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The LKB Microcalorin,eter adds a tabolism of bacterial cultures and new dimension to your research* It its correlation with specific protein 

measures extremely small amounts synthesis; measurements of blood 
of heat. This gives you the oppor metabolism, for diagnosing thyroid 
tunity to determine fundamental dysfunction 
thermochemical properties such as 
enthalpy and entropy on the basis The commonly available heat in 
of the heat generated or absorbed biological reactions has been dis- 
in a biological or biochemical reac- regarded as a parameter for ana- 
tion You can. also use the heat lysis, due to the lack of reliable, 
measurement' for analytical pur simple-to-operate instruments. Flow- 
poses, or for the determination of ever, now that such instruments 
overall levels of metabolism, are available you really have the 

possibility of gaining an insight 
Some examples of applications of into a number of processes which 
the LKB Microcalorimeter are: de have, so far, been difficult to mea- 
termination of bonding energies and sure in a direct fashion; for example, 
stability constants for proteinpro enzyme activity measuremertts on tein interactions; studies of tissue suspensions. 
overall metabolism of microorga- 
nisms and its relation to growth Please send for information giving an respiration; studies of the me- indication of your field of interest 
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The reality break 

What happens when somebody takes a drink.. .or a drug" How is modern 
technology upsetting the ecological balance? Is man beyond natural selection? 
When biology can answer questions like these, a required course can open up a 
whole new world to the non science major. 

CONTEMPORARY BIOLOGY is a new text for non-science majors taking their 
only course in biology. Dr. Mary Clark outlines basic biological facts, and 
applies them to current public health and environmental problems. Students get 
the relevance they want-along with the biology they need to understand it. 

The text is written with remarkable clarity, minimal repetition, and just enough 
depth to hold student interest.., lavishly illustrated on nearly every 
page.. .flexible enough for a course of any length.. .and carefully edited to 

ensure accuracy unmatched by any other text for non-majors. 

CLARK: Contemporary Biology 
By Mary E. Clark, Ph.D, San Diego State College * About 650 pages, 600 illust. * Ready March 

VY. B. SAUNDERS COMPANY so 10/13 1 
I West Washington Square, Philadelphia, Pa. 19105 

E Please send me 2597 Clark-Contemporary Biology-on 30-day approval and bill me. 
El For my personal library 0 For possible adoption 

Title of Course: ______________________________________ 

Present Text: _____________________________________ 

/ Name_________________________________________________________ Address ____________________________________________ 

Zip_______________________________ 

I___________?I 
Circle No. 32 on Reoders' Service Card 
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If he's not one of our corn- But we can. do the job. 
puter salesmen, that's the one And we will. For us it's easy, because our 
thing he probably Won't And We'll bring over all the Logic Products Group makes it 
bring up. modules (including special all themselves, or gets What 

Because he probably can't modules), labs, wire wrap they need from one of our other 
bring anybody over to do service, cabinets, hardware, groups, soit all fits together 
it for you. assembled logic arrays, termi.- when it gets there. 

nals and technicians it takes to 

When you buy a computer 

the hooker in the deal can be 
'Who's going to hook it up?" 

vA 

\  '" " ' 
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We can do it because we've puter work right, right from 81 route de l'Aire, 1211 
had, we've got, and we keep the start, than any other corn- Geneva 26/(022)42 7950 
getting the kind of designers, puter company in the world. in Europe. 
engineers and logic people it We're the Logic Products 
takes to make and market more Group, Digital Equipment ' LJUL!JUUWU 
kinds of computers, and every- Corporation, Maynard, Massa- 
thing it takes to make a corn- chusetts 017541(617) 897-5111 

(Ext: 2785) in the U.S. 
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HS-z5 
110,500 x g 

"mini-preparative ultracentrifuge" 
from MSE 

INCOMPARABLE 
Nothing on the market is like erator selecting a speed that A built-in program for zon- Specifications: HS-25 
the HS-25. Capable of density exceeds the rated maximum al centrifugation, using any of (VWR No. 20635-005) 

gradient separations up to rpm of the rotor. If an exces- three zonal rotors developed * Maximum Speed-25,000 rpm. 

110,500 x g. it can handle sive speed is inadvertently se- from the original d sign of * Maximum RCF-110,500 x g. 
many tasks usually requiring lected-the HS-25 stops auto- Dr. N. G. Anderson, permits * Choice of 11 rotors: 

ultracentrifuges costing more matically. fractionation of relatively  
than twice as much. For maximum user conven- large volumes (up to 1 g of 

A highly efficient ref rigera- ience, polycarbonate tubes material) of particles as small 8 x 50m1-75,400 x g 
tion system (hot/cold cycle) with screw-on aluminum as RNA. 6x250m1-33,400xg 
together with automatic air caps eliminate multi-coin- We'll show you how to 16x15m1-75,400xg 
evacuation of the rotor chain- ponent sealing assemblies- lower the cost of sophisti- GxlOOml-76,900xg 

her provide precise electron- reduce loading and unload- cated separations with the lOxlOOml-26,600xg 
ic temperature control. Accu- ing time by 800/0. unique 110,500 x g HS-25. 3 Swing-out 

rate sample temperature can Call your nearest VWR Scien- 4 x 20m1-89,300 x g 
be maintained down to -10 tific office, or write VWR 4 x 60m1-31,600 x g 

or up to +400C. Scientific, P.O. l3ox 3200, San 6 x 15ml*110,500 x g 

An automatic electro-me- Francisco, California 94119. *Accommodates long, thin 
chanical overspeed protec- tubes ideal for density 
tion system prevents the op- gradient work. 

3 Zonal Rotors- 
(BXlV, BXV, BXXIX). 

*Plus electronic speed and 

temperature control, 
program preselection and a 
unique overspeed 
protection system. 

*Occupies only 26"x31" 

floor area. 
From MSE 

Sold and serviced by Y/JfJ.(Scientific  

Albuquerque * Anchorage * Atlanta * Baltimore * Boston * Buffalo * Columbus * Denver * Detroit * Honolulu * Houston 

Kansas City * Los Angeles * New York City * Phoenix * Portland * Fochester * Salt Lake City * San Francisco * Seattle 

Circle No. 3 on Readers' Service Cord 



The JSM-50A. Compare all one. The JSM-50A is a unique instrument. 
Just as unique, in fact, as you want to make it. We've based the design of the SQA on a 
system of solid state modules. They combine to make a versatile scanning electron micro- 
scope as well as a sensitive microprobe. LiThe 50A offers a continuously variable 0-50kv 
accelerating range. iGGA resolution is routinely guaranteed and featured are interchange- 
able lanthanum hexaboride and tungsten filaments. LiThe x-ray analysis system allows the 
use of three spectrometers. There's complete digital control of spectrometers and full com- 
puter addressing of crystals. Light optics permit tracing of the beam during x-ray analysis. 
LiAccessories include direct stereo viewing and color presentation of x-ray signals. The 
lanthanum hexaboride gun provides a brighter beam for high resolution at low accelerating 
voltages for biological applications, plus a richer x-ray signal at all accelerating voltages. 
Li All go to make the SQA unique. They also make it a number of instruments when you 
require them. Circle No. 28 on Readera' Service Card 

Our JEM-lOOB. The new standard of comparison. No other electron microscope 
offers the sophistication of our 10GB. This high performance instrument routinely demon- 
strates befter than 2A resolution, a 0.1A per minute contamination rate, yet is extremely 

simple to operate. It's highly automated with a prealigned column. LiOptions 
Include full scanning, scanning transmission (STEM) capabilities and two new 

-' electron guns-"cool" beam and field emission. LiThe 10GB and its host of 
options may be seen at our demonstration centers throughout the world. 

There you'll find an instrument that offers the maximum in performance 
and versatility today with tomorrow's capabilities already being perfected. 
Our 10GB -the standard of comparison for today and tomorrow. 
Li Learn more about the 50A and the 10GB from J [OL, 477 Riverside 
Ave., Medford, Mass. 02155. (617) 396-6021. Circle No. 29 on Readers' Service Card 
INSTRUMENTATION: Scanning Electron Microscopes / Electron Microscopes / X-ray Microprobes / NMR Spectrometers I Mass Spectrom- 
eters I ESR Spectrometers / Laser Raman Spectrophotomerers /Gas Chromacographs / Laboratory Computers / X-ray Diffractometers / Amino 
Acid Analyzers / Sequence Analyzers / Electron Beam Apparatus. 
WORLDWIDE: 16, AvenuedeColmar, 92 Rueil-Malmaison(Paris)/Grove Park, Edare Road, Colindale, London N.W.9 /3-3-1 Marunouchi, 
Chiyoda-ku,Tokyo 100/477 Riverside Avenue, Medford,(Boston) Massachusetts 02155/Australia and New Zealand, Austria, Benelux, Brazil, 
Canada, Colombia, Germany, Italy, Scandinavia and Finland, South Africa, Spain and Portugal, Switzerland, Venezuela. 



e ye improved 0 r 4 
Obviously, this extraordinary offer is a result of to dropping the box or to vibration, rough handling or 
changes in our 4x5 film.s. accidental pr ssur 

We've made complex changes. Chemical adjustments So we've introduc d extra.sturdy boxes and put a 
in our black and white films.have improved their  three- ighth -inch lay r of polyurethane foam in each 
ity and sensitornetry. .. to protect the film. While we were at It, we color coded 

And we've made imple changes-such as venting the the new boxes. Now you an tell at aglan e which of the 
color fi.Im packet to let air escape when you pull the five films you're working with. 
packet out of the holder. Th.s cha.rig improved the' We made mechanica 

packet so film'sc saturation and ' 1 changes in the film .olor.' thatall the.film co.mponents sharpness. ' stay in register till exposure 
We've even changed the box We have made improve 

drastically. We found that the merits in the production proc 
film was being blamed for tightened quality 
troubles that were really due *  

'K 
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that now we can guarantee yonr results. 

