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ANALYZE 15 PROTEINS 
IN 2 HOURS 
Analytical electrofocusing is a simple and 
straightforward method, with the new LKB Multiphor. 
You can analyze as many as 16 different protein 
mixtures simultaneously-under identical 
conditions. Comparisons are far more accurate. 

It is easy to optimize and standardize. You can 
select the pH range you need from the wide choice of 
LKB Ampholine? carrier ampholytes. There are 10 different 
ranges, both broad and narrow, covering pH 2.5 to 11. 

High resolution is a unique feature of electrofocusing. 
Zones become focused and concentrated as the separation 
proceeds. And with the Multiphor the complete separation 
is finished in less than 2 hours. For more information, 
contact LKB, the leaders in this field for many years. 
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PHOTO RY MARTHA SWaPS 

Hair" we ain't. 
But we drew 30,000. 

Our S/P productions are more educational 
than sensational. The things we spotlight are 
new product developments and applications. 
Sometimes we get real offbeat and produce a 
workshop on preventive maintenance. What 
is important is that our practical, informative 
Seminars, Workshops and Instrument Shows 
played to an audience of over 30,000 of your 
colleagues last year. And by all standards, 
that has to be some kind of a record. ..   - 

We take our show biz seriously. So do 
our S/P Educational Co-ordinators who 
spend their full time producing S/P shows 
and organizing other educational projects. 
But it's not all glamour. In this age of 
Aquarius, changes come fast and furious. To take advantage of our S/P 

educational services, call 
So we regularly send our customers S/P your S/P Representative or 
publications and literature to keep them write Scientific Products, 
thoroughly informed on everything Division of American Hospital 
new in the industry. Supply Corporation, 

1430 Waukegan Road, 
Next time an S/P show is in town, be our McGaw Park, Illinois 60085. 

guest. We're big on audience participation. S/P . .. a single source for 
laboratory equipment, supplies 

and scientific instruments. 
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Vorlon Inikuments for 

Air...Food...Water 
Flameless AA monitors three of the 
most important things in your life. 

4< 

44< 

This new AA-6C5, dedicated to flame- a minute, you know the concentration of ... in water 
less atomic absorption, is also dedicated lead, cadmium, or other toxic elements, Direct determinations of toxic metals 
to scientists concerned with traces of toxic in parts per billion! 
metals throughout the environment.., in water and effluents are simply and 

rapidly carried out on the standard in air With the AA-6C5, analyz- AA-6C5. Little or no sample preparation 

Monitoring toxic metals in the atmos- ing for lead, cadmium, and is needed.., and the analysis requires 
phere from industrial plants and engine other metals in fruits, vege- only microliter samples. Sensitivity is 

exhausts is vital to the environ- tables and canned baby unmatched! To monitor water pollutants, 
mentalist... and here's a foods could be no select the leader in flameless AA. . . the 

new, easy, fast method. - easier! After mini- AA-6C5 from Varian Techtron! 
Air sample volumes . . . mum prepara- For AA Methodology 
(as small as 250 -  tion (simple books on these 
ml) are drawn hydrolysis), areas, circle Reader 

- through a Milli- sample is Service Numbers: 
pore filter in a atomized and 

perforated carbon - the toxic metal is - Foods.. .No.108, 
measured in parts  

then placed in per billion; samples No.109. 
the AA-6C5 and can be injected and analyzed every 
atomized. Within 90 seconds! 



Are turbid sample spectra your problem? 

Problem: Solution: 
 Murky suspensions or cellular A new Scattered Transmission Acces- 

Y materials that scatter too much li sory detector system with end-on photo- 

< to allow standard absorptiometric multiplier tube positioned close to the 

/  measurements. sample to collect more scattered light. 

Measuring absorbance of SPECTRUM OP AN INTACT SPINACH LEAF SPECTRUM OF A YEAST SUSPENSION 

such turbid biological 2 

systems as cytochromes, flavo- 
proteins and hemoglobins in their 

native state has been difficult at best. 
But now, with our new Scattered Trans- 
mission Accessory, meaningful spectra 
can be routine. This accessory replaces the 
detector compartment of the Cary 118, 
retaining the standard cell compartment 
for non-scattering samples. 

0 
The Scattered Transmission Accessory 

increases light-gathering power up to e 

100-fold over the standard absorption 
method. This greater intensity vastly im- 

400. 500 700.400. 500. eeo 700 
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Scattered transmxssxon absorption curve of an intact spinach leaf, showing chlorophyl peak, 

and curve of closely packed yeast cells in suspension, resolving the cytochrome bands. 

proves the resolution, the signal-to-noise UV-Visible Spectrophotometer today: 

iE   ratio or both. How? By placing the Highest photometric precision of any 
turbid sample next to a large instrument in its range. 

end-on detector so Measures micro samples down to 20 
4 that light scattered by microliters. 

<&4\ K> 
<  the sample at angles Performs derivative recording and 

up to 500 is 
-, collected. difference measurements. 

- <' In addition Far UV capability (down to 170 nm 
to turbid sam- with optional accessory). 

 ple capability, If your studies involve complex 
there are other biological compounds in micro or macro 
reasons why quantities, the Cary 118 is the logical, 

and often the only, choice. 
is the leading For more information, circle 

Reader Service Number 110. 
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Varian GC New 8500 LC makes it easy 
Autosampler to use the full power of 

liquid chromatography 
The all-new Varian 8500 Liquid 8500 psi columns - columns that 

Chromatograph is the first push-button operate over the entire pressure range 
LC system. All the knobs and levers have from 0 to 8500 psi, for greater efficiency, 
been replaced by a simple, solid-state speed and capacity in all LC modes. 
control panel. No other LC system is so Multilinear Solvent Programmer con- 
easy to operate and control. trols the dual-pump gradient system. 

