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If the Beckman S.eq.uencer is so automatic, why is 
Dr. Avery here past midnight? 

I-fe has Sequencer Syndrome - characterized by extreme excitement over 
what amino acid in hs peptide chain.will be.entified in the next 90 minutes, and the next, and the next. 

As our dozens of customers.can.attest, Model 890 Sequencers turn out.re.su.ts rem.the day we install them. They.hay.e been used to sequence a variety.f 
globular proteins, at least one.protein, and fragments as small as a.ipe.daY 

Results have been published in a number of important papers-bibliography 
on request. And all this in.th.a 5.equenc&r's first ye 

This success is no accident. We left nothing t 
from the superb instrument design, to training cou 
on your own instrument in Palo Alto and 
Geneva, detailed methodology, 
Beckman GC-45 Gas 
Chromatograph with special 
column-right down to 
manufacturing our own 
pu.esequencer chemicals. 

If determining the  
order of amino acids is    

in your research plans, our 
Model 890 may surpass 
your fondest dreams. 
Write Spinco Div.s.io.ri,. 
Beckman Instruments. Inc. . 

1117 CaliforniaAvenue, , 

Palo Alto, California 94304 
for brochure SB-348. 



ISCO column monitor and integrator 

THE PEAK PERFORMERS 

offer you: 

AUTOMATIC INTEGRATION 
with printout for each individual peak. 

AUTOMATIC FRACTIONATION OF PEAKS 
each peak is deposited into a different test tube. 

LINEAR ABSORBANCE RECORDING 
from .02 to 2.0 full scale, plus %T 

MONITORING OF TWO WAVELENGTHS AT ONCE 
Or two columns at once, all on a single pen recorder. 

. 

for scanning centrifuged density gradients and electro- 
phoresis columns. And even with all these features, it is 
still the least expensive modern flow densitometer. 

V 
The ISCO Model 950 electronic integrator is a separate 
unit which can be used with ISCO UV monitors as well 
as most other liquid and gas chromatography detectors 

The new ISCO UA-4 UV column densitometer features or other instruments having an analog output. It has 
high sensitivity absorbance recording, built in calibra- automatic baseline compensation, 1 second to 2 hour 
tion standards, and flow cells which seldom require peak duration capability, and is available with an auto- 
solvent degassing. Micro volume flow cells are also matic fraction cutter to physically isolate peaks after 
available for small columns, as are cuvettes for reading integration. 
stationary samples. Choose from 5 single or dual beam 
optical units operating at 254 nm, 280 nm, or other UV ISCO has the most comprehensive line of flow densi- 
to IR wavelengths. The UA-4 is available with either a tometers, gradient and metering pumps, and fraction 
built in recorder or a meter for use with an external collectors for column chromatography. If you don't have 
recorder. Accessory instrumentation adapts the UA-4 our current catalog, write or call us now. 

INSTRUMENTATION SPECIALTIES COMPANY 
4700 SUPERIOR LINCOLN, NEBRASKA 68504 PHONE (402) 434-0231 TELEX 48-6453 

See us in booths H 31.32 and I 31-32 at the FASEB in Chicago. 
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NEW LABELED 

COMPOUNDS 
from Mallinckrodt 

Mallinckrodt now maintains a broad lin 
of CIA and tritiated compounds immediatel 

available from the shelf. Included are amin( 
acids and related compounds, nucleosides 

nucleotides, purines and pyrimidines 
lipids and labeled drugs 

This new line of stock items comes fron 
the same source that has the outstandin 

reputation for custom synthesizing labele 
compounds to critical radiochemica 

and chemical specifications 
All these stock items bear the care am 



a that carry 
'1w puritY mark  

yn thesilers 

V''>"'  

knowledge of Mallinckrodt's highly trained 
radiochemists to assure purity at lowest MALT.INCKRODT CEIEMICAL woncs 

Science Products D V. 

ossible cost. Every order is dehvered with i' ono  

two or more radiochromatagram scans 
r other analytical data, and Malhnckrodt's LI Send catalog ddenduns of new C14 labeled and tritiated 

proof of purity guarantee. fl Se d regular atalog of labeled compounds. 

end the coupon and check the wide range Na e Title______________ 

of C14 and tritiated shelf items in the 
aew addendum to our Labeled Compounds Institution/Company 

Catalog. Then order these shelf items 
from the source that is known for highest city. State ________ 

purity standards. Send coupon now. 
Circle No. 18 on Readers' Service cord 

MALUNcKRODr CHEMICAL WORKS 
SCIENCE PRODUCTS DIVlSION 

P.O Rrnr S4 * 5t I.   O1if% 



The indispensable dispensers... 
Brink . mann  Id handlin . . t 

g sys ems 

tV. 