We are very confident of the quality of our film so con whereprohibited,regulated or taxe&) 
ftdent that here's what we're offerzng " You can call us collect. The t42lkfree phone nurn 

"'hr...is 617..54Th176, and.it's in every box if you 
""p " olaro need.it. T.his direct.line to Polaroid for uchnieal assist 

ance is available to you asoften as you wish regardless. 
rdinstry.gut.tsnite ' 'of'the kind of camera or equipment you own or the type 

 If in your.udgmeiit any.picture 'taken.with.our.of Po1aroid'nstan.t films.are using. 
1 4x5 film is unsatisfactory for any reason whatso. You'll fi.ndthe full details of this program in every 

ever, wew.ill replace up.to 51 oxes-free. - ' box of"'Polaroid 4.x5 film. 
We will give yo g hard.to perfect our films And 

2. ualso free-a.II th technical We've been wo.rkin. 
assistance you need to get exactly the.kind of pica we want to d9 anything.we can to help you perfect youi '.aires you want. Just sen.d the.picui.res with the negatives skills laroid 4x5 loud Films 

and any unused film from the box to Pobiroi4 a Cus 
tomer Service '1).ept., Cainbrdge,.Mass. 
02139 (P.ictu.res submitted for rep.laceinent " ' 

cannot be returned. Ofler does not apply to 
outdated film and is limited to film sold in ... ...... 

the U S. It expires Dec. 1, 1972 and isvoid 

"' 'vK"K"K- K 'K - 

."'<' 

' '. " s. 
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re Nikkor and Nik 
From diatoms to g 

.tructure of a maple leaf, the NIkon.nses, a.choice' of camra backs 

.System of micro/macro photog from 35mm micro/macro to 4x5" 
raphy.records the micros cop.ic.and.attachments to.fill every micro!. 
image with thephotographic excel- macro and gine photography re 
lence Qf the world famous Nikon F quirement. 
camera system With Nikon Systems, you can take" 

Attach our completely- automatic a picture, any picture, from lx to's 
Auto Microflex AFM unit to any mi 2000x. Write for our 10 page color 

.cro'oope. lts'solidstate'analog.catalog 'on Photo/cine' Micro- 

.computer control guarantees per- graphic Equipment. Nikon Inc .', 
fect phoiomlcrographs every time. Instrumen.t Div., Subs. Ehrenreich 
Use the Multiphot, our large photo- Photo-Optical Industries, Inc., 

.graphic stand. It's the ultimate.fo.Garden city, N.Y. 11530. 
micro and.macroscopic photog- lnOanadaAnglophoto, Ic4FI Nikon System of Photomicrograpby 
raphy.' Limited, Ontario) it-a-i and Photomocrogrophy 

.*11.0 Nikon s.ystem: 

.0O.ry.thin. .fr.cm. 9 

.i'Iu.ri**''r.ro.ck... 

 K ' :  

urtesy of Phil Harrm tori 
(ircle N 21 om Readers' Ser 



And that's precisely what we've done. It's 
called the Reeve Angel Products File, and 

it's designed to bring you up-to-date on 
the entire Reeve Angel product line... 
from our standard products for routine 
filtration and analysis, through our 
newest products for high resolution 

electrophoresis and high pressure 

El LI l'd chromatography. 

II Here, in one convenient file, you'll 
EU EU md all of the detailed technical 

nformation you'll need to select 
* T a nd use the Reeve Angel 

3j El products that are right for your 

KOWMBO specific applications. Whether you are interested in 
rruir iltration, chromatography or 

AUiI .. . narcotics RLcvI MEU L 
creening, diagnostic testing 

lead poisoning analysis... 
ou'll find it in the Reeve CUULU or 

ENOUGH Angel Products File. 

TO FILL Below is a brief outline of 

A FILE the products and informa- you will find in this 
FOLDER handy reference: 

-'I'.,I. Reeve Angel Laboratory Filter Papers Reeve Angel Cellogel 
cellulose acetate gel medium for 
electrophoresis and immunodiffusion 
Reeve Angel High Performance Liquid 

iJ reeve Chromatography Columns and Packings angel Pellidon, Pellumina, Pellosil and 
products Pellionex 
file 

Reeve Angel Peristaltic Pump 
Reeve Angel Spin Thimbles 
an entirely new concept in elution 
by centrifugation 
SA-2 lon Exchange Resin Loaded Paper 
designed specifically for narcotics 

- is creening and lead poisoning analysis 
Reeve Angel Glass Fiber Filter Papers 
ideal for air pollution monitoring 

and much, much more. 
ORDER YOUR FREE co OF THE MOST COMPLETE UP-TO-DATE FILE OF INFORMATION ON ALL REEVE ANGEL PRODUCTS 
---------------------------- ----rn--rn--rn------ inm 

Gentlemen: Please send me my free copy of the Reeve Angel Products File. 

Name______________________ 

II Title_________________________________________________ reeve angel ___________________________ 

9 Bridewell Place Organization 

Clifton, N.J. 07014 Address_______________________________________________________________ 

Phone (201) 777-4825 City Stale Zip 

Circle No. 7 on Readers' Service Card 



Read this 
and if it isn't enough reason 

'to use our NCS 

NCS Solubilizer is a solution of quaternary 
ammonium bases in toluene which was 

developed by Amersham/Searle research 
to solubilize biological samples for liquid 

scintillation counting. It's literally as 
easy to use as "ABC." 

A dd sample and NCS to the 
counting vial (usually 4-6 p arts-. NCS possesses the remarkable ability to 

NCS to I part sample). solubilize a variety of biological samples and 

aqueous solutions in toluene cocktails. 
 ring temperature to (but not exceeding) Results of tests on whole tissue, tissue 

500C until the sample is digested. homogenates, blood, plasma, purified protein, 
nucleic acids, and salt solutions show that 

C the use of NCS results in considerably-and 
ool and add scintillator solution. consistently-higher figures of merit 

(counting efficiency times sample weight) 
then than the use of other digestion reagents 

000 or procedures. 

read this .. Thanks to the ever-increasing 

acceptance of NCS and the even 
more sophisticated production 

techniques currently being used, we can 
now offer this exceptional product at a 

significant price reduction. See for yourself: 

NCS 014 Price New Price 
IIIImmmfhg $14.00/bottle, 1-5 bottles 

100 m l ' t5 $13.00/bottle, 6-10 bottles 

bottle: >10 - special quote 
$60/bottle, 1-4 bottle $51.00/bottle, 1-5 bottles 

500 m l $56/bottle, 5-9  $45.50/bottle, 6-10 bottles 
$54/bottle, 10-14 bottles > 10-special quote 

For a bibliography of Nc5, end references to Its uses, write the address below requesting pamphlet #RC. 

our specific activity is service 

jAMERSHAM/sEAmLE CORPORATION 
A.Achwl,.IG D S...i.5c. andIheRad.oche.caBC.I. 

2636 S. Clearbrook Drive/Arlington Heighta, lll,noia 60005 
Telephone 312.593.6300-Telex 28.2452 

Circle No. 14 on Readers' Service Card 



It's the Brush 481. For about $1000 
less than the same components bought 

-- / separately. 
It gives you Brush quality. And Brush in- 

/ / novatIons. For example: pressurized 
// inking system that writes dry and elimin- 

/$ < ates smudging, puddling and priming. And 
Metrisite? non-contact servo-loop feed- 

I/i back device that guarantees 99.5% 
You also get 12 pushbutton chart 

? speeds, from 0.05 to 200mm/second. 40 
/ 'K// Hz full scale frequency response. And the 

built-in preamps provide a measurement 
range of lmV/div to 500 V d-c full scale. With differential, balanced 
and floating inputs and high common mode rejection 

Finally, you get your choice of either a compact portable or rack 
mounted version-and accessories like chart take-up reel 
and Z folder. 

The only thing missing: the problems of separate preamps. 
You'll certainly want more information. So contact Gould Inc., 

Instrument Systems Division, 3631 Perkins Avenue, Cleveland, 
Ohio 44114. Or Rue Van Boeckel 38, Brussels 1140 Belgium. 
BRUSH INSTRUMENTS Circle No. 16 on Readers' Service Card 



Just Published... 