But more important, no other LC Provides capability to form gradients of 
system gives you so much capability to virtually any useful shape to improve 

- -/ / use the full analytical power of liquid your analysis. 
chromatography. Here are just a few of Choice of detectors - UV, Refractive 
the full-performance features available Index and Variscan. Variscan is the 
only on the 8500: detector that makes it possible to detect 

Pulseless flow at rates up to 990 ml! hr and analyze any compound that absorbs 
at 8500 psi - full flow at full pressure in the UV-Vis range from 200 to 800 nm. 

With this new automatic sampler you and a wider selectable range of flow rates! Every component in the 8500 extends 
can run your gas chromatograph over- pressures to improve your separation, the range of liquid chromatography - 

night, unattended, and have chromato- Further, the 8500's pulseless, precisely- makes it possible to do almost everything 
grams from 60 samples (contained in four controlled flow ensures lowest detector in LC either better or faster. 
15-vial quadrant holders which fit into noise, lowest minimum detectable For full information 
a carrousel unit) by morning. Or, if you'd quantities, and greater accuracy and circle Reader 
like to run it continuously for longer reproducibility of peak areas and Service Number 111. 
periods, each 15-vial holder can be easily retention times. 
removed after its samples are analyzed 8500 psi pumping a significant 
and replaced with new samples - all margin of extra pressure for high speed 
while the unit is operating! And repro- LC and to take advantage of the new 
ducibility is 0.5% q rel on an absolute high performance columns that often 
basis, something no human operator require high solvent flow rates and cor- 
can come close to. responding pressures for fast analysis. 

For details, circle Reader Service 8500 psi injector - 
Number 112. new easy-to-use desig 

for highly reproducible 

IVIodel 21 0... injections. 

first choice 

U' column GC 
Model 2100 is the finest "U" column 

gas chromatograph ever built. Chemists va tan  
choose it because its large, accessible ' 

oven and its multi-glass-column, multi- 
detector operation (up to four simultan- 
eously) make it ideal to handle a large 
throughput of difficult samples such as -- 

steroids, triglycerides, amino acids, --' 

pesticides and other labile compounds. 
For specifications, circle Reader > /. 

Service Number 113. 
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Now the XL-100A NMR Spectro- 

meter lets you think small. 

/4/ K of both the sample tube and the receiver 
coil ensures maximum coupling of the 

/ ' available nuclear magnetic moments with 
the coil It permits the use of commer- 

cially available capillary tubes costing less 
than one cent each. Hence, the capillary 

can be thrown away after analysis, 
eliminating the messy clean-up 
required with special tubes, or 

the sample can be easily 
stored for future reference. 
Interchanging the 1-mm 

Insert with standard 

ks to another Varian XL-l OOA inserts is 
first, a 1-mm Insert Accessory extremely easy. Merely take 
for the XL-100A Pulsed-Fourier out one, put in the other, 

Transform NMR Spectrometer, retune and balance. Sample 
scientists such as biochemists and preparation is easy, too. The 
pharmaceutical chemists who have to sample is dissolved in 5 l of an NMR 
work with limited sample quantities can solvent containing TMS for a reference Varian's Application Report NMR-2, 

obtain rapid proton NMR analysis of It is then transferred into a 1-mm sample which describes the XL-100A Insert 

microgram samples tube by using a drawn out glass pipette Accessory in more detail. 

Using the insert, it's possible to run or a hypodermic syringe. This eliminates Circle Reader Service Number 114. 

proton spectra of 50 g or less of sample the bubble problems which sometimes 

Spectra run thusly are obtained in less arise with the use of microcells in larger 
than 17 minutes, yet are superior to tubes. The resulting column length is 
8-hour runs in a 5-mm tube. Sensitivity about 10 mm, assuring freedom from line 
for a fixed amount of sample can improve shape distortion. Since spinning produces 

from 4- to 6-fold when the 1-mm Insert no vortex, spinning speed is not a critical 
Accessory is used factor. The sample volume in the 1-mm 

The two spectra of A9-tetrahydro- Insert is so much less than the 400 b re- 
cannabinol (THC) shown here demon- quired for 5-mm tubes that use of deuter- 

strate the dramatic results possible ated species becomes more economical. 
using the 1-mm Insert. Spectrum A, The 1-mm capillary has its own - 

of a concentrated sample in a 5-mm spinner turbine attached. Unlike other 

tube, serves as a comparison for existing techniques designed to accom- 
the other spectra. Spectrum B (20 modate small quantities of samples, there 
g of sample in al-mm tube) and are no plugs to adjust and no sample 
Spectrum C (20 g of sample in a positioning necessary. Proper positioning 
5-mm tube) were run under identical is automatic thereby assuring repro- 
conditions. Note the well-defined ducible homogeneity. 
peaks in the spectrum run using So, if your research would benefit 
the 1-mm Insert from rapid proton NMR analysis of 

This innovative approach is microgram samples, write for a copy  / 

successful since reducing the sizes - 

b/,'<  
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CDC13. Total time was 16% minutes (1000 pulses at 1-sec intervals). 
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Bill Miller is hard to please. 
Bill Miller talks the liquid scintillation 
language. And we listen. Like any other 
serious LS user, he wants instruments of 
proven long-term reliability. And functional 
flexibility. Instruments of maximum sim- 

plicity, but with no sacrifice in state-of-the-art 
parameters. 

That's why Bill Miller, Ph.D., is our devil's 
advocate at Beckman. A hard-to-please 
"in-hous&' customer. He supervises biomedical 
applications and research, working from 
a user's standpoint. And he symbolizes the 
powerful technical support behind the 
Beckman LS line. 

As Dr. Miller puts it: 
"First, of course, Beckman offers the 

broadest single-source line of instrumen- 
tation, accessories and supplies. Instruments 
for every budget, every level of investigation 
... from low-cost 100-sample models to 300- 
sample models and a half-dozen true 
multiple-user systems. 

