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Best floor model. Best table top. 
Beckman offers them both. 

For quiet-running, large capacity centrifuges, 

look to the Beckman 1-6 and TJ-6. 

This outstanding refrigerated centrifuge spins six liters or 
six blood bags - more than most floor models. Its modular 
MultiDiseTM adapters are not only a delight to work with, they 

-. o hold a surprising number and variety of tubes. 
For RIA, the new J-6 rack rotor takes 16 BiogammaTM racks: 

its design (patent pending) assures th'it all tubes r ceive nearly the 
same centrifugal force for more uniform separations. The sixplace 
horizontal rotors hold even more RIA 
tubes: a total of 336 per run! 

This tabletop may well be the most popular new 
centrifuge ever introduced. It comes with refrigeration 

or without, and can spin 960 ml. Maxi-Carrier tube 
racks hold every popular-size tube, and more of them 

up to 120 RIA tubes, for xample. The TJ-6 also has 
a rotor bowl which lifts out for easy cleaning, stainless 

ste I buckets which hold the tube racks and contain 
liquid in case of tube breakage, and 

a rotor imbalance detector. - - -- - -- 

These two superior centrifuges are what you'd expect from Beckman. 
the most respected name in centrifugation. For brochures on 

the J-6 and TJ-6 write to Beckman Instruments, Inc., Spinco Division, 
1117 California Ave , Palo Alto, CA 94304. Ask for SB-480 490. 

BECKMAN? 
Circle No. 85 on Readers' Service Card 



Accuracy is easy ... 

the compact Zeiss PM 6 Spectrophotometer 3.000 Absorbance and 0-10,000 Concentration, and expand 
with double-grating monochromator the scale lOX with great accuracy. Spectral range is 200- 
and automatic blank reference. 800nm with high photometric linearity. 
It's so simple, it's foolproof. All you do 5: No other instrument in its price range offers a double-grating 
1 put your blank in the first position; monochromator. 
2 place samples in the other three positions, or a known The PM 6 comes with 4-position motorized and programmable 

standard in the #2 position; sample changer, or a unique funnel cell for rapid routine 
3 set the display to absolute absorbance or the desired con- determinations. Accessories include a new, inexpensive gel 

centration value; scanner, a thermo-electric temperature control, a multi-speed 
4 push the button for the sample position you want, and the recorder and a printer. 

results will be displayed directly either in absorbance or con- Write today for complete details and a demonstration. 
centration. Kinetic determinations are just as simple. 

And it's accurate. You can sample volumes from 20m1 to 0.2m1 Nationwide sales and service 
without loss of sensitvity. Read out digitally from -0.300 to direct and only from Zeiss. 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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A new advance 
in scientific computing 

ARRAY PROCESSOR GENERAL PURPOSE million dollar CDC 7600 immediately avail- able to implement his scientific analysis 
COMPUTER progroms. Hundreds of FPS Array Processors 

are in use today. 
Time and again the Array Processor has 
allowed significant research to be accom- 

- plished where before budgets did not allow 
access to the computational power re- 

9 quired. This accessability has also produced 
9 9 a catalytic effect allowing new research 

9 ??<,?? 9 - ideas to come forward for implementation. 
Architecturally, Floating Point Systems' Array 

- 9 Processors consist of fast registers, program 
9 9 9 9 99 memor data memor1a pipelined floating- 

point adder, and pipelined floating-point 
multiplier-all interconnected by seven 

9 - - parallel synchronous data buses. These 
9.... features are combined with a fast (167 

- nanosecond) Instruction cycle. While the 
conventional computer instruction word 
can only specify a single operation. such 
as a multiply, add, memory fetch, decre- 

iii9 

ment, or test, the FPS Array Processor can 
do all of these operations in a single 167 
nanosecond cycle. The result is The ability 

' -1    "? to do The reiterative computations required 
PERIPHERALS on large vectors or arrays of data in a very 