SCIENCE FOR SOCIETY 

A BIBLIOGRAPHY (THiRD) 

This 103-page collection, containing nearly 4,000 references, is a Comprehensive and up-to- 
date reference work on books, journals, articles and other literature concerned with issues of 
science and society. The bibliography is primarily designed for use in physical science and 
social studies courses in high schools and colleges. It is useful to both scientists and laymen 
concerned with this subject. Prepared by Howard T. Bausum. 
The bibliography is priced at $1.00 per copy, or 75 each for ten or more copies. 

A BIBLIOGRAPHY 
ThiRD ROiTiON 
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Now you can More than a thousand labs have already taken a dramatic yet inexpensive first step toward auto- 

install the H  mation by installing the 7670A17671A Automatic Sampler on their HP gas chromatographs. New low- 

Autorriatic Sampler cost adaptor kits now extend the benefits of 
the HP Automatic Sampler to most other popular 
makes of GO's. 

a..the reliable one... There are three good reasons why you should 
consider making this step too. First, the 7670A/ 

on m ost popular 7671A completely automates the injection of as 
many as 36 consecutive samples, letting you 

makes of gas operate your GC completely unattended 
overnight and on weekends, more than 

chroniatographs tripling its output. Second, the Automatic 
Sampler is consistently more precise in 
measuring sample volume and injection 
time than even a very careful skilled 
technician. Finally, the 7670A/7671 A 0ti 

has been proved in scores of labora- 
tories around the world to be an amaz- 
ingly reliable precision instrument, even 
when it is used around the clock. In 
our own laboratories, we have dem- 
onstrated that it is capable of oper- 
ating reliably for 40,000 injection  
cycles-the equivalent of more than 
two years of continuous use-without 
serious malfunction or deterioration in 
precision and with amazingly little wear. 

HP Automatic Samplers cost $3250 and are 
installed directly on most HP GO's. Adaptor 

'K kits for most other popular makes cost $100 to 
$200 depending on GO model. For complete infor- 
mation, call your nearest HP sales office or write 
for literature. Hewlett-Packard, Route 41, Avon- 
dale, Pa. 19311. In Europe: 1217 Meyrin-Geneva, 
Switzerland. 

PAC KARD 

ANALYTIOAL INSTRUMENTS 43204 
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BIOTRAN... the Automated 

Colony Counter with 

-the-spot" verification 
It is now possible to count bacterial colonies Instrument will count colonies as small as 0 2 mm 
plaques and particles at rates up to 500 plates per with spacing as close as 0 5 mm on a variety of 
hour-and to automatically verify the count Just different agar preparations Low contrast colonies 
place the petri dish on the stage press the "read" that are difficult to discern can be reliably counted 
button and the precise number of colonies is in with push button ease even by an untrained 
stantly displayed on a digital read out To verify the operator 
count, a TV monitor marks each counted colony Look into the BioTran you can count on it 
with a white spot, showing that the entire popula 
tion has been accurately counted A high resolution 
vidicon system scans the plate to count a broad Send for Catalog C 111Sf 1072 
range of colonies in petri dishes up to 100 mm in 
diameter. By adjusting a size control the BioTran NEW BRUNSWICK SCIENTlFlC CO., INC. 
distinguishes between bacterial colonies and sinaI 1130 SOMERSET sr NEW BRUNSWICK N J 08903 201.846 4600 

ler particles, ignoring the erroneous matter The With NBS Advanced Technology is a Way of Life 
i Kb. A an Readers' Service Card 
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Worthington's high-purity blood fractions. 
Human blood has several fractions globulin G and Albumin, are offered The blood fractions ate fully char 

of intense interest to immunologists in purities and homogeneities surpass acterized through disc gel electro 
and clinical researchers. Responding ing all other preparations previously phoresis ultra centrifugation and 
to this interest, we turned certain of available. Pictured above are crystal amino acid and immunochemical 
our more sophisticated purification line Fc fragments from pooled human analysis Together they provide the 
techniques to the problem and came gamma globulin researcher with new tools for investi 
up with a selected group of products Such purification is achieved gations in such dynamic fields as 
obtained from human blood. Six of through the use of such advanced tech immunology and blood component 
these -Alpha-l-antitrypsin, Carbonic niques as ion exchange gel permeation therapy 
anhydrase B and C, Gamma globulin and affinity chromatography, II Prices and specifications arc 
G heavy and light chains, and Plas- expertise we have gained lItIJIlI 1 111111111 listed in the current Worthing 
minogen - arc offered commercially through years of preparing 11 III ton Research Products catalog, 
for the first time. Others, Gamma high-purity research enzymes. WbRThiNqToN available on request 
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ACOUSTICAL HO LOG RAPHY>/olume 4 ELECTROCHEMISTRY OF CLEANER 
Edited by G. Wade ENVIRONMENTS 

Approx. 730 pages $29.50 Edited by J. O'M. Bockris 

296 pages $22.50 
ADVANCES IN INFORMATION SYSTEMS SCIENCE * 

Volume 4 ELECTRON PARAMAGNETIC RESONANCE 
Edited by J. T. Tou 

330 pages $19.95 Edited by S. Geshwind 
584 pages $32.50 

ADVANCES IN LINEAR FREE ENERGY 
RELATIONSHIPS * General Motors Symposia Series 
Edited by N. B. chapman and J. Shorter EMISSIONS FROM CONTINUOUS 

480 pages $28.00 COMBUSTION SYSTEMS 
Edited by W. cornelius and W. G. Agnew 

ADVANCES IN NUCLEAR PHYSICS, Volume 5 479 pages $25.00 
Edited by M. Baranger and E. Vogt 

Approx, 484 pages $22.50 ENG I NE EMISSIONS: Pollutant Formation 

and Measurement 
ATOMIC PHYSICS 2 Edited by G. S. Springer and D. J. Patterson 
Edited by P. G. H. Sandars Approx. 363 pages $28.50 
Conference chairman: G. K. VVoodgate 

386 pages $26.00 
EXERCISES IN GROUP THEORY 

BIRCH REDUCTION OF AROMATIC COMPOUNDS By E. 5. Lyapin, A. Va. Aizenshtat, and M. M. Lesokhin 
By A. A. Akhrem, I. G. Reshetova, and Yu. A. Titov Translated by D. E. Zitarelli 
Translated by B. J. Hazzard 240 pages $18.50 

125 pages $15.00 
HEMOGLOBIN AND RED CELL STRUCTURE 

0 Advances in Behavioral Biology, Volume ' AND FUNCTION 
THE CHEMISTRY OF MOOD, MOTIVATION, Edited by G. J. Brewer 
AND MEMORY Volume 28 in Advances in Experimental Medicine and Biology* 
Edited by J. L. McGaugh 526 pages $25.00 

231 pages $14.50 

DETERMINATION OF AIR QUALITY 0 Environmental Science Research 
Edited by G. Mamantov and W. D. Shuits INDICATORS OF ENVIRONMENTAL QUALITY 

197 pages $13.50 Edited by VV. A. Thomas 
275 pages $18.50 

DRUGS AND FETAL DEVELOPMENT 
Edited by M. A. Klingberg, A. Abramovici, and J. chemke 
Volume 27 in Advances in Experimental Medicine and Bioiogy* 

559 pages $27.50 dicatore of erivlronni8ntal 
Jrreversihllityirr the 

DetermfreaUon of Air Quality 

S 

Electrochemistry of 
Cleaner Environments 

'58 C I i i i Ii 0 i -'0 

CO * '. f iii I i 3 0 

L#i -. Li ' 

I______ -- _______________ 



* Battelle Institute Materials Science colloquia 0 POINT DEFECTS IN SOLIDS 
INTERATOMIC POTENTIALS AND SIMULATION Volume 1: General and ionic crystals 
OF LATTICE DEFECTS Edited by J. H. Crawford, Jr. and L. M. Slifkin 
Edited by P. G. Gehien, J. R. Beeler, Jr., and R. I. Jaffee 556 pages $37.50 

782 pages $40.00 ($32.50 to series subscribers) 

AN INTRODUCTION TO COMPUTER SIMULATION PRACTICAL LIQUID CHROMATOGRAPHY 
IN APPLIED SCIENCE By S. G. Perry, R. Amos, and P. I. Brewer 
Edited by F. F. Abraham and W. A. Tiller 230 pages $18.50 

220 pages $14.50 

REVERSE OSMOSIS MEMBRANE RESEARCH 
IRREVERSIBILITY IN THE MANY-BODY PROBLEM Edited by H. K. Lonsdale and H. E. Podall 
Edited by J. Biel and J. Rae 503 pages $27.50 
Director: L. M. Garrido 

470 pages $29.50 * The IBM Research Symposia Series 

SPARSE MATRICES: And Their Applications 
MAGNETIC PROPERTIES OF RARE EARTH METALS Edited by D. J. Rose and R. A. Willoughby 
Edited by R. J. Elliott 215 pages $11.50 

425 pages $28.00 
SPECTROCHEMICAL ANALYSIS BY 

THE OXIDE HANDBOOK X-RAY FLUORESCENCE 
Edited by G. V. Samsonov ByR.O. Muller Translated by K. Keil Translated by C. N. Turton and T. I. Turton 326 pages $17.50 

522 pages $39.50 

* Polymer Science and Technology, Volume 1 
* Biomembranes, Volume 3 STRUCTURE AND PROPERTIES OF 

PASSIVE PERMEABILITY OF CELL MEMBRANES POLYMER FILMS 
Edited by F. Kreuzer and J. F. G. Slegers Edited by R. W. Lenz and R. S. Stein 

519 pages $25.00 Approx. 344 pages $19.50 

PHYSICAL CHEMISTRY OF ORGANIC THERMAL EXPANSION 
SOLVENT SYSTEMS A volume in Monographs in Low-Temperature Physics 
Edited by A. K. covington and T. Dickinson 

Approx. 576 pages $30.00 By B. Yates 
121 pages $12.50 

PLASMA: The Fourth State of Matter 
By D. A. Frank-Kamenetskii 
Translated by J. Norwood, Jr. 

