameters. 

Besides diffusion coefficients, the KMX-6 rapidly 
measures absolute molecular weight, the other 
fundamental parameter needed for macromolecular 
characterizations. The accompanying table shows actual 
values of molecular weight and diffusion coefficients 
determined with the KMX-6 and appropriate accessories. - i x 

Applications include kinetic studies such as 
conformation changes, association and disassociation 560 Oakmead Parkway D6903 Neckargemund 2 

molecular Sunnyvale, CA 94086 unterestrasse 45a 
equilibria, particle size determination, and Phone: (408) 736-0300 West Germany 
weight measurement. TWx: 910-339-9291 Phone: (06223) 7061/62 

call or write chromatix today for full details. Or Telex: 461-691 
circle No. 151 forApplication Note LS8"Macromolecular 
Diffusion Coefficients by Low Angle Quasielastic Light 
Scattering," No. 152 for L59 "Absolute MWofBio- 
polymers by Low Angle Laser Light Scattering," No. 153 
for Brochure, or No. 154 for sales representative to call. 
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