short time. 
A breakThrough in computer architecture, computer This means Thata minicomputer There is anoTher "unexpected" benefit from 
the Array Processoris bnging unparalleled based system can have its computational this kind of computer architecture. Most 
computational power to continually gro'Mng throughput increased to a degree only algorithms used to implement scientific 
numbers of applications in research, engi- available on the largest, and most expen- models and Their associated data sets are 
neering, and signal processing. sive mainframe computers. It also means naturally structured in vector (array) form. 
The Array Processor is a computer in its own that a large mainframe can have its While The conventional computers of today 
right, specifically designed for extremely throughput increased up to 20 fold. The require restructuring of the models, the rationale is simply This: if massive computa- design of the architecture and instruction efficient processing of large vectors or tons are required to effect a simulation or set of FPS Array Processors is virtually con- 
arrays of data. AlThough fully capable of 
working in an independent system, The Array algorrthmic model, why not design a pro> gruent to the mathematical models, Re- 
Processor is typically implemented as a grammable processor to handle these searchers using Array Processors find That 
powerful complement to a host computer tasks efficiently. FPS has pioneered this Theycan readilywrite new program routines 
(which acts primarlyas a controller). greatty approach by designing extremely efficient. either in FORTRAN IV through their host 
increasing the computational power of The cost effective Array Processors, interfacing computer or in the Array Processor's own 
entire system. them to all popular computers and pro- assembly language. viding a package consisting of software Powerful models can be readily imple- 
The Array Processor takes blocks of data development programs, diagnostic pro- mented through The extensive FPS Scientific 
and instructions from The complementary grams, and an extensive maTh library. All Math Library (SML) of more than 250 routines 
CPU or other device and performs the documentation and support are provided callable Through The host FORTRAN. New 
computations called for at speeds of 100 to br49g the systems promptly on line. The programs can be added to The SML using 
to 200 times greater than a stand-alone significance of this approach becomes TheassemblylanguageofTheArrayProcessor 

evident when one realizes That for less than 
$50K he can have The power of a multi- For example, Peter BuhI of the Lamont 

Doherly Geological Observatory of Colum- 
bia University applied These techniques to 
The analysis of marine seismic reflection 
data. 
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...the Array Processor 

of That system developed by Sam Sparok, While the computational limitation of this VELOCITY KM/SEC Senior Development Engineer at the Time/ generation of Array Processors does exist. 
I 5 20 25 30 35 40 Data Division of Gen Rod, Inc. is a real- its potential conThbution to technology has 

time multi channel digital filter subsystem. yet to be discovered in many areas of 
_ Input data arrives in buffers of variable scientific analysis9 Every day numerically 
__ lengTh at rates from 50 to 650 buffers/sec. intensive array processing techniques are 

4 __ Madmum Throughput requirement is 131.000 applied to new areas of research and 
__ words/sec. The Array Processor program engineeng. 

performs data demultiplexing into separate Today Array Processors can be found in 
channel buffers. digital filtertng/decimation. the calculation, reconstruction, and en- 
bounds checking. and remultiplexing of The hancement of images (X-ray, satellite, and 
decimated data into output buffers. Deci- seismic).,, The conversion of speech signals 
mation ratios of 3:1 to 6,000,000:1 qre into compressed digital data and the 
attained. Certain selected parameters are subsequent resynThesis. - ,The composition of 

___ tested in real-time for bounds exceedance. images in radio astronomy.9 9The statistical 
6 __ and when exceedance conditions are analysis of the data affecting economic 

_______ _ detected, an audible and visual alarm is models.. the simulation of mechanical 
___ generated to alert system operators. systems, airframes, and environments.,, 

In the area of pure science. a Floating Point and more. 
The above data is a plot of the earth's Systems' Array Processor is used by research- The Array Processor has literally created a 
response due to an air gun source at 24 ers at The University of California, San Diego new era in signal processing and scientific 
locations along the earth's surface. The to integrate several hundred coupled computation. An FPS Array Processor inter- 
vertical scale is propagation time in sec- differential equations in the study of the faced to a minicomputer provides the 
onds. Sound velocity in The earth is deter- molecular dXamics of chemioal reactions. computational power of a megadollar 
mined by fitling one-sided hyperbolas to A dynamic display system Then processes mainframe at a fraction of The cost... cam- 
the data. This fitting is done in the Array The vector positions of The atoms and shows bined with a major mainframe, it brtngs The 
Processor by multiple cross-correlations of Them in 3D moving images. Chemistry is a 
short time windows of The 24 traces. The field with obvious needs for large increases user the computational ability previously 
strengTh of the correlation as a function of in computer power. Its fundamental axioms available only at tremendous cost. 
propagation time and assumed velocity is are well known. but the computations To learn more about Array Processors... use 
plotted in The centergraph asa downward involved in applying These axioms are so the coupon below orcontact Floating Point 
deflection. A line through the deflection extended That as yet only relatively simple Systems directly. 
troughs defines velocity vs. depth. The systems have been studied from first pnnciples - 

center graph requires 100 million multiply- 
adds. 
Sound velocity data as a function of depTh NA ">  A ? A 
of The earth provides valuable information L EL 