"Next - and very important - is that 
these highly efficient instruments are so 
simple to operate. We've eliminated a lot of 
unneeded complexity. Yet you can handle 
virtually everything in today's LS technology, 
and what we can foresee as well. With less 
chance of errors, too, because of features like 
the on-line log ratemeter and our exclusive 
Automatic Quench Compensation. 

"And what counts most heavily is that 
you get all this backup. We publish and make 
available more LS documentation, clinical 
briefs, data sheets and procedures than 
anyone else. We have three regional appli- 
cations support centel2s. And they really 
operate. Training courses, workshops, 
seminars - even in-lab assistance for our 
customers. And our 425 field men are really 
on-call when you need them, out of 28 sales 
and service offices around the country. 

"Being on the inside of this field, I know 
what problems can crop up. And I don't see 
why anyone in LS would settle for less than 

 the Beckman combination of reliability, 
simplicity, and technical support. 

INSTRUMENTS, INC. "I know I wouldn't' 
Circle No. 118 on Readers' Service Card 



New opportunities in molecular filtration: 

The Concentration 

of Macromolecules 

Current Applications simple and relatively inexpen- shown considerable achieve- 

Current applications of molec- sive, and processing is fast yet ment in the manipulation of 
ular filtration include concen- gentle. macromolecules. Other adver- 

trating macromolecules from How fast? With membrane tisements in this series discuss 

column chromatography eluates, filtration 3m1 of CSF can be con- applications in drug binding, 
viruses from water supplies and centrated lOOX in 10 to 15 mm- virus purification, deproteiniza- 
cell lysates, proteins from cell utes. Two companies which pre- tions, and water purification. 

extracts, lipopolysaccharides pare purified immunoglobulins We invite inquiries concern- 
from bacteria and Bence-Jones have reduced processing time ing these or other possible appli- 

protein from urine. Enzymes for a batch of serum from 3 cations, and we extend our 

and nucleic acids can also be weeks to 4 days by adopting a filtration technology and profes- 
concentrated with minimal process using Millipore Pel- sional evaluation services to 

denaturation. licon? ultrafiltration. How gen- those interested in developing 
tle? Enzymes are concentrated new or improved techniques. 

Standard Methods with little or no loss of activity. We also offer technical literature, 

Macromolecules typically are A major advantage of molec- and our technical representa- 

concentrated by precipitation, ular filtration (ultrafiltration) in tives are available for seminars 

pressure dialysis, lyophilization, the concentration of macromole- and training workshops through- 
evaporation, ultracentrifugation, cules is that smaller molecules out the U.S. and Canada. 

chromatography, and molecular such as salts are not retained by For an immediate technical 

sieving. Although widely used, the filter. Thus their concentra- consultation with our staff of 

these methods have one or more tion does not increase along biochemists and engineers, call 
of the following disadvantages: with macromolecular species toll free: 800-225-1380 (in 
They are either slow, cumber- and subsequent dialysis is not Canada 800-261-0961, in Mass. 

some, damaging to molecules, required. A solution of protein 617-275-9200). Millipore Cor- 

expensive, or multiprocedural. in buffer can be concentrated poration, Bedford, Mass. 01730. 

Molecular Filtration 100:1 or more without concen- 

Our recently developed selec- trating the buffer molecules. 
tively permeable membrane fil- Millipore and Molecular 
ters retain macromolecules, on Filtration 
the basis of size, above the filter Millipore has developed fil- 
surface. Large or small volumes tering materials and equipment 
are easily handled, equipment is of unique design which have ILLIPORE 

Circle No. 104 on Reoders' Service Cord 



correction; specific activity; blood clear- any combination! Each counter may 
ance; statistics, and more. For use on- or- have a different operating program while Multi-Mat is the world leader in com- off- line. We're proud of what we have; all of them are on-line at the same time 

puterized beta and gamma counting. we'll be more than happy to show you. to a single Multi-20 central processor. 
You have as many as four counters Flexible Programming . . . Multi-Mat That kind of flexibility is exclusive to 
simultaneously - on-line to a central users get LEM, the only high-level com- Intertechnique . . . and there's even processor. You can use any combina- puter language developed expressly for more. Each of several users of a single 
tion of Intertechnique liquid scintillation bio-medical use. LEM is simple, straight- counter can have his own program which 
or gamma counters. forward, easily learned. It allows any is automatically called into use only when 
Multi-Mat gives you: user to write programs to meet your own his samples are in place and counting. 
* More programs specific requirements. No more waiting And all of this programming is stored in 
* More flexible programming for someone else to get around to doing core and called out as programs should 

More flexible configurations what you want done. No more being be - electronically - and in micro- 0 forced to accept compromises! With seconds. You won't find an equivalent 
More Programs . . . Multi-Mat users LEM, you can make yourself independ- elsewhere, because there is none. 
get a library of more than 40 fully com- ent of a programmer because LEM is That's why there are more Intertech- 
mented programs . . . and new ones are the language that can make everyone a nique computerized counting systems in being added almost weekly. Programs programmer. the field than those of all other manu- 
for liquid scintillation or gamma count- Flexible System Configurations . . . facturers combined. 
ing: for AlA (we'll provide a tailor-made Multi-Mat systems can have from 1 to 4 Write or call today for more facts: program for any commercially available counters . . . 200 sample or 300 sample * Multi-Mat brochure 
RIA kit); for plotting histograms; for 

* LEM Makes You the Boss booklet 
* Simplified Computer Programming for 

Liquid Scintillation Programming. 

INTERTECHNIQUE 
50 VAN BUREN AVE., WESTWOOD, N. J.07675 

IN EUROPE: INtERTECHNiQUES A 7i370 PLASIR FRANCE PHONE:201-664-7070 TELEX: 134-474 
Circle No 105 on Reodera' Service Cord 
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The following is a comprehensive list of items which can supplement your reading on the energy problem 
or can form the nucleus for your collection on energy: 

Books and Magazine: 

Energy ond the Future by Allen Hommond, Williom Metz, ond Thomou Mough ii. This book surveys current ond future sources of energy 
ond describes relevont technologies. Now in its third printing, it is used os o text in universities ond colleges. Cosebound, $9.95 ($8.95 Mem- 
ber price). Poperbound, $4.95 ($4.45 Member price). 