159 pages $12.50 CA continuation Order Plan is available. 
For further information, please contact the Publishers. 

* This series is eligible for a _____________________________________ SPECIAL CHARTER SUBSCRIBER'S DISCOUNT. 

0111220- o8i6o't0kii   For further information, please contact the Publishers. 

SPARSE MATRIGES AO I APPIl ATiONS 

PLENUM PUBLISHJNG CORPORATION 
Plenum Press * Consultants Bureau * Fl/Plenum Data corporation 

l REVERSE OSMOSIS , 227 WEST 17th STREET, NEW YORK, N. V. 10011 

 MEIMIBRAONE B.ESEARCIi 9 In United Kingdom Plenum Publishing co Ltd., Davis House (4th Floor). 8 Scrubs Lane, Harleaden, NWIO 65E, England 
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Anyone who can read the alphabet 
can put our pure water cartridge system together. 

Our system is made of eleven To handle volumes up to 60 gallons Until you need it. 
different cartridges that simply drop an hour and operate at pressures to If that's as important to you as the 
into holders that fit together to remove 100 psi, quality of water you use, ask for our 
as many as eleven kinds of impurities. So you can put together exactly the complete Pure water Oartridge 

Like organ ics and chlorine, kind of pure water system you want by System Oatalog. 

Metallic cations. pufting together the different cartridges It will tell you more about our easy-to- 
you need. change cartridge systems, and more 

Anions. aboutus. 
Ionized impurities. Because they practically snap Barnstead. 
Dissolved oxygen. together, you can add on extra cartridges The people who know everything you 
colloidal impurities. anytime you want. As well as accessories need to know about pure water. 
And particulate matter down to like purity and flow meters. A Bit BNSTEIID 

microns. 1.2 microns. 0.45 microns. So you don't have to buy a lot of water ' SYBRON CORPORATION 

0.22 microns. equipment you don't really need. 225 Rivermoor Street, Boston, Mass. 02132 
M.. 1  R.adArs' Service Card 
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141414 ? 23 speed, 1O, I V Record r Mainframe $42000 1414 14 If you measure, monitor6 control, reqord6 1 mu.Itiplex, ampltfy, offset or digitize, you needK'' 
? I mV-bOO V Potentiometri Am Module $17500 the new OO System Send for the free bro->. 
 1X Offset Module $10000 
 plIipJon'Electrometer Module $27500.chure. 

14 / 14 14 14 .? Temperature Module,''to'100 C; 32.2000E ,14....$175O0 14 ... 14 1414 

 Limit Oetector Module  $260.00  Heth/$chlumbergerScierititio 
* 4.channel Multiplexer Module ..$175.00 Dept. 3I13 nstruments; 
? 4i/2 digit Digitizer! Indicator Module, BCD output .. $495.o0 Benton Harbor, Michigan 4 



? 0.0100 
tern peratu re 
regulation and 
point-to-point 
uniformity... 
remarkable 
and routine 

In viscosity and specific a specially-designed, cen- bath walls is so rapid ital temperature readout and 
gravity measurements, bio- trally-located housing shown that temperature change a vernier for final precision 
chemistry and kinetic studies, below, through heat loss per unit adjustment to within ?0 oiC. 
physical chemistry experi- volume of fluid, is at a All control switches and pilot 
ments, and other ' exacting minimum, lamps are logically-grouped 
laboratory tasks, precision LIII The thermistor for convenient operation. 
temperature regulation is an As a further step in And because the Thermon- 
unquestioned essential. achieving precision per- itor is connected to the bath 

However, obtaining such - form ance, temperature only through an electrical 
regulation without a great I o sensing of the bath fluid cable, it is never in the way. 
deal of fuss and trouble is I \ is through a thermistor- That's pretty important when 
another story. "Utility' water / 2 sensitive, non-mechan- you need 3600 access to the 
baths are too imprecise. cal device that under- water bath and an unobstruc- 
Homemade bath apparatus oes a change in elec- ted view. 
usually requires valuable time tncaIrestance with Some final touches 
and effort for setups. custom change, To aid in temperature con- 
and special purpose baths can 
be unduly expensive. - - In the total control cir- trol when working in the dif- cuit, the thermistor 

repre- 
ficult near-ambient 

range, 

That's why Sargent-welch In our central tower design, sents one leg of a Wheatstone cooling coil is furnished as 
set out to build a water bath circulation is achieved by a bridge. In operation, any standard equipment. We also 
in which precision tempera- powerful turbine impeller change in electrical resistance include a constant level de- 
ture regulation is routine which takes in bath fluid at and subsequent circuit un- vice. And for safety and full 
performance-something to the bath bottom and expels balance produces a signal visibility, the bath vessel is 
be expected under all normal it through a 3600 array of which0 when amplified, closes Pyrex glass. 
circumstances and to be ob- openings at the top. the heater circuit until elec- .. - and some alternatives 
tamed with minimum effort on The result is a toroidal pat- trical balance is restored Of course, ?o.010C pre- 
the part of the user. tern of circulation in which through heat input. cision regulation is not always 

And that's what we have the entire volume of bath This system is simple, reli- needed0 That's why Sargent- 
achieved with our Thermo- fluid is constantly overturned able, and extremely accurate, Welch offers such a wide 
static Water Bath. As we state at' a rapid rate and without ... and the Thermonitor? range of water baths for 
above, it offers a temperature surface turbulence, The remainder of the cir- ASTM, serological, general 
regulation and point-to-point In addition to being the cuitry and operational controls laboratory, and research work, 
uniformity of ?o.010c-as pattern least restricted by are housed within the Ther- Large or small, precision 
measured by an NB5 Certified bath loading, toroidal circula- monitor-a compact, free- control or not-so-precision 
Beckmann Thermometer. tion offers a number of other standing unit designed to control, general use or special 

That's standard perfor- distinct advantages: purpose, we have a water 
mance-without special ac- Thermal stratification bath to meet your needs. 
cessories-under normal lab- within the bath fluid is For information on our com- 
oratory working conditions. eliminated. plete water bath line, call or 
The central tower --- key to Circulation past the (t (4j\ write your nearest Sargent- 
bath performance heaters is at maximum '' Welch office. 

The basis for this remark- velocity to minimize over- eAnJr-wELa4a,sa' 

able performance is a unique heating of both the bath 
Sargent-Welch innovation in fluid and heaters.  
bath design. We call it the Rapid fluid flow from 
central tower. the heaters to the thermo- ,, SARGENT-WELCH 

instead of placing the stirrer regulator reduces the make temperature selection Scianiificinsirumenia, apparatus, chemicais. 

at the bath edge and the time lag between heat in- and control precise, conve- Sargeni-Weich Sciantitic company 7300 N. under Ave.; Skokie, illinois 60076 

heaters at the bath bottom in put and detection. nient, and simple. 
the usual manner, our engi- Fluid replacement at The Thermonitor offers dial Chicago/Anaheirn/Bkrnhgharn/Cincinnali 

neers have placed them in the liquid surface and the selection of temperature, dig- SpringlieldN.J./TorontoiMonireallvaflCoUver 

Circle No. 20 on Readers' Service Cord 



I 
Fill yourself in on reagents for electrophoresis I 

I I 
I I 

I 
I I 
I I 
I i 
I I 
I I 
I I 
I I 
I I 
I In addition to a large list of basic reagents for acrylamide gel elec- I trophoresis, Eastman Kodak Company offers some with very 
I special properties for special applications. For instance: I 