Wecallthem'the ..indispen- men?, with reproducibility.of ?.06%.including sample streaking of TLC 
sables' because once you use them, at.ml. plates. 
you'll wonder how you ever managed The Metrohm Multi-Dosim.at is an *Our 'continuous flow multichannel 
without them. . automatic motor-driven buret." Digilol p ristaltic.ump 'lets you circulate, mix, 

.Far.unbelievable ease in micropip t-.readout eliminat s meniscus reading dilute or remove liquids at continuously 
ting with virtually 100% sample recov- error. Snap-in buret assemblies are in- adjustable flow rates of 0.3 to 7200 ml 
ery, try the slim new Eppendorf push- stantly interchangeable for non-stop per hour Non-pulsating and self-prim- 
button Micropipets. They.are now titrating. Available in micro (0.2 to 10' ing,'the pump has no valves or seals 
available in 13 siz em Sto ],O0O ml) and macro 5 to 50 ml) versions, and can handle up to 18 channels 
l, and.precision is as fantastic as ver; with automatic stirrer and many other' simultaneously. 
less than 1 % standard deviation.110'' a.ccessories..".We've got Other"'indispensable' dis- 
tsl. Also note the convenient new rack For administering inicroliter volumes pensers as well. For compl te literature 
withtwostoragecomparfmenlsfordis-of liquid at' constant rates, nothing on them all, write: Brinkmann lnstru- 
posable tips. .matches our Microdoser with 2-speed, ments, Cantiague Road, Westbury, 

For the versatility of on-flask and off- battery-power d motor. It utilizes spe- N.  11590. In Canada, 
flask disp nsing of liquid volumes from cially designed 50, 100,250 and 500 writ : Brinkmann lnstru- 
.05 to 15 ml, consider the Brinkmann lambda microsyringes and is ideally inents (Canada) Ltd., 50 
Dispenser. Unlike most conventional suited to a variety of m dical, biologi- Galaxy Boulevard, Rexdale 
dispensers, this is a precision instru- cal and ph'arma"'ological app.lications, (Toronto.)', Onto.rio. BRINKMANN 



An Outstanding Basic Research Volume 

SPECTROSCOPIC 
APPROACHES TO 
BIOMOLECULAR 
CONFORMAT ION 
Edited by Dan W. Urry, Ph.D. 

conformation of the 
valinomycin-potassium ion complex 

This 300-page book by eminent researchers presents r 
several spectroscopic approaches to the determination Order From: 
of specific atomic and molecular interactions. Arising I American Medical Association S/3/71 
from such particularized information is the opportunity 1 535 N. Dearborn Street 
for specificity in regulation of a biological process. A Chicago, Illinois 60610 complete three-dimensional description of a biomolecule 
at its site of action provides the best opportunity to I enclose $ for copy(s) of 
tailor-make a drug for that site and limit its effect at I SPECTROSCOPIC APPROACHES TO 
other sites. II BIOMOLECULAR CONFORMATION 

I (OP-204, 300 pages, hardbound) 

Contributors I I 0 $15 U.S., U.S. Poss., Canada, Mexico 
M. LASKOWSKI, JR. The Use S. HANLON Infrared Studies 1 0 $ 7 50 each 11 or more copies in these 
of Electronic Absorption Spectra On Biopolymers and Related I  , same countries 

Models in all other countries In the Study of Environment of I 0 $ 7 50 per copy to Medical Students, Chromophores in Proteins. i Hospital Residents, Hospital Interns in 

G. WEBER Fluorescence Meth- P. G. DEBRUNNER M6ssbauer I these same countries (Special subsidized 
ods in the Study of Protein Spectroscopy of Biomolecules I price)' 
Conformation D. W. URRY and M. OHNISHI I 