Energy-A Glossory by Thomos Mough II. Definitions for some of the most commonly encountered terms used in discussing energy. $1.00. 
Science (Energy issue), 19 April 1974. This issue is devoted to the energy crisis. $2.00. 

Tapes: 

Audiotapes ore ovoiloble as 5-inch reels or on cossettes. Ploying time is obout 3 hours per session. Price is $19.95 for the first session ond 
$16.95 for eoch odditionol session of the some symposium. 

41-69-Power Generotion ond Environmentol Chonge (Sessions I-Il) 
1 48M-73-Non-Nuclear Energy for Development (Sessions -IV) 
101-71-Energy Crisis: Some Implicotions ond Alternotives (Sessions -IV) 
175-74-Energy ond Society (Session II only) 
179-74-Fusion Power (One Session) 
Energy-A Diologue. A set of six cossettes feoturing 12 interviews obout the energy dilemmos we now fore in the United Stotes. $49.95 

($39.95 Member price). 

Reprints: 

The following reprints deoling with energy ore ovoiloble for 4O eoch. 
306) C. A. Berg, "Energy Conservotion through Effective Utilization," 13 July 1973 
322) J. OM. Bockris, "A Hydrogen Economy," 23 June 1972 
284) D. Chopmon et a)., "Electricity Demond Growth ond the Energy Crisis," 17 Nov. 1972 

30) A. W. Eipper, "Pollution Problems, Resource Policy, ond the Scientist," 3 July 1970 
313) E. Hirut ond J. C. Moyers, "Efficiency of Energy Use in the United Stotes," 30 Morch 1973 
321) L. W. Jones, "Liquid Hydrogen on o Fuel for the Future," 22 Oct. 1971 
308) G. A. Lincoln, "Energy Conservotion," 13 April 1973 
320) E. F. Osborn, "Cool and the Present Energy Situotion," 8 Feb. 1974 
180) D. F. Othmer and 0. A. Roels, "Power, Fresh Water, and Food from Cold, Deep Sea Water," 12 Oct. 1973 
312) D. Pimentel et a!., "Food Production and the Energy Crisis," 2 Nov. 1973 
317) T. B. Reed and R. M. Lerner, "Methanol: a Versatile Fuel for Immediate Use," 28 Dec. 1973 
324) D. J. Rose, "Controlled Nuclear Fusion: Status and Outlook," 21 May 1971 
190) L. A. Sagan, "Human Cost of Nuclear Power," 11 Aug. 1972 
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natural "gap between West and East," 
and this gap has been artificially nar -3.41 
manly as a result of mutual exchange..porosity DEAE! 

rowed down to its present state pri- 
I strongly suspect that it was the Jap- DEA.E Sb-Gel A has hig.h capacity to.rwiriacromolecules 

and.rio bed volurn.e variaU*n. 
anese workers that first started to name 
the animals they studied and that there 
still is something different between the 
respective approaches of Western and 
Japanese researchers. 

ln closing, let me cite the following 
passages from the preface of Robert 
Hooke's Micrographia (1665) (1). This new a inig Rapid 

.4iPtiQfl. desorption 
It is the great prerogative of Mankind exchanger,  proteins 

above other Creatures, that we are not based on Bio 
only able to behold the works of Nature, Red s strong, Easy column 
or barely to sustein [sic] our lives by them, highly porous, fsupplied fully 
but we have also the power of considering, beaded age 
comparing, altering, assisting, and improv- rose el sepa 
ing them to various uses. . . . And as at rates ad pun ' gel), Excellent 
first, mankind fell by tasting of the forbid- fies large proteins, chemical stebifty; 

nucleIc acgs and 
den Tree of Knowledge, so we, their other mecromole- 
Posterity, may be in part restor'd by the Autoclavable, Use you would use same way, not only by beholding and con- oules better than other DEAE Bic*-Gel A 

exchangers. Why'? OEAE 
templating, but by tasing [sic] too those   A has.high por'osity hll 0 EA F cell u lose. You'll fruits of Natural knowledge, that were capacIty - end, t &es.'t siPn r save.tirhe end.gt bette.r reprodu. never yet forbidden. swell wlth-%IhSflqeS lhilOflk coltions. ibility >FOr morej complete technical 

This will help illustrate how deeply and It has othe.r advantge, - too holud-,, 'hfrrnioriAie uding.pri&ng, co.ntact: 
positively modern scientific investiga- 
tion of nature was rooted in Western 
thought and culture. 32nd &.Gniffi AVenu; Riclflno.nd, CA 94804.,Ph&ne (4l5 234-41.30 
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IA r.evolu.tionary.design. 
that takes limited budgets You may not know the Corinth 500.any better than you do.our comp.any, so w.&d like to.set you 
and space requirements straight on both accounts. 

into account) Here's what the Corinth 500 otfers your 
5 A.ngstrom.resolution 
Multip.le accele.ra.ug voltage.s 
Four grid.specimen holder 

.6,5" squ.are viewing screen 
Double condenser lens system 
2.50,000 x.top magn.ification 
Ultra hig.Ii stabilities 
Corn.prehensiv.e access.ory rang.e 

nly 42".high by.50" wid.eand 32' deep 
Fully autoina.tic vacuum system 

Please call us at f.14) 592-4020 or write AEJ for 
complete in.formation on th.a corffith 5O0. 