1 * A cross-linking agent to form solubilizable gel, N,N'- This dye is reported to stain RNA bluish-purple, DNA I DiaIlyitartardiamide (EASTMAN 11444). blue, protein red, and is also useful for staining acid 
By substituting N,N'-diailyltartardiamide mole for poiysaccharides. Because of the versatility of this 
mole in place of methylenebisacrylamide, acrylamide dye by virtue of its differential staining ability, the - I I 
gels are formed which are soluble in 2% periodic reagent has been called "Stains-All." [J. Mo!. Bioi., 
acid. These gels dissolve in 20 to 30 minutes at room 41, 139 (1969).] The dye has also been used for 
temperature, or in about 10 minutes at 37 C. Gels estimating Iipopolysaccharides. [FEBS Letters, 16, prepared with this reagent take longer to set (about 343 (1971).] hour for a 7% gel) than those prepared with * A dye to stain gels for quantitative densitometric methylenebisacrylamide, but otherwise, properties analysis. Fast Green FCF (Cert.) (EASTMAN C8686). 
of the gels are similar. [FEBS Letters, 7, No. 3, 293 Fast Green FCF is reported to stain a number of 

C A fluorescent dye that stains at neutral pH. 8-Anilino- etry after - . U 
(1970).] acidic or basic proteins for quantitation by densitom- I I electrophoretic separation. The stain obeys 
1-Naphthalenesulfonic Acid Magnesium Salt (EAST- Beer's law between 150 and 200 g of protein on 6 
This dye rapidly binds with proteins at neutral pH black, yet shows no evidence of metachromacy,MAN 10990). mm gels and has a sensitivity comparable to amido 
producing a yellow fluorescence. Since acid condi- drawback of amido black. [Anal. Biochem., 35, 359 1 tions are not required for staining and destaining, (1970).] U 
protein denaturation is minimal. This visualization Don't overlook EASTMAN Organic Chemicals for the I I technique is useful for preparative electrophoresis, basics, either . . . an assortment of initiators, stains, where further study or analysis of the purified pro. buffer components, and specially purified monomers. teins is desirable. [Anal. Biocliem., 30, 391 (1969) For a complete list, including prices and package sizes, and Neurospora Newsletter, No. 15, 16 (December use the coupon below to request Kodak Publicatio nNo. * 

1969).] JJ-1 1, Reagents for Acrylamide Gel Electrophoresis.To * 
* A dye for differential staining of DNA and RNA. 1. order these or any EASTMAN Organic Chemical, contact: I I 

Ethyl-2- [3.(1 -ethylnaphtho [1 ,2d I -thiazolin-2-ylid. CURTIN PREISER I ene>2-rnethyipropenyl]-naphtho[ 1 ,2d ] -thiazolium FISHER SARGENT-WELCH 
NORTH-STRONG VWR SCIENTIFIC (EAST) 

I Dept. 412L I 
Eastman Organic Chemicals 

I Eastman Kodak Company I 
I Rochester, N. Y. 14650 

I fl Please send a copy of JJ-il: 
Name I 

I Address . I _____Ni I City 

L State zp 10-65 
m m m - m m - - --------- - m - - 
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OK- 

Computing Power Is One Thing. 
The most striking example of comput- 

ing power, that we know about, is our 
HP-35 Calculator. At 
nine ounces, this shirt- ___ 
pocket powerhouse SWIeSJO. marvelously chal- lenges a computer in 

handling problems 

Ihn from simple arithmetic to complex mathemat- 
ics. And costs $395- 

A m iN uter If we can package that much power in 
a shirt-pocket, imagine what our Series 
9800 Model 10 and 20 can do: 

Model 10. The one for doing repeti- 
tive problems (statistics, quality assur- 
nce, or surveying, to name a few). It 

comes with an LED Display, 50 

_______________________________________ registers and 500 program steps of 
memory. Coming in at under $3,000, 
the Model 10 can both perform a com- 
plete regression analysis, and solve 10 

simultaneous equations. You can add 





For laboratodes weigihing costs 

as well s... ecision 

top-loader fory $395 
Tod  thanever  cost  . 

 purchasIn new . 

Ia boratory ecjuipment. If your lab nQeds 
modern> fficient topioadin botarce, the $  04 .our be.answ.et from every 

.... . standpoint, iHuding price. 
The d torsion 

balano.& with.QQQ. ca.pacity/Oi  ac. 
fly.suited for a. w.ide variety 

ra.y. idea 
stud nt, research an.dindustr.lal ap.plicatidns 

,. it advanced 
 incorporates 

,,  Design-wise, many 
 features: oIl-digital r adout, full-rang optica 

,' '- ale, built-in mechanical taring, readings in 
 les than $3 seconds, no 5 am oscillation, and 

 no weights to handle or diI in. A non-fatiqu 
ng torsion band system elim.mates the need. 

,,. 
for kni eedges. 

,. .., . . At only $395, there is no better balance 
,,   uy than the 1104. Greater accuracy, 

', needed, is available with the Sartorius I 106 
(200 g capacity/00 I 5 g accuracy) at $430 

1 2i?<  To find cut more about these models 
 send for our fre olance catalog. Just 

 write Sartorius Division Brin mann 
 Instruments Cantiague Road, West 

bury New York 11590 

sart4rius 
....,'.'.,.,.. balances 

1$  ti,q4,rs $,rv c. rd 

.9.,.. 

..,...,,. 

99. 

. 9.,.., 
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Adjustable volume dispensing- 
precise and repeatable 

Taking ordinary research apparatus any flask having a 24/40 joint, with plastic tips and syringe needles. 
and making extraordinary improve Second our new Adjustable Volume The dispensers are fully autoclavable 
ments in them is an everyday objec Automatic P/petting Dispenserst and fabricated from inert materials. 
live at Kontes. Here's what we ye These unique dispensers are com- These two new products have been 
done lately. pletely versatile. They're designed designed to make your dispensing 
First, a new Adjustable Volume Tilt for use with disposable glass pipets chores easier and more accurate, 
ing Dispenser.* Set the plunger for and they can be calibrated and used but they're only two of the over 40 
any volume from 5 to 25 ml. Tilt to with the Kontes pipet as supplied, or new items in our biomedical line. 
fill and you get the exact measure with any standard laboratory pipet. They're all described and priced in 
you've set each time you dispense Dispense from right angle or straight 
Material to be dispensed comes in positions On both 0-to-i and 0-to-lO our new Catalog BMP-10. Contact 
contact only with Teflon? and boro ml models, excellent accuracy and your Kontes man or write direct for 
silicate glass. The Teflon nozzle tip repeatability is assured by the dis- your copy. 
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tional Academy of Sciences, with which ' p. 588) - These are two areas of con- 

Wade disagrees? Why does he mention cern that are critical to the protection 

free the packaging industry? Is it because of large human populations from syn- 
* food and chemical companies buy their thetic chemical carcinogens. 

I.. packages from packaging companies? Lam unaware of any professional 
Or does Wade simply object to com- oncologists or scientists competent in 

bniC ii .. ..  A careful examination of any these areas, apart from those who have 

Wade's outraged comments dem- clear economic or other constraints, 

onstrates that they contain much out- who would not strongly endorse both 
rage but little substance. the facts and arguments so cogently 

ROBERT B. MACHOL presented in these two reports. 
Graduate School of Management, SAMUEL S. EPSTEIN 

Northwestern University, School of Medicine, 
Chicago, Illinois 60611 Case Western Reserve University, 

Cleveland, Ohio 44106 

Nicholas Wade's fascinating report 
on DES contains a common statistical The reports by Nicholas Wade deal- 
blunder that should be corrected. Wade ing with the attempts of the regulatory 
writes, "Since some 30 million cattle agencies to cope with the Delaney 
are slaughtered each year, 1023 is not Amendment are important and timely. 

'94/ Ut too healthy a sample from which to Granted that there may be a threshold 
7 ,  / draw statistically valid conclusions." dose of a carcinogen for an animal, but 

This sentence is puzzling in two no one knows how to determine it. This 

small ways: lack of distinction between is why the Delaney Amendment should 
a sample and its size, and a suggested be retained. The use of very large num- 
difference between "valid" and "sta- hers of laboratory animals, as has been 

.4, 
tistically valid." Its big problem is the proposed, will not solve the problem. 
assertion that sample size should de- Even if the carcinogens selected are 
pond upon population size. Unless appropriate, the results of testing one 

sample size gets to be a sizable fraction or several of them in rats or mice, 
of population size, the accuracy of which consume and react for 2 years 

ISCO's miniature fraction collector inference from the sample hardly de- or so, cannot with surety be extrap- 
frees up to 2 or 3 square feet on your pends at all upon population size. A olated to man, who can consume and 

lab bench. Newest of the Golden Re- thousand-odd cattle provide for any react for 50, 60, or 70 years. Indeed, 

triever series, the Model 1200 Pup holds earthly purpose exactly the same infor- man's exposure can start in the womb, 

95 test tubes in removable, self-standing mation when the population is 30 mil- with the disastrous consequences to 
racks of 5 each, yet measures only 9" lion as when it is 3 million or 60 some individuals demonstrated by the 

by 11 1/4about the same as this maga- million. What is important is how the case of DES, as Wade points out. 