99U 

about the nature of the strata. A single  '> A  ? A 

velocity analysis via a multiple cross- 
correlation (or semblance) technique - ' '> >  9>' A> 

required six hours with conventional com- 
putational equipment. Utilizing an FPS Array Hard copy output of single time step in The 
Processor reduced this time to three mm- dissolution and salvation of a salt crystallite 
utes, (a 1 20X throughput improvement) in water is shown here. You can see This stop- 
Thereby allowing These velocity analyses to action in strtking depTh if you fuse The Iwo 
be done at closer spacings along The line pictures together into a single stereoscopic 
of profile. adding an extra dimension to image with a slight crossing of your eyes. 
earth cross sections. The expertmenters actually have moving 3D The age of Array Processing is here...and 
Floating Point Systems' Array Processor also pictures literally at Their fingertips. The calcu- Floating Point Systems is The Array Processor 
forms part of a system used to process lotions are aimed ata deeper understand- company. 
nuclear reactor operating data generated ing of molecular processes in terms of The 
by reactor safety experiments. The portion motions of the atoms involved. 

FLOATING POINT  Please send 

Name______________________________ Title __________________ 

SYSTEMS, INC. I Company Phone_________ 

City State Zip 
CALL TOLL FREE 800 547-9677 or 800-547-]445 
PC Box 23489 Portland, OR 97223 I My Computer System is My application is 
(503) 64] 3151 TLX 360470 FLOATFOINT PTL _________________________ ____________________________ 
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SCIENCE 
THE STATE OF THE ART 

1977 
This distinguished series of books, published by West view Press for the 

7jj merican Association for the Advancement of Science, is based on 
held at the AAAS 143rd National Meeting in Denver, February symposia 977. The series examines important developments and new directions in 

rA.?I ethods, theory, and research by some of the most eminent scientists in 
their fields. We look forward to publishing similar volumes from future 
AAAS meeetings. 

JUDGMENT AND DECISION IN HIGH ALTITUDE GEQECOLOGY FOUND: LONG-TERM GAINS FROM 
PUBLIC POLICY FORMATION edited by Patrick J. Webber EARLY INTERVENTION 
edited by Kenneth R. Hammond Ca. 275 pages ca. $18.75 edited by Bernard Brown 
175 pages $15 ca. 250 pages ca. 17.50 

ENERGY ANALYSIS: A NEW PUBLIC 
POLICY TOOL WORLD FOOD, PEST LOSSES, 

HEALTH GOALS AND HEALTH edited by Martha W. Gilliland AND THE ENVIRONMENT 
INDICATORS: POLICY, PLANNING, 128 pages $12.50 edited by David Pimentel 
AND EVALUATION 232 pages $16.50 

edited by Jack Elinson, Anne Mooney, and 
Athilia E. Siegmann 9999999999>\ COVERT DISCRIMINATION AND 
139 pages Ca. $12.50 ' WOMEN IN THE SCIENCES 

ted by Judith A. Ramaley 

THE MANY FACES OF -9 Ca. 175 pages ca. $13.75 
INFORMATION SCIENCE 
edited by Edward C Weiss >99 9999 NORTH AMERICAN DROUGHTS 
144 pages $12.50 999 <  t edited by Norman J. Rosenberg 

 ca. 225 pages Ca. $16.25 
99 vv99> 99>99 99 / 

IN SEARCH FOR COMMUNITY: >>9> > ' SIGN LANGUAGE AND LANGUAGE 
>9999999999 K>  

ENCOUNTER GROUPS AND SOCIAL  A?? A> ACQUISITION IN MAN AND APE 
CHANGE New Dimensions in Comparative 
edited by Kurt W. Back Pedolingu istics 
192 pages $15 edited by Fred C. C. Peng 

THE NEW SOLAR PHYSICS ca. 225 pages Ca. $16.25 

FRONTIERS OF FOLKLORE edited by John A. Eddy 
edited by William R. Bascom Ca. 250 pages Ca. $17.50 

DEATH AND DECISION 
152 pages $12.50 edited by Ernan McMuIIin 

SOCIAL AND TECHNOLOGICAL Ca. 120 pages Ca. $12.50 

RENEWABLE ENERGY RESOURCES MANAGEMENT IN DRY LANDS Past and Present, Indigenous and 
AND RURAL APPLICATIONS IN THE Imposed EARLY DEVELOPMENTAL HAZARDS 
DEVELOPING WORLD edited by Nancie L Gonzalez Predictors and Precautions 
edited by Norman L Brown Ca. 180 pages Ca. $15 edited by Frances Degen Horowitz 
ca. 140 pages Ca. $12.50 Ca. 128 pages Ca. $12.50 