Other equally fine instruments we manufacture, 
sell.and serv.ice: Ma.ss Spectrometer.s Gc/M 
Orga.nic, Inn.rganic, I.on Probe, EleEtron 
Sp.ectro.meters (ESCA),.Da.ta Syste.ins (ES.,MS,. 
Ion Probe), X-Ray.Generators, Electron 

pes (SEM,TEM,SThM).. 
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THE ADVANCEMENT OF SCIENCE Maintaining a Pluralistic Society 

Science serves its readers as a forum for the 
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the presentation of minority or conificting points American life generally. The watchwords are equality and cost- of view, rather than by publishing only material effectiveness. 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including There is nothing new about egalitarianism in this country. De Tocque- editorials, news and comment, and book reviews ville in the early 19th century already saw it as the hallmark of democ- -are signed and reflect the individual views of the 
authors and not official points of view adopted by racy in America. But today it is assuming vigorous new forms. Accord- the AAAS or the institutions with which the authors . 
are affiliated. ing to LJ115 tendency, equality of opportunity is not enough; what must be Editorial Board guaranteed is equality of result. 

1974 In the United Kingdom we are seeing what "equality of results" means 
ALFRED BROWN FRANK w. PUTNAM to the private sector in secondary education in the Labour Party's JAMES F. Caow MAXINE F. SINGER 
SEYMOUR S. Kst'rv GORDON WOLMAN announced determination first to remove the tax advantages and govern- FRANK PRESS 

1975 ment support now enjoyed by Eton, Harrow, Rugby, and the rest, and 
HERBERT S. GUTOWSKY DONALD LINOSLEY then to wipe them out entirely by making it illegal to charge fees for full- N. BRUCE HANNAY RUTH PATRICK time school attendance. The rationale, in the words of Roy Hattersley, DONALD KENNEDY RAYMOND H. THOMPSON 
DANIEL E. KOSHLAND, JR. M.P., is simple: "Competitive education, which allows the few to leap 

Editorial Staff further and further ahead, insures that the less fortunate fall further and 
Editor further behind. That is why the pursuit of equality of opportunity had to 

PHILIP H. ABELSON be replaced by the pursuit of equality itself." 
Publisher Business Manager The notion that one student's progress necessarily implies another's WILLIAM BEVAN HANS NUSSEAUM 

Managing Editor: ROBERT . ORMES failure may seem preposterous. Yet we are hearing logic like Mr. Hatters- 
Assistant Editors: ELLEN E. MURPHY, JOHN E. ley's more and more often in this country. 

RINGLE Perhaps equally threatening is the newfound passion for rationalizing 
Assistants to the Editors: NANCY TEIMOURIAN the allocation and use of resources throughout our society. We are seeing PATRIcIA Rowa the creation of new authorities, armed with fresh powers of investigation 
News and Coin inent: JOHN WALSH, LUTHER .t. and recommendation, sometimes even outright implementation, whose CARTER, DEBORAH SHAPLEY, ROBERT GILLEITE, Nieno- task it . is to eliminate inefficiency and dupllcation throughout the private LAS WADE, CONSTANCE HOLDEN, BARBARA J. CuLLrroN, only SCHERRAINE MACK and public sectors alike. These so-called "superboards" oversee not 
Research News: ALLEN L. HAMMOND, WILLIAM the tax-supported institutions of higher education, but the privately sup- I). MErz, THOMAS H. MAUGH II, JEAN L. MARX, ported, and can shape or limit the latter virtually as if they were parts ARTHUR L. RoBINsON, GINA BARs KOLATA 

of the state system. Book Reviews: SYLVIA EBERHART, KATHERINE LIV- We believe that a society is more likely to be open and free when the INOSTON, ANN O'BRIEN 

Cover Editor: GRAYCE FINGER individual citizen's capacity to stand up against the otherwise over- 
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GIVELBER, CORRINE HARRIS, NANCY HARTNAGEL, OLIVER by side with great public school systems there are strong independent 
HEATWOLE, CHRISTINE KARLIK, MARGARET LLOYD, ERIC 
POGGENPOLIL, JEAN RocKwooo, LEAn RYAN, Loss schools. 
SCHMITT, MICHAEL SCHWARTZ, RICHARD SEMIRLOSE, YA The classic defense of the pluralist society is that of Edmund Burke, 
LI SWIGART, ELEANOR WARNER stimulated (or provoked) by the French Revolution. The revolutionaries, 

Guide to Scientific instruments: RICHARD SOMMER Burke argued, in their zeal for liberty and equality in the abstract, were 
Menlbersllip Recruitment: GWENDOLYN HUDDLE; busily tearing down all of the intermediate corporate bodies and paro- Subscription Records and Meniber Records: ANN 

RAGLAND chial loyalties that stood between the individual and the State. These 
Advertising Staff "little platoons," as Burke called them, were attacked in the name of 

Director Production Manager the most high-sounding principles: Down with feudal distinctions, down 
EARL 5. SCHERAGO MARGARET STEELING with the special privileges of the guilds and the obscurantism and greed 
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HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY 

Pick A Computing Solution 
To Match Your Statistics Problems 

Routine, basic statistics.., or the most subtle to modelling from non-parametric statistics to 

and complex analysis: There's an HP Calculator high level analysis. Each is fully documented; 
to help you derive the essential truths from ready to put your HP Calculator to work the 

your data. And do it at a price you can moment it lands on your desk. 

afford. Both in terms of capital outlay and Features. Price. Programs. We're positive we can 

operating overhead, match a solution to your statistics problems. 
How is it possible? For starters, you have your So why not put us to the test? 5Domestic U.S.A. prices only. 

choice of calculators - hand-held, preprogrammed, 
programmable - coupled with an incredible 
range of options and peripherals. So you can pick 
the precise combination of functions, memory, HEWLETT KARD 
input, output, and storage features that fits your 
problems; your budget. Sales, service and support in 172 centers in 65 countries. 