zine. sample is drawn from the population, The lack of knowledge of the cumu- 
Fractions are cut with an electronic and there Wade appears to be silent. lative effects of known carcinogens, let 

digital programmer, counting time inter- WILLIAM KRusKAi alone of the effect of other compounds 
vals from .1 to 99 minutes or 1 to 990 

discharges or drops falling past Department of Statistics, University and combinations of compounds about siphon of Chicago, Chicago, Illinois 60637 which we know little or nothing, is 
a built-in photocell. The entire shifting serious. Businessmen and industrial 

mechanism lifts off and can be sub- I could find no substantiation for the managers are wise in the ways of com- 

merged for cleaning; the electronics re- headline of Nicholas Wade's report merce, but they know little of toxicol- 

main in the base under a protective "FDA invents more tales about DES" ogy, and no more of the even narrower 

shield. A threaded receptacle is provided 
for an optional 24" stainless steel mast (11 Aug., p. 503). The report, except field of carcinogenesis. To entrust to 

for the end of the first paragraph, the them the decision of whether a new 
to hold columns or other accessories, third from the last paragraph, and the food additive presents a carcinogenic 

If bench space is at a premium in your final paragraph, appears to be a straight- hazard would be folly. 
lab, use the premium fraction collector,: 
the Golden Retriever Pup. Only $495.00. forward account of the matter. How- No one questions the use of a life- 

For more detailed information on all ever, the tone of the report was one saving drug in an emergency situation, 
ISCO fraction collectors, UV absorbance of having prejudged the FDA as guilty. even though it might be carcinogenic. 
monitors, pumps, and additional instru- Is it expecting too much to look for However, widespread use of a chemical 

ments for liquid chromatography and objectivity in news reporting and head- additive of unproven safety should be 

other biochemical research techniques, line writing in Science? discouraged. It is imperative, therefore, 

write for our free general catalog. WARREN A. MCMULLEN that the Delaney Amendment be sus- 
Department of Chemistry, Greenville tamed, subject to intelligent interpreta- 

College, Greenville. Illinois 62246 tion by the FDA, to minimize the pos- 
sibility that large populations could be 

I would like to express my warm ap- exposed to carcinogenic chemicals. 

 s c o preciation and congratulations to Sci- WILLIAM LLJINSKY 
ence for the scholarly, well-balanced, Biology Division, 

BOX 5347 LINCOLN, NEBRASKA 68505 and most timely reports on DES and Oak Ridge National Laboratory. 
PHONE (402) 434-0231 TELEX 48-6453 on the Delaney Amendment (18 Aug., Oak Ridge, Tennessee 37830 
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13 October 1972, Volume 178, Number 4057 SCII  
AMERICAN ASSOCIATION FOR The Quest for Environmental Indices 

THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the Our indicators of gross national product, cost of living, and unemploy- 
presentation and discussion of important i sues ment are based on somewhat arbitrary definitions that can produce 
related to the advancement of science, includin 
the presentation of minority or conflicting point quite misleading results if their assumptions and limitations are not 
of view, rather than hy publishina onty material . fully recognized. And yet these measures of the economy are critical 
on which a consensus has been reached. Accord 
ingly, all articies published in Science-including factors in both formulating and evaluating economic policy. Despite 
editorinis, news and comment, and book reviews their shortcomings, they are adequate for their purpose, and their use 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by has improved 'both policy formulation and the level of political dialogue. 
the AAAS or the institutions with which the authors Is it possible to provide a similar set of indices for environmental 
are affiliated. 

quality? The Council on Environmental Quality and other organizations 
Editorial hoard concerned with the environment have been grappling with this ques- 

1972 tion. I am convinced that we not only can develop such indices, but 
ALFRED BROWN FRANK PRESS 
JAMES F. cROW FRANK W. PUINAM that we must if the level of environmental policy and planning is to be 
THOMAS KUHN WALTER 0. ROBERTS improved. 
ELLno1-r W. MONTROLL 

1973 A limited num'ber of environmental indices, obtained by aggregating 
H. S. GUTOWSKY GARDNER LINOZEY and summarizing available data, could 'be used to illustrate major 
ARTHUR D. HASLER RAYMOND H. THOMPSON trends and highlight the existence of significant environmental condi- 
RUDOLF KOMPENER EDWARD 0. WILSoN - tions. These indices could provide measures of the success of federal, 
DANIEL F. KOSHLAND, JR. 

state, local, and private programs in coping with environmental prob- 
Editorial Staff lems that must be solved. 

Editor 
PHILIP H. ABELSON Many obstacles lie in the path of developing environmental indices. 

Publisher Business Manager For some aspects of the environment there are conceptual questions 
WILLIAM BEvAN HANS NUSSBAUM that must 'be answered. For example, we know that land use is a basic 

Manoing Editor: ROIIERT V. ORMES 
Assistant Editors: ELLEN . MURPHY, JOHN E. component of environmental quality, but at this point it is not clear 

RINOLE what aspects of land use we should -be measuring. 
Assistant to the Editor: NANCY TEIMOURIAN Good indices depend upon good data, 'but the environmental data 
Jstews and comment: JOHN WALSH, DERORAII SnAP- 

LEY, ROBERT GILLETTE, NICHOLAS WADE, CONSTANCE now being collected are deficient in many respects. Inadequate sampling 
HO DEN, BARBARA J. CULLITON, SCHERRAINE MACIC is probably the most pervasive problem. Much of -our air pollution 

Research News: ALLEN L. HAMMOND, WILLIAM data, for example, is -based on results from only one monitoring sta- 
D. METZ, THOMAS H. MAUGH II, JEAN L. MARX 

Book Re tews: SYLvIA ER -RHART, KATHERINE Lnv- tion in each community. It makes a 'big difference whether that single 
INOSTON, KATHRYN MOUTON station is located next to a power plant or on the outer fringes of the 

Cover Editor: GRAYcE FINDER suburbs. Similarly, water pollution readings are only rarely adjusted to 
Editorial Assistants: MARGARET ALLEN, ISAaELLA take into account the location of the stations collecting the data. An- 

BOULDIN, BLAIR BURNS, ELEANORE BUTZ, ANNETITE 
DIAMANTE, MARY DORFMAN, JUDITH GIVELEER, other major problem is the excessive length of time between collections 
CORRINR HARRIS, OLIVER HEATWOLE, CHROSTINE of data. Unsatisfactory systems for data storage -and dissemination are 
KARLIK, MARSHALL KATHAN, MAROARET LLOYD, DANIEL 
RARoYSKY, JEAN RocKwooo, PATRICIA ROWE, LEAR often notable deficiencies. 
RYAN, JOHN 5CHAUER, Lots SCHMITT, YA Li SWIDART, Finally, in many cases the scientific knowledge necessary to properly 
ALICE TH ILE 

Guide to Scientific Instruments: RICHARD SOMMER weight the components of an index is lacking. How important is dis- 
Membership Recruitment: L ONARD WRAY; Subscrip- solved oxygen compared to turbidity in estimating the quality of our 

tions: Bitri - SEEMUND; Addressing: THOMAS BAZAN nation's water? How much park space does a typical urban dweller 

Advertising Staff need or want? Until sound standards are set for the major aspects of 
Director Production Manager the environment, a number of somewhat arbitrary assumptions will 
EARL J. SCHERADO PATTY WELLS have to be made in the computation of indices. 

Advertising Sales Manager: RICHARD L. CHARLES - Although there are formidable obstacles to -the development of en- 
Saies: NEW YORK, N.Y. 10036: Herbert L. Burkiund, voronmental indices, real progress has been made in this direction. There 
ii W. 42 St. (212-PE-6-i858); SCOTCH PLAINS, N.J 
07076: C. Richard CaIlis, 12 Unami Lane (201-889- has been a marked increase in interest in the subject among federal, 
4873); CHICAGo, ILL. 60611: John P. Cahill, Room state, and local agencies and also within -the academic community. The 
2107, 919 N. Michigan Ave. (3t2-DE-7-4973); BEv- 
ERLY HILLS, CALnF. 90211: Winn Nance, lii N. La dialogue concerning environmental problems has increasingly -been based 
Cienega Blvd. (213-657-2772) on empirical evidence instead of on intuitive assumptions or political 

EDITORIAL CORRESPONDENCE: 1515 Massa- interests. 
chusetts Ave., NW, Washington, D.C. 20005. Phones: Policy-making neither can nor should become totally "scientific." 
(Area code 202) Central Office: 467-4350; Book Re- Vital decisions will always depend ultimately on the values we hold 
views: 467-4367; Business Office: 467-4411; Circuis- 
lion: 467-4417; Guide to Scientific instruments: 467- and on the way we express these values through the political system. 
4480; News and Comment: 467-4430; Reprints and 
Permissions: 467-4483; Research News: 467-4321 But we must also strive to make maximum use of the scientific evidence 
Reviewing: 467-4440. Cable: Advancesci, Washington. available to us, and the development of environmental indices is one 
Copies of "Instructions for Contributors' can he 
ohtained from the editorial office. See also page xv, important way of doing this.-RUssELL B. TRAIN, Chairman, Council 
Science, 29 September 1972 ADVERTISING COR on Environmental Quality, 722 Jackson Place, NW, Washington, D.C. 
RESPONDENCE: Room 1740, ii W, 42 St., New 
York, N.Y. 10036. Phone: 212-PE-6-i858. 20006 