Nuclear Magnetic Resonance and i Name ______________________________________ 

D.W. URRY Optical Rotation the Conformation of Cyclic I 
and Biomolecular Conformation Polypeptide Antibiotics I Address ____________________________________ 

W. RHODES Linear Response I City State Zip 
Theory of the Optical Prop- Published By The American Payment must accompany all orders 
erties of Biopolymers Medical Association 
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peratures and Aqueous Solutions * CarrierBound Two New Proton. NMfl Standards for High Tern. Enzymes .Non-Bleediug pH Indicators 

"'N""  

'XWo New Proton NMR Standards for High ..Bleeding pH Indicators 
perature and Aqueous Soiutions 

The big disadvantage of pH papers has been th 
.The 'temperature range above 10000 iS.htportnAt.ble.edi.ngof the dye components especially in alkaiin 

for studies of rotation barriers in molecuies with hiii and non-buffered solutions. Bleeding of dye compo- 
dered rotation, 'of transition enthalpies of' stru.otur.ai.ne.sits.from. mixed indicators gives color gradients 
isomers and of NMR emission phenomena after chem- making color comparison unreliable. 
ically induced dynamic nuclear polarization.Tetra-' ' EM off ezs indicator sticks, with the dye bound 
methylsilane (TMS) is used in this temperature range covalentlyto the carrier. Color change is indicated but 
with difficulty be.caus.e of its low boiling point. Cyclo- '' it 'cai not bewashed o. 
silane with its boiling point of 20800 would be ideal 
had it not two NMR signals, from methyl protons near 
0 and from methylene protons at -0.327 ppm. So, we ON 
removed the OH3 signals by replacing them with tri- ' 

deuteromethyl groups. The result is cyciosiiane-d.150- / \ -N=N-7 \ -so--cts---cn5 
Jts solubility in solvents used for high temperature - ' - 

NMR measurements is sufficient to o.]..tain.a.stab.e.\ / 51OCH 
locking signal up to the boiling point of the solvent 
used. It has one sharp resonance signal with a half. 
width of 0.5 Hz at - 0.327 ppm and allows recording 
of undisturbed spectra downfield of TMS. 

0,0 OD, ' OH, As shown in the above formula, the indicator dyes 
5,. sr,c-si-cH, re a.ttached to.ellul.ose.molecules via a sulfonylethy 

020 CD, CD, ether group. From the dyed cellulose, paper is mad 
'7' I 'oh.s"a.ttached to a plastic strip support. These pH 

CD, 
7\ / \ ' I' ranges are available 0-14, 0-6, 5.10, 7.5-14, 0-2.5, 2.5-4.5, 

D3c ' c 'cD cooNa 4.0-7.0, 6.5-10.0, 1.1.0-13.0. 

Th obtain a good NMR standard for a. ..quous.solu- .......*.. -"" 

tions, we started with 3-trimethylsilyipropionie acid  in' 
and replaced the two methylene groups with deutero-. 
methylene groups. This removed disturbing proton affiliate of E. Merck, Darmstadt, Germany 
Signals. The new' 'standard is water soluble and has a 500 Executive Boulevard, Elinsford, New York 10523 
strong resonance signal, like TMS, at 0.00 ppm. 

Phone 914/592-4660 
CarrierBound, Highly Active, insoluble Enzymes v? 

Our research laboratories have 'developed a.new 
method to bind enzymes covalently to natural and.EM L.aboratories Inc. 
synthetic carriers. Advantages are: They can be re- 500 Executive Boulev 
covered and they do not contaminate sample. They I. Elmsford, New York 1 
can be used batchwise 'or in a continuous chromatog- I Please send me information about: 
raphy-like process. They are stable and.highl.y active. 
Most are proteases for the controlled degradation of I NM Standards 
proteins, but other usages can be projected. I Sample.of non-bleeding pH indicato 

Activity of BovineTrypens Boundto'CM-celiulose Carrier-b.und enzymes 
Ssxsoluble derivative Free enzysne I Name. 