Typical example. The HP-45 does sums, means, PG Eo 301. LoeIad, CoIoado 80537 

and variances at a single keystroke for only $395*. 
Another example. The HP 9830 handles a - N 

30-variable, multiple-linear regression with ( Tell me more about your statistics solutions. 

transformations in a matter of minutes. And it LII Information only LI Hands-on demonstration 
I am planning to use your calculator for:______________________ 

leases for under $300* per month. I ame________________________________________ 

Then there's our comprehensive library of I _________________________________________ 
statistics software. Thirteen volumes. Hundreds I Address____ 

City Phone_________________ 
of programs, ranging from quality assurance State Zip 

Hewlett-Packard co., P.O. BoX 301, Loveland, cob. 80537 
55/74 
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erased. Beckman Instruments, Incor- 
porated, Scientific Instruments Division. 
Circle No. 777 on Readers' Service 
Card. 

pH Meter/Blood Gas Analyzer 

The IL 513 (Fig. 2) automatically 
introduces blood, buffers and gases, 
eliminates sample splitting, and pro- 
vides wash and shutdown cycles. The 
tanks, tubes, and electrodes are trans- 

Portable Area Meter Data Reduction System for Nuclear parent; the operator can monitor all 
steps in analysis and detect bubbles, 

The model LI-3000 measures leaf Counting clots, or other malfunctions. The device 
area on living plants in the field or The MB series is an integral acces- measures pH, pCO2, and P02 and de- 
laboratory. Tissue area of perforated sory for gamma counters and radio- rives values for base excess, bicarbo- 
leaves or those with irregular margins immunoassay instruments. Installation nate, and carbon dioxide content. Re- 
may be measured precisely. The LI- results in data presentation in required suits are displayed or printed in 72 
3000 is powered by rechargeable bat- units such as nanograms per milliliter, seconds. Instrumentation Laboratory 
teries. The device has applications micro international units per milliliter, Incorporated. Circle No. 783 on Read- 
wherever nondestructive area measure- microgram percent, and others. Pro- ers' Service Card. 
ment is desired. Lambda Instruments gramming modules known as RIA Sets 
Corporation. Circle No. 780 on Read- render the systems conversational. 
ers' Service Card. Specific sets are available for use with Video Display Terminal 

designated kits. A general purpose set 
allows flexibility in radioimmunoassay. The Delta 5500 (Fig. 3) offers 2048- 

Karl Fischer Titrator The MB system features positive test character buffered memory, speeds up 
and protocol identification preceding to 9600 bits per second and bit parity 

The Metrohm model E547 (Fig. I) data entry. It rejects obviously incor- checks without response. The terminal 
features interchangeable burets that rect answers and, during operation, displays up to 27 lines of 80 characters 
snap in place quickly. This design en- flags abnormal values and answers out- each. Characters are formed by a 
ables the operator to change solvents side ?10 percent limits. Sample num- seven-by-nine dot matrix. All of the 
or reagent strengths simultaneously. her is kept track of and upon comple- characters in memory may be displayed 
The operator selects direction and tion of calculations the program is regardless of line widths. Other fea- 
polarization current for end-point mdi- tures include blinking and underlining, 
cation. A light indicates attainment of TTY, buffered and TTY paper-tape 
end point and the reagent consump- 
tion may be read to 0.01 milliliter 
directly from the burets. Brinkmann  .  

Instruments Incorporated. Circle No. 
776 on Readers' Service Card. 

Recordiug Vacuum Microbalance 

The Autobalance model AR-2 fea- 
tures 5-gram capacity, 1-gram maxi- 
mum weight change, and 0.1-micro- 
gram sensitivity. There are 16 fixed 
recorder ranges from 10 micrograms  

full scale to 1 gram full scale. The j,< Fig. 2. The model 513 blood gas analyzer 
AR-2 has digital zero-suppression which >/' for clinical or research applications has 
is continuously adjustable during re-  sparent tanks, tubes, and electrodes and features simple push-button control 
cording and is read directly in milli-  and automatic operation. 

grams to five places. There is also a - 

"percent sample" control which allows ewly offered instrumentation, apparatus, and 4, 74- '' laboratory materials of interest to researchers in 
the operator to set the weight of the . -. all disciplines in academic, industrial, and gov- 

ernment organizations are featured in this space. sample as 100 percent on the recorder Emphasis is given to purpose, chief characteristics, 
and record the weight loss as a per- and availability of products and materials. En- 
centage of the original weight. Perkin- dorsement by Science or AAAS is not implied. 
Elmer Corporation, Instrument Divi- Fig. 1. Interchangeable calibrated berets Additional information may be obtained from the determInation manufacturers or suppliers named by circling the make all steps of end point appropriate number on the Readers' Service Card 
sion. Circle No. 779 on Readers' easier with Brinkmann s E547 Karl Fischer (see pages 846A and 910C and placing it in the 
Service Card. titrator. mailbox. Postage is free--RsCssARo 0. SOMMEII 
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modes, a protected data mode, a six- specimen. Freezing is rapid and stabi- spectral range is from 200 to 800 
position tab and margin control, and lizes at about -40 0C. The console nanometers. International Light Incor- 
editing functions. Delta Data Systems houses switches, a temperature regu- porated. Circle No. 782 on Readers' 

Corporation. Circle No. 784 on Read- later, and an ammeter in addition to Service Card. 
ers' Service Card. the power equipment. Polarity can be 

reversed with a toggle switch. Hacker 
Instruments Incorporated. Circle No. Biofeedback Instruments 

Metric Measuring Kit 775 on Readers' Service Card. 
A complete line of equipment is 