CONTINUING EVALUATION OF THE 
POLAR RESEARCH USE OF FLUORIDES WEATHER MODIFICATION 
To the Present, and the Future edited by Erling Johansen and Donald R. Technology and Law 
edited by Mary A. McWhinnie Taves edited by Ray Jay Davis and Lewis 0. Grant 
Ca. 325 pages Ca. $20 Ca. 275 pages Ca. $20 ca. 200 pages Ca. $15 

WESTVI EW' PRESS 5500 Central Avenue, Boulder, Colorado 80301 

Frederick A. Praeger, Publisher and Editorial Director 
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Three simultaneous assays of M lysodeikticus DNA versus a bufrer 
blank at 260 nm. Calculated Tm was 83.750 C, with all three 
samples agreeing within ? 0. Q40 C. The Therm opro grammer, 
using guartz cuvettes, provided linear temperature scanning 
at 0.250 C per minute, with the Reference Compensator pro- 
ducing the indicated baseline flatness. The Analog Multiplexer 

allowed recorder presentation of temperature and absorbance. 

I 'I 
It > 1 999>9>999>999> 

}i I. I >i:'99999j >->99>->--- 

9 ' j 1 " - 

 99>99 i-? 49 

1 9 

1 1 
I.'.. - - - 

9-i->9'--99 t-> I 
Ii Fortemperature- I 

dependent assays I > 

likethisthermal melt, 
temperature control TIEIWOU5O, 1 

is as vital as photometric accuracy. 
Giltord's new Thermoprogrammer is an all- Significant Savings in Time 
electronic system for maintaining or scanning You no longer wait for temperature of a circulating 
temperature anywhere in the 0 - I 000C range. liquid to stabilize; thermoelectric control is much 

faster. Samples from the refrigerator reach operating 
Convenient Sample Handling temperature in seconds. You can reduce temperature 
Individual quartz cuvettes, easy to fill and empty, are quickly -- as fast as 280C per minute -- and change 
available in sizes selected for thermal melts, enzyme from 40C to 370C and back to 400 in as little as a 
analysis, microtubule studies, and similar applica- minute and a half. 
tions. Setup is easy: for fixed temperatures, you adjust 
two controls; for scanning, you just set the limits for Greater Accuracy 
the required temperature range and select scan Thermoelectric (Peltier) devices in close contact with 
speed -- 0.25, 0.5, or 1 .00C per minute. And with the sample provide surer, quicker heating and cool- 
thermoelectric sample temperature control, you use ing, faster response. Continuously displayed to within 
neither heated nor refrigerated circulating baths, nor 0.1 0C, temperature is regulated to within ? 0.05CC 
are there any intricate tubing connections. regardless of ambient temperature or humidity. For 

- further convenience, there are outputs for monitor- 
ing temperature on a printer or multiplexing it in 

sequence with absorbance on a recorder. 

Oberlin, Ohio 44074 
P aris (Malakoff), France 

III DLsseldorf, W. Germany UK Teddington, Middx., England INS 216) 7 4-1041 Telex: 98-0456 

Gliford Research Spectrophotometers: 
Circle No.70 on Readers Service card every job easier, every result more accurate 



IF YOU THINK IT DOESN'T MAKE MUCH DIFFERENCE 

WHERE YOU BUY YOUR LIFE INSURANCE... 

please look at this cost comparison for $5Q,QQQ 

5-Year Renewable Term Policies issued byTIAA and 
the ten largest U.S. life insurance companiesl 

0 

20-YearAverage Annual Costs* for $50,000 5-Year RenewableTerm Policies 
Policies Issued To Men Policies Issued To Women 

Issue age 25 Issue age 35 Issue age 45 Issue age 25 Issue age 35 Issue age 45 

TIAA $102.50 $213.50 $497.00 $ 81.50 $142.50 $316.50 
10 Largest U.S. Companies: 

Aetna 216.00 352.00 81400 210.00 301.00 644.50 
ConnecticutGeneral 223.00 378.50 816.50 204.00 313.00 673.00 
Equitable 187.00 343.50 754.00 163.50 297.50 677.50 
John Hancock 200.50 344.00 750.00 192.00 307.50 659.00 
Massachusetts Mutual 196.00 337.50 737.00 184.50 313.00 683.00 
Metropolitan 188.50 347.00 779.50 162.50 267.00 565.00 
NewYorkLife 189.00 337.50 751.00 171.00 281.00 602.00 
Northwestern Mutual 163.00 300.00 684.00 147.00 264.00 592.00 
Prudential 164.00 300.00 592.00 146.00 242.00 462.00 
Travelers 200.50 360.50 820.00 182.00 281.00 603.00 
Mean Costfor lOCompanies 192.75 340.05 749.80 176.25 286.70 616.10 

*Based on 1977 premium rates and dividend scales, adiusted br interest (4%) to recognize the time value ot money; dividends not guaranteed. 