BAETtpH9,5;30'C) 10 U/mg 60 U/mg Company. 
EAPA (pH 8.0; 25 'C) 0.1 U/mg ' 2.0 U/mg - 

Protein content 55% 100% 

specific activity of bound protein Ad.dress. 
BAEE ' . 35 U/mg protein 60 U/mg Oity. ..... ....,........ ..,....,' .. State;;. 
.APA ' ' ' 0.3 U/mg protein 0'U/mg 

Other available enzym.es are insoluble bromelin, 
 -chymotrypsin, ficin, papain, pronase, proteinase k, 
ribonuclease, subtilisin, trypsin (porcine), an.d trypsin EM solves" the "problems of tomorrow 



The new" 

and 'only $99 
"h"'i'4 pH meter 
Meet the CORN INGTM Digital 109 more easily. And the Digital 110 is just Corning Glass Works, Scientilic Instruments, 
general-purpose pH Meter. Just $499, $795, with electrodes. Dept. SC-3, Medlield, Mass. 02052 
complete with.electrodes. . . Our 109 and 110 join the Please contact me 

That's about $1 00 less than CORNING Digital 112 research instrument to demonstrate the Digital model number_______ 
you'd have to.pa''for'the clOsest.and the Digital 101 Electrometer to offer ' i Please send me specification 
comparable meter. Yet the Digital 109. you the widest choice in digital pH on the Digital model number______________ 
cuts no corners o.performance, instrumentation. 

You get 0.01 pH resolution, ' For in-your-lab demonstrations 
from 0 to 14 pH. You get 1 .0 my or for literature, send the coupon, please. Name 

resolution, .and.trorn.1.900.to.Digital 110 Expanded Scale 
+ 1900 my. Title 

Readout is sharp and bright , 

in Nixie5 tube numbers. No parallax "''"" " ""''' ' Organizahon 
problems, as with analog meters. And no 
burned out number segments, as with ' Address 
segmented-number digital meters. " __________________________________ 

Inside the handsome, rugged . .-" city 
case that adjusts to any viewing angle, 
we have built the latest in electronic Zip 

......rellablllty..with field-effect. transistors. ' Telephone and ext 
Also new: our Digital 110 

expanded scale meter that lets you 
simply push a button to expand the 
readout to 0.001 pH over the entire 
0-14 pH range. Or push the same ORNING 
button and get .1 my resolution from SCIENTIFIC INSTRUMENTS 
-1900 to ?1900 my, so you can do 
any existing selective-ion determinations'"'ogrtai"'i'i' Reseat Bun'oughs co trademark 



The Gilson Snap Tube makes possible 
this original approach to sample 
handling. Have you ever before seen 
400 15 ml. samples carried about 
in one hand? It is now possible with 
the Gilson Snap Tubes. They make 

EUROPEAN Manufacturing Plant: Gilson Medical Electronics even manual methods more efficient. 
(FRANCE) 69, Rue Gambetta * 95-villiers-Le-Bel, France Imagine what they can do when 

automated. 
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The R & D' Processing of Domestic Programs 
AMERICAN ASSOCIATION FOR An encouraging development on the domestic front is the increasing, 

THE ADVANCEMENT OF SCIENCE albeit still limited, recognition that ideas for new domestic programs 
Science serves its readers as a forum for the must undergo a full "research and development" processing before they 

presentation and discussion of important issues 
related to the advancement of science, including are mass-produced. Such an R & D processing is a fairly standard prac- 
the presentation of minority or conflicting points tice in the engineering of weapons and spacecrafts. However, until re- 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- cently, the jump from a vague notion of a new domestic social program 
ingly, all articles published in Science-including to a multibillion dollar system or to congressional legislation requiring 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the nationwide implementation has been all too common. In the past, fre- 
authors and not official points of view adopted by 
the AAAS or the institutions with which the authors quently, the assumptions on which the success of a project would depend 
are affiliated, were not spelled out, nor was the idea subjected to trial runs in real-life 

Editorial Board situations. Probably the most notorious jump was the last-minute writing 
1971 into the 1964 antipoverty legislation of a phrase requiring "maximum 

THOMAS EISNER NEAL MILLER 
AMITAT ETZIONI BRUCE MAY feasible participation of the poor" in more than a thousand communities, 
EMIL HAURY JOHN R. PieRce without anyone's having a clear conception what such participation 
DANIEL KOSHLAND, Ia. MAXINe SINGER entails, how it is to be effected, and what the consequences are likely 