The kit includes caliper, thread-pitch available to monitor and feedback 

gauge, tape measure, ruler, and a met- Mixer for Liquid Samples brainwaves, muscle activity, blood flow, 
nc information chart. The vernier surface temperature, and galvanic skin 
caliper is calibrated in millimeters, The Safety Uni-Mixer delivers 20 response. The BioLab system can ac- 
fractions, and decimals and is adjusted rocking motions per minute to ensure commodate five input modules. The 
with a thumb roller. The thread-pitch mixing in up to eight 25 by 150 milli- instruments may be interfaced to poly- 
gauge has 20 blades with a range from meter tubes or up to 44 6-millimeter graphs, calculators, or other recording 
M2 to M60 millimeters. The auto- tubes at once. It can accommodate devices. Cyborg Corporation. Circle 
matic-lock power tape extends to 3 over 40 13-millimeter blood collection No. 785 on Readers' Service Card. 
meters and carries inch and millimeter tubes. Tubes may be added or removed 
markings. The 20-millimeter steel ruler without stopping the unit or disturbing 
also has inch markings. The chart fea- the mixing of samples in other tubes. Literature 
tures conversion tables of fractions, Vessels of different sizes and capacities 
decimals to millimeters, ISO metric can be rocked simultaneously. Lab- Tektronix Computer Products 1974 
screw thread comparison, and other Line Instruments, Incorporated. Circle Catalog lists a complete line of termi- 
data. The kit is $6.95. Zelenda Machine No. 781 on Readers' Service Card. nals, peripherals, display units, acces- 
& Tools Corporation. Circle No. 77 sories, interfaces, software, and ad- 
on Readers' Service Card. visory services. Tektronix Incorporated. 

Laser Power Meter Circle No. 786 on Readers' Service 
Card. 

Cryostat for Microtomes The model ILSOG (Fig. 5) measures 25 Ideas . - . How to Put a Real 
power from 2.0 x 10 to 250 watts. Time Spectrum Analyzer to Work for 

The Cryo-Histomat MK-2 (Fig. 4) It has an illuminated dial for operation You explains spectrum analysis, real 
provides for preparation of histologic in a darkroom, reads directly in watts time analysis, and digital integration. 
"frozen sections." A solid-state Peltier or watts per square centimeter, and Signal Analysis Operation, Test Instru- 
device makes up the cryo-stage which has three recorder outputs-i 0, 100, ments Division, Hone ell, Incorpo- 
is attached to the microtome. A sepa- and 1000 millivolts. It can be operated rated. Circle No. 787 on Readers' 
rate power supply delivers the current. as a nanoammeter and, with photo- Service Card. 
A small volume of water is circulated multiplier accessories, its sensitivity is What Kind of a World Do You Live 
to carry off the heat extracted from the extended to 1 x 10 " watt. Standard It? introduces the reader to a line of instruments for vacuum ultraviolet, 

ultraviolet-visible-infrared, and electron 
spectroscopy. GCA/McPherson Instru- 
ment. Circle No. 788 on Readers' 
Service Card. 

- Spectrophotometers is a 12-page 
brochure that discusses physical and 
performance characteristics of ultra- 
violet-visible, ultraviolet-visible-near 

infrared, atomic absorption, and raman 
spectrophotometers. Varian Associates, 
Instrument Divsion. Circle No. 789 on 
Readers' Service Card. 

Fig. 3 (top left) Delta Data Systems Optical Mechanical Construction 
manufactures this model 5500 video dis- System (Catalog 07) and Optical 
play terminal It has a 2048 character 
buffered memory and displays up to 27 Building Block Unit (Instruction 
lines of 80 characters each. Fig. 4 Manual 06) describe materials for 

.. . (top right). The Cryo-Histomat MK-2 from prototype assemblies, demonstrations, 
Hacker Instruments provides rapid freez- and research that require linear, 
ing of tissue samples for microtomy and 
rapid reversal of polarity to allow specs- planar, or spatial assemblies. Klinger 
men removal or repositioning. Fig. 5 Scientific Apparatus Corporation. Cir- 
(bottom left) - International Light offers cle No. 795 on Readers' Service Card. 
the IL 500 radiometer for power mea- Catalog 74 lists more than 40,000 

 surement in the range of 200 to 800 
nanometers. Readout is in watts or watts products for the laboratory, including 
per square centimeter. instruments, apparatus, appliances, fur- 
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The new Perkin-Elmer HGA-2100: 
the best in flameless AA gets better. 

The new HGA-2100 Graphite Furnace corn-  Opposed gas-flow design to eliminate con- 
bines unmatched performance with ease-of- densation and minimize potential back- 
use and safety. The large sample capacity and ground absorption interferences. 
high sensitivity provide outstanding detection s Sample solution capacityof uptol00 micro- 
limits. The new opposed gas-flow system and liters for best detection limits. 
improved furnace temperature distribution " Constant current power supply with feed- 
make previously difficult analyses routine. The back control gives outstanding day-to-day 
new mounting system enables quick and easy and lab-to-lab reproducibility (and compen- 
alignment without tools and simplifies inter- sates for most voltage reductions auto- 
changing the HGA-2100 with flame systems. matically). 

Samples in solution are pipetted directly t- Fully automatic gas controls with variable 
into the Furnace, while solid samples are in- atomization-flow for control of sensitivity. 
serted from the end. During the operator-  One graphite tube optimized for all ele- 
controlled temperature program, the opposed ments, for aqueous or organic solutions, and 
internal gas-flows (shown in the cross- forsolidsamples. 
sectional drawing above) confine the sample '-' Less than 30 seconds cooldown time to pro- 
to the hotter central portion of the Furnace videfastersample analyses. 
eliminating potential condensation problems Convenience 
and substantially reducing background ab- i-4 Readout directly in temperature from am- 
sorption with many types of samples. The op- bient to 2800'C in all three cycles (tempera- 
posed gas-flows efficiently sweep from the tures are continuously adjustable). 
Furnace all vaporized sample matrix. During i Automatic temperature programming with 
atomization, the gas-flows are automatically time and temperature under operator con- 
reduced to provide maximum residence time trol. 
and sensitivity.  Automatic readout controls for remotely 
Check these HGA-2100 features against your activating recorder, peak reader, etc. 