13 October 1972, Volume 178, Number 4057 SCII  
AMERICAN ASSOCIATION FOR The Quest for Environmental Indices 

THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the Our indicators of gross national product, cost of living, and unemploy- 
presentation and discussion of important i sues ment are based on somewhat arbitrary definitions that can produce 
related to the advancement of science, includin 
the presentation of minority or conflicting point quite misleading results if their assumptions and limitations are not 
of view, rather than hy publishina onty material . fully recognized. And yet these measures of the economy are critical 
on which a consensus has been reached. Accord 
ingly, all articies published in Science-including factors in both formulating and evaluating economic policy. Despite 
editorinis, news and comment, and book reviews their shortcomings, they are adequate for their purpose, and their use 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by has improved 'both policy formulation and the level of political dialogue. 
the AAAS or the institutions with which the authors Is it possible to provide a similar set of indices for environmental 
are affiliated. 

quality? The Council on Environmental Quality and other organizations 
Editorial hoard concerned with the environment have been grappling with this ques- 

1972 tion. I am convinced that we not only can develop such indices, but 
ALFRED BROWN FRANK PRESS 
JAMES F. cROW FRANK W. PUINAM that we must if the level of environmental policy and planning is to be 
THOMAS KUHN WALTER 0. ROBERTS improved. 
ELLno1-r W. MONTROLL 

1973 A limited num'ber of environmental indices, obtained by aggregating 
H. S. GUTOWSKY GARDNER LINOZEY and summarizing available data, could 'be used to illustrate major 
ARTHUR D. HASLER RAYMOND H. THOMPSON trends and highlight the existence of significant environmental condi- 
RUDOLF KOMPENER EDWARD 0. WILSoN - tions. These indices could provide measures of the success of federal, 
DANIEL F. KOSHLAND, JR. 

state, local, and private programs in coping with environmental prob- 
Editorial Staff lems that must be solved. 

Editor 
PHILIP H. ABELSON Many obstacles lie in the path of developing environmental indices. 

Publisher Business Manager For some aspects of the environment there are conceptual questions 
WILLIAM BEvAN HANS NUSSBAUM that must 'be answered. For example, we know that land use is a basic 

Manoing Editor: ROIIERT V. ORMES 
Assistant Editors: ELLEN . MURPHY, JOHN E. component of environmental quality, but at this point it is not clear 

RINOLE what aspects of land use we should -be measuring. 
Assistant to the Editor: NANCY TEIMOURIAN Good indices depend upon good data, 'but the environmental data 
Jstews and comment: JOHN WALSH, DERORAII SnAP- 

LEY, ROBERT GILLETTE, NICHOLAS WADE, CONSTANCE now being collected are deficient in many respects. Inadequate sampling 
HO DEN, BARBARA J. CULLITON, SCHERRAINE MACIC is probably the most pervasive problem. Much of -our air pollution 

Research News: ALLEN L. HAMMOND, WILLIAM data, for example, is -based on results from only one monitoring sta- 
D. METZ, THOMAS H. MAUGH II, JEAN L. MARX 

Book Re tews: SYLvIA ER -RHART, KATHERINE Lnv- tion in each community. It makes a 'big difference whether that single 
INOSTON, KATHRYN MOUTON station is located next to a power plant or on the outer fringes of the 

Cover Editor: GRAYcE FINDER suburbs. Similarly, water pollution readings are only rarely adjusted to 
Editorial Assistants: MARGARET ALLEN, ISAaELLA take into account the location of the stations collecting the data. An- 

BOULDIN, BLAIR BURNS, ELEANORE BUTZ, ANNETITE 
DIAMANTE, MARY DORFMAN, JUDITH GIVELEER, other major problem is the excessive length of time between collections 
CORRINR HARRIS, OLIVER HEATWOLE, CHROSTINE of data. Unsatisfactory systems for data storage -and dissemination are 
KARLIK, MARSHALL KATHAN, MAROARET LLOYD, DANIEL 
RARoYSKY, JEAN RocKwooo, PATRICIA ROWE, LEAR often notable deficiencies. 
RYAN, JOHN 5CHAUER, Lots SCHMITT, YA Li SWIDART, Finally, in many cases the scientific knowledge necessary to properly 
ALICE TH ILE 

Guide to Scientific Instruments: RICHARD SOMMER weight the components of an index is lacking. How important is dis- 
Membership Recruitment: L ONARD WRAY; Subscrip- solved oxygen compared to turbidity in estimating the quality of our 

tions: Bitri - SEEMUND; Addressing: THOMAS BAZAN nation's water? How much park space does a typical urban dweller 

Advertising Staff need or want? Until sound standards are set for the major aspects of 
Director Production Manager the environment, a number of somewhat arbitrary assumptions will 
EARL J. SCHERADO PATTY WELLS have to be made in the computation of indices. 

Advertising Sales Manager: RICHARD L. CHARLES - Although there are formidable obstacles to -the development of en- 
Saies: NEW YORK, N.Y. 10036: Herbert L. Burkiund, voronmental indices, real progress has been made in this direction. There 
ii W. 42 St. (212-PE-6-i858); SCOTCH PLAINS, N.J 
07076: C. Richard CaIlis, 12 Unami Lane (201-889- has been a marked increase in interest in the subject among federal, 
4873); CHICAGo, ILL. 60611: John P. Cahill, Room state, and local agencies and also within -the academic community. The 
2107, 919 N. Michigan Ave. (3t2-DE-7-4973); BEv- 
ERLY HILLS, CALnF. 90211: Winn Nance, lii N. La dialogue concerning environmental problems has increasingly -been based 
Cienega Blvd. (213-657-2772) on empirical evidence instead of on intuitive assumptions or political 

EDITORIAL CORRESPONDENCE: 1515 Massa- interests. 
chusetts Ave., NW, Washington, D.C. 20005. Phones: Policy-making neither can nor should become totally "scientific." 
(Area code 202) Central Office: 467-4350; Book Re- Vital decisions will always depend ultimately on the values we hold 
views: 467-4367; Business Office: 467-4411; Circuis- 
lion: 467-4417; Guide to Scientific instruments: 467- and on the way we express these values through the political system. 
4480; News and Comment: 467-4430; Reprints and 
Permissions: 467-4483; Research News: 467-4321 But we must also strive to make maximum use of the scientific evidence 
Reviewing: 467-4440. Cable: Advancesci, Washington. available to us, and the development of environmental indices is one 
Copies of "Instructions for Contributors' can he 
ohtained from the editorial office. See also page xv, important way of doing this.-RUssELL B. TRAIN, Chairman, Council 
Science, 29 September 1972 ADVERTISING COR on Environmental Quality, 722 Jackson Place, NW, Washington, D.C. 
RESPONDENCE: Room 1740, ii W, 42 St., New 
York, N.Y. 10036. Phone: 212-PE-6-i858. 20006 



'99-- 

9999 Iv99k - 'Iv 
-99" 

- \' Iv- -\ ---- 

'-99' 99 --'9 9 >IvIvA  

-9' 

- I' ---- . 

- --99"99Iv9999 

- - -9"' - - 

.9" -.9. 

9'9999$9'> . '. . -9- '. S 

- - k-up on these 
- - * II-II  Ives  "'5-'.'S.".,- 

If you handle ultra-pure or corrosive fluids let us help  ..  ,.. 

give you a hand. We have a eomplete line otsmall valves for 
a large nurnter of applications, in panel mounts table 
mounts or free standing systems. Our miniature valve has 
pa.ding hol of.060" and U.ses luer tapered h trngs. (It s - '' - 

also avatlable with a s$ring-loaded Teflon* plug..) Otr big 
valve is just art inch high at the base Its Teflon body has 
threaded holes to aCcept a variety of fittings. VI If you work '9" ---  -  

with small fluid voIunes and need small, inert valves 
give us a try. Our valves are described in our catalog ..-... 

.let ussendyouacopy. Write to.amilton C 
 . ompany1 

Post Office Box 7500, Rena, Nevada 89502 

L1221IL2sEY;ILLIj21LiKE1 '-...-' .."..'. 

.Cirde eders' S. vice Cd 9':9949t99 .. 