1972 
ALFRED BROWN FRANK PRESS to be. * Less known, but much costlier, was the commitment to spend 
JAMES F. caow FRANK W. PUTNAM $1.05 billion a year on Title I of the Equal Opportunity Educational Act, 
THOMAS KUHN WALTER 0. ROBERTS which provided compensatory education for disadvantaged children, be- 
ELLIoI-r W. MONTROLL 

Editorial Staff fore a major study of the effects of the plan was carried out. When the 
Editor study was available 3 years later, it showed that there were no measur- 

PHILIP H. ABELSON able beneficial effects. t 
Publisher Business Manager In contrast, two new ideas, in the same areas of combating poverty 
WILLIAM BEvAN HANS NUSSBAUM and improving education, are being carefully processed; these are the neg- 

Managing Editor: ROBERT V. ORMES ative income tax and the school voucher plan. First, they were worked 
Assistant Editors: ELLEN E. MURPHY, JOHN E. out theoretically; negative income tax was studied primarily in mathe- 

RINOLE matical and statistical terms, while the school voucher plan was carefully 
Assistant to the Editor: NANCY TEIMOURIAN spelled out in chiefly qualitative terms. Next, small-scale experiments are 
News and Comment: JOHN WALSH. PHILIP M. being conducted, which have already led to numerous specifications and 

BOFFEY, ROBERT J. BAZELL, DEBORAH SHAPLEY, Ro- revisions of the systems, and then these revised versions are next tried 
BERT GILLETTE, CONSTANCE HOLDEN, SCHERRAINE 
MACK . in still 

larger systems. Once the results of these trials have been evalu- 
Research Topics: ALLEN L. HAMMOND ated, a much sounder foundation on which to base national policy will be available. 
Book i?ei'ieiis: SylviA EBERHART, KATHERINE Liv- One case in point is the school voucher plan, designed in detail by 

INOSTON, MARLENE GLASER 

Corer Editor: GRAYCE FINOER Christopher S. Jencks at the Center for the Study of Public Policy in Cambridge, Massachusetts. The plan provides parents with vouchers to 
Editorial Assistants: MARGARET ALLEN, JOANNE 

BELK, IsABELLA BOULDIN, BLAIR BURNS, ELEANORE uy" whatever kind of education they wish for their children from 
BUTZ, BARBARA GUARiN, CORRINE HARRIS, OLIVER various educational sources. Now, small-scale feasibility studies are being 
HEATWOLE, ANNE HOLDSWORTH, ELEANOR JOHNSON, 
MARSHALL KATHAN, MARGARET LLOYD, DANIEL RA- conducted in Seattle, Washington, Gary, Indiana, and Alum Rock, Cali- 
BOVSKY, PATRICIA ROWE, LEAN RYAN, Lois SCHMITT, fornia. If successful, the experiment will be conducted in three or more 
BARBARA SHEFEER, RICHARD SOMMER, YA Lu SWIGART, school districts. 
ALICE THEILE, MARIE WERNER 

Membership Recruitment: LEONARD WRAY The negative income tax plan was first studied in great detail by econ- 
Subscriptions: BETT SEEMUND omists, 'chiefly at the University of Wisconsin, and by a Presidential Com- mission; subsequently, it was tested with 400 families in New Jersey. Next 
Addressing: THOMAS BAZAN it was planned that a whole state (Vermont) take part in this experiment. 

Advertising Staff Cynics may sty that the motivation for going slow-conducting first 
Director Production Manager studies and experimenting next-is not due to a quest for sounder policy 
EARL J. SCHERAGO BONNIE SEMEL but is a result of lack of funds for large-scale programs and the desire 

Adrertising Sales Manager: RICHARD L. CHARLES to seem innovative and active without taking substantial action. They 
Sales: New YORK,. N.Y. 10036: Herbert L. Burkiand point Jersey experiment, ii W. 42 St. (2i2-PE-6-i858); SCOTCH PLAINS. NJ, further out that, at least in the case of the New 
07076: C. Richard Callis, 12 Unam.l Lane (201-889- legislation was promoted before the data were available. Indeed, we 
4873); MEDPIELD, MASS. 02052: Richard M. Ezequelle, 
4 Rolling Lane (617-444-1439); CHIcAGo, ILL. 60611: may have turned to the correct procedure for inappropriate reasons, and John P. Cahill, Room 2107, 919 N. Michigan Ave. the acceptance of the R & D processing on the domestic front surely is 
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