requirements for flameless sampling. ' Convenient and quick alignment without 
Safety tools. 
s No flames or combustible gases required. For further information, write Instrument 
i' Temperature-sensing safety system to con- Division, Perkin-Elmer Corporation, Main Aye- 

trol maximum external furnace tempera- nue, Norwalk, Connecticut 06856. 
tures. Note Perkin-Elmer offers several Versions of the Graphite Furnace 

'-" Closed furnace design for operator protec- which have similar control functions, performance characteris- tics, and price. To determine which version is available in 
tion. your area contact your local Perkin-Elmer sales representative 

Performance 
?- Detection limits lOOX to lOQOX better than 

PERKIN-ELMER with flame sampling. 
Circle No. 120 on Reoders' Service Cord 



niture, supplies, and chemicals. Fisher 
Scientific Company. Circle No. 790 on 
Readers' Service Card. 

Psychosurgery Literature References 1974 docu- 
ments the use of Sephadex, Sepharose, 

Ex erirnentation on Fetuses dextrans, and Ficoll in research appli- Tj first Wide Range 

"Right to Die" kns. NPhaacia Fine Chemicals. MIcroIomecrYosIaI. 

Sex Determination Card. U 
Plastic Centrifugeware Catalog in- Temperatures from 

* * * * * cludes plastic tubes and enclosures for 
use in ultracentrifuges and in radio- IEOP I 

1db 10 -500C... 
If these issues interest you, you immunoassays and other multi-tube 

will want to know about the Institute procedures. Cal-Nova Manufacturing 
of Society, Ethics and the Life Sci- Company. Circle No. 792 on Readers' frozen ecions 

ences, a non-profit research organiza- Service Card. 
tion. Series 

Through an Associate Member- and MKK and BMKK Laboratory from 4O 10  Medical Microscopes outlines The Harris LoTemp model WRO 
ship program, the Institute offers both monocular and binocular designs for is two microtome-cryostats in 
professionals and interested lay persons application in clinical and medical one. A single unit that can do 
tools to form a perspective on the laboratories. Unitron Instrument Coin- both routine diagnostic pro- 
awesome and challenging social, legal pany. Circle No. 793 on Readers' cedures and such sophisticated 
and ethical problems surrounding new Service Card. research procedures as thin 
developments in biology and medicine. section light microscopy auto 

Two interdisciplinary publica- 8800 Turret-Head Sequential Sput- radiography, fluorescence mi- 
tions, the bimonthly HASTINGS CEN- tering System is the subject of an il croscopy and other histological 
TER REPORT and the thrice-yearly lustrated brochure. Materials Research procedures, at a cost compar- 
HASTINGS CENTER STUDIES, are Corporation. Circle No. 794 on Read- able to presently available 
sent to all Members. Authors of recent ers' Service Card. routine cryostats. 
articles include: Sissela Bok, Daniel Prestidigitator is an illustrated prod- The Harris model WRO is compact -. - can be moved any- 
Callahan, Joseph Fletcher, Willard Gay- uct sheet that gives specifications of the where it's needed. The cold 

in, Ivan Illich, Christopher Lasch, model 801A pH/millivolt meter. Orion chamber has extra room for 
Robert S. Morison, Paul Ramsey and Research Incorporated. Circle No. 796 tissue handling, storage or 
Victor Sidel. on Readers' Service Card. freeze drying. Full opening top 

By becoming an Associate Mem- Concrete Testing Equipment Catalog with special access ports com- bines the features of a totally 
ber now you will receive, among other devotes 88 pages to apparatus for in- closed system with the easy ac- 
services and opportunities, the 1974 dustrial, research, and engineering ap- cessibility of open top models. 
edition of our 96-page BIBLIOGRA- plications. Soiltest, Incorporated. Circle Available equipped with Jung 
PHY, containing pertinent references No. 797 on Readers' Service Card. or International Equipment 
on science and technology, population 1974 Lab Instruments Catalog de- Corp. microtomes, or cryostat 

control, genetic counseling and engi- scribes more than 120 devices includ- only prepared for installation of 
syringes, burets, ma- your present LEO. microtome. 

neering, death and dying, behavior ing flowineters, Installed stereo zoom micro- 
control-and more. Dues are $15 annu- nometers, and McLeod gauges. Roger scope also available. 
ally. Gilmont Instruments, Incorporated. For a full description of the 

Won't you join that growing num- Circle No. 798 on Readers' Service Harris WRO and its wide range 
ber of individuals concerned with the Card. of additional features write or 
biomedical issues that confront science Series 5830A Reporting Gas Chroma- call - . 

and society? tographs illustrates and describes func- 
_________________________________ tions and specifications of a line of 

TO; itit f Solety,,  analytical systems. Software integration, 
 Life  programming, and setup are detailed. 

stings CeiTter,   Hewlett-Packard Corporation, Avon- 
Wrli,trtoi Avenue dale Division, Circle No. 799 on Read- 

1323 ers' Service Card. 
- - ... Clinilogics is a newsletter that incor- 

porates descriptions of clinical tech- 
Please enroll ln s an Ass iSte tl40ftt niques and products and light humor. 
bet arid 5Od lY CP   Calbiochem. Circle No. 800 on Readers' 
BIBLIOGRAPHY Service Card. 

Annual 4tl5 f $tB  The General Purpose, High Precision, 
Please bill fle fl $l Digital Oscilloscope is a 12-page bro- 

chure that outlines the characteristics 

and capabilities of devices incorporating Harris Manufacturing Co., Inc. 
digital techniques. Nicolet Instrument 14 Republic Road 

Address Corporation. Circle No. 801 on Read- Treble cove Industrial Park North Billerica, Mass. 01862 
- ers' Service Card. (617) 667-5116 

Circle No. 167 on Reoders' Service Cord 
Circle No 168 on Reoders Service Cord 