You can see from these figures that owners of TIAA policies issued to 35-year old men by the ten largest cam- 
policies enjoy substantial cost advantages over persons panies is 59% higher, a dollar difference favoring TIAA, 
insured by the country's largest commercial life insurance adding up to more than $2,500 over the next 20 years; 
companies-companies that sell one in every three even the company in the group that appears to offer the 
policies purchased by Americans each year. As a staff best bargain demands a cost 40% higher than TIAA's; 
member (either full-time or part-time) of a nonprofit the mean cost for $50,000 policies issued to 35-year old 
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Science serves its readers as a forum for the presenta- One of the uncomfortable truths about the postwar arrangements for sci- 
tion and discussion of important issues related to the ad- ence and technology in the United States has been the small role of state and 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- local government. A trilateral relationship took form, linking the federal 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- government with prtvate industry and universities. Only in the last decade, 
including editorials, news and comment, and book re- mainly through the initiative of the National Science Foundation, have the 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the states and cities been invited to the table. In President Carter's reorganiza- 
AAAS or the institutions with which the authors are af- tion of the White House offices, the short and happy life of the Inter- 
fihiated. 

Editorial Board governmental Science, Engineering and Technology Panel came to a pre- 
1977: WARD GOODENOUGH, CLIFFORD GROBSTEIN mature close when it was abolished and its functions "transferred to the 

H. S. GuTowSKY, N. BRUCE HANNAY, DONALD KEN- President." 
NEDY, NEAL F. MILLER, RAYMOND H. THOMPSON With chronically slim resources, the National Science Foundation has 

1978: RICHARD B. BALZHISER, JAMES F. CROW, 
HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM, supported a versatile array of experimental projects aimed at linking state 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL WIL- and local governments with scientific research and technology. Among oth- 
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Publisher er things, NSF is nourishing a network of cities and science advisers to 
WILLIAM D. CAREY match needs with available know-how. In another experiment, it is testing 

Editor linkages between local governments and industrial firms. And a third experi- 
PHtLIP H. ABELSON ment connects state govemments with a supportive federal laboratory con- 

Editoral Staff sortium. In the face of skepticism, NSF has hung tough in its belief that 
Managing Editor Business Manager modest but strategic investment in intergovernmental science will yield ben- 
ROBERT V. ORMES HANS NUSSBAUM efits in terms of productivity and service delivery. It is a refreshing glimpse 
Assistant Managing Editor Production Editor 
JOHN B. RINGLE ELLEN E. MURPHY of the better side of government. 
News and Comment: BARBARA J. CULLITON, Editor; Inflated expectations of a blessed union between science and state and 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH local government, on the other hand, are not helpful. Enough has been 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN 
WALSH. Editorial Assistant, SCHERRAINE MACK learned to tell us that progress will be slower than we might like. True, state 

Research News: ALLEN L. HAMMOND, Editor; RICH- and local governments are fighting a storm of dilemmas of urban decay, 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, 
THOMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L. modernization, law enforcement, air and water management, energy con- 
ROBINSON. Editorial Assistant, FANNIE GROOM servation, and human services. But defining needs in terms that science or 

Associate Editors: ELEANORE BUTZ, MARY DORE- technology can address is a thorny business. Simplistic jargons of tech- 
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Assistant Editors: CAITILIN GORDON, RUTH KUL- nology transfer are not helpful. Applications of sophisticated technology 
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467-4367; Guide to Scientific Instruments, 467-4480; Hazards, arranged by the Council of State Governments and the University 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321; Cable' of Colorado, will inform state government officials about risk assessment, 
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utors," write the editorial office or see page xv, Science, An important dimension is being added to the commonly perceived 
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Your.sies . have never 

looked so good. 
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attract capital and improve the balance 
of payments, for example, while ex- 
pansionary fiscal policy improved em- 
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payments target and fiscal policy on 

employment. 
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