'99S9'9999..99999i99'9Iv99.' 

n'.nieirn tract mark  "'9S "'-\-9/9  



Forthcoming Events 

continuously / November 
1-2. American Assoc. for the Study of 

Liver Disease, Chicago, Ill. (F. Schaffner, 
adjustable digital 100th St., New York 10029) Mount Sinai Hospital, Fifth Ave. and 

U U microliter pipettes - N.Y. Computers and Representation, 
New York Acad. of Sciences, New York, (W. Likely, NYAS, 2 E. 63 St., New 
York 10021) 

1-3. Pittsburgh Diffraction Conf., 30th, 
PlPETM ANT Metallurgy, Univ. of Pittsburgh, Pitts- 

Pittsburgh, Pa. (J. H. Magill, Dept. of 
burgh 15213) 

* excellent reproducibility - 1-4. American Soc. of Cytology, 20th 
annual scientific mtg., New Orleans, La, 
(W. R. Lang, ASC, 7112 Lincoln Dr., 

* precise compensation for Philadelphia, Pa. 19119) 
variation in 1-5. American Soc. of Clinical Hyp- 
fluid viscosity nosis, 15th annual and workshop on Clinical Hypnosis and Hypnotherapy, San 

* Diego, Calif. (F. D. Nowlin, ASCH, 800 
* two-step g ; , , , Washington Ave., SE, Minneapolis, Minn. 

55414) 
pushbutton operation i' 2-3. Symposium on Opportunistic Pa- 

thogens, Philadelphia, Pa. (Miss M. R. 
* disposable 7/ Model capacity Price Carmosin, Hahnemann Medical College / P 20 0- 20 ,J $98.00 and Hospital of Philadelphia, 230 N, 

pipette tips P 200 0- 200 1d $98.00 Broad St., Philadelphia 19102) 
eliminate / P 1000 0 1000 td $98.00 2-4. Indiana Acad. of Science, Notre 

All models supplied with 100 disposable tips. Dame (I. D. Webster, Hanover College, 
contamination Hanover, Ind. 47243) 

2-4. Gerontological Soc., Cleveland, 
Ohio. (E. Kaskowitz, GS, Suite 520, 1 
Dupont Circle, NW, Washington, D.C. 
20036) 

2-4. Trichinellosis (Trichinosis), 3rd 
Circle No. 83 on Reader's Serylce Card intern. conf., Miami, Fla. (W. C. Camp- 

bell, Merck institute, Rahway, N.J., 
or Z. Kozar, Norwida 29, Wroclaw, 
Poland) 

2-5. Association of Clinical Scientists, 
Next to your knives, - Chicago, Ill. (F. W. Sunderman, Jr., 

Drawer B, Newington, Conn. 06111) this is the sharpest 2-6. Research in Medical Education, 
Assoc. of American Medical Colleges, 

- Miami Beach, Fla. (J. B. Erdmann, 
instrument you can buy -#, -" AAMIC, Suite 200, 1 Dupont Circle, NW, 

Washington, D.C. 20036) Only Shandon-Elliott Microtome 4. Methods of Learning Environmental 
Sharpeners provide these exclusive Sciences, Illinois Earth Science Assoc., 
features: producing and reproduc- L1-L Chicago, Ill. (M. Qutub, Dept. of Earth 
ing the correct bevel angle via a fine Science, Northeastern Illinois Univ., Bryn 

level - Mawr at St. Louis Ave., Chicago 60625) 
adjustment lever precisely controlling glass plate 5-9. American Pharmaceutical Assoc. 
automatic changeover device to sharpen both knife bevels and Acad. of Pharmaceutical Sciences, 
equally . . . blade pressure control-infinitely variable-per- 13th annual, Chi-cago, Ill. (Miss K. Sul- 

of cycle . . . auto- livan, APA, 2215 Constitution Ave., NW, 
mitting craftsmanlike pressure near end Washington, D.C. 20037) 
matic timer sets up to 30 minutes to avoid oversharpening 5-10. Latin American Assoc. for Stud- 
* . . holders to fit all blades... easy to operate... transparent ies on Human Reproduction, Buenos Aires, Argentina. (R. P. Bertola, Rafaela 
cover for safety... lapping bars for automatic reconditioning 5178, Buenos Aires) 
of the plate. For more details, contact Shandon Southern 5-12. International College of Surgeons, 

Instruments, lnc., 515 Broad Street, Sewickley, Pa. 15143. 5th Western Hemisphere congr., Paradise 
Island, Nassau, Bahamas. (Office of the 

___________________________________________________________________________ President, ICS, 1516 N. Lake Shore Dr., 
Chicago, 111. 60610) 

_______________________________________-' 6. Diffusion in Chemical Processes, 
Canadian Soc. for Chemical Engineering, 
Toronto, Ont. (R, Hummel, Dept. of 
Chemical Engineering, Univ. of Toronto, 
Toronto) 

6-7. Cholelithiasis-From Theory to 
Therapy, Acad. of Pharmaceutical Sci- 
ences, American Pharmaceutical Assoc., 

PITTSBURGH * LONDON * FRANKFURT llthnatl.,Chicago,I1l.[D.Mufson(F70), 
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Smith Kline & French Labs., 1500 Spring 
Garden St., Philadelphia, Pa. 19101] T he 

6-8. Effect of Maternal Nutrition on the 
Development of the Offspring, High Wy- N ew 
combe, Bucks, England. (B. F. Chow, 
School of Hygiene and Public Health, 
Johns Hopkins Univ., 615 N. Wolfe  Harvard 
Baltimore, Md. 21205) BiographTM 6-9. American Soc. of Cytology, 21st annual scientific mtg., Salt Lake City, 
Utah. (W. R. Lang, ASC, 7112 Lincoln 

6-10. Symposium on irradiation Facili- R ecording 

Dr., Philadelphia, Pa. 19119) 

ties for Research Reactors, lntern. Atomic System . Energy Agency, Tehran, Iran. (J. H. Kane, 
Office of Information Services, U.S. Atomic 
Energy Commission, Washington, D.C for psychology 
20545) physiology, 

6-10. American Public Health Assoc., and all the life sciences. 
Atlantic City, N.J. (T. R. Hood, APHA, 
1740 Broadway, New York 10019) 

6-10. American Society of Tropical One of the most versatile recording systems 
Medicine and Hygiene, Miami Beach, Fla. 
(G. R. Healy, P.O. Box 15208, Emory you can buy, certainly the most economical 
Univ. Branch, Atlanta, Ga. 30333) can own. 

6-li. American Soc. of Parasitologists, you 
Miami, Fla. (D. V. Moore, Dept. of Mi- 
crobiology, Univ. of Texas Southwestern 

Medical School, Dallas 75235) 
8-10. Institute of Nianagement Sciences, 

Atlantic City, N.J. (Mrs. M. R. DeMelim, 
IMS, 146 Westminster St., Providence, RI. 
t)2903) 

8-10. Operations Research Soc. of  ..-  g-s---  44k- Iv-Iv4- Iv. 

America, Atlantic City, N.J. (R. M. 
Oliver, Operations Research Center, Univ. 
of California, Berkeley 94720) 

8-10. Society of Plastics Engineers, 3rd 
natl., Pittsburgh, Pa. (J. H. Hyden, 656 
W. Putnam Ave., Greenwich, Conn. 
96830) 

8-11. Pulmonary Reactions to Organic 
Materials, intern. conf., New York Acad - 

of Sciences, New York, N.Y. (W. Likely, ------  -- .4--9' 

NYAS, 2 B. 63 St., New York 10021) .  '.- 

8-11. Sugars in Nutrition, intern. conf.,  '<' IvIv9'99--99-9i9'-' 

N utrition Foundation, Inc., Nashville,, 
Tenn. (R. M. Stalvey, NFl, 99 Park Ave., 
New. York 10016) 

8-12. Medical Soc. of the United States 
and Mexico, 20th, Guadalajara, Mexico. 
(V. E. Bryant, 333 W. Thomas Rd., Phoe- 
nix, Ariz. 85013) 

9-10. Statistical Aspects of Air Quality 
Data, Triangle Universities Consortium on 

Air Pollution, Chapel Hill, NC. (L. D. I H Kornrcich, Dept. of Environmental Sci- Send for full details. ences and Engineering, Univ. of North Gentlemen: I want to learn more about the new Harvard Biograph. Carolina, Chapel Hill 27514) Research  Please send a no-obligation quote on a new Harvard Biograph I 

Assoc., New Orleans, La. (W. M. Ma- recording systemwith 1,2,3or4 (circleone) recording channels 
thews, Dept. of Educational Administ, a- plus couplers and accessories for measuring: 
tion, School of Education, Univ. of Mis- LI Blood Pressure (direct); LI Blood Pressure (indirect); L Pulse; 
sissippi, University 38677) Ii ECG; El Heart Rate; LI Respiration; LI EEG; LI GSR; LI Eye Blink; 

I ____ I 9-12. Society for Psychophysiological El Isotonic Muscle Contraction; El Isometric Muscle Contraction; Research, Boston, Mass. (B. M. Shma- LI Electromyography; LI Other_________________________________ vonian, Dept. of Behavioral Science, 
I 

______ Temple Univ. Medical School, do Eastern Name Tel. No.__________ Pennsylvania Psychiatric Inst., Henry Ave., ___________________________________________________________ 
Philadelphia, Pa. 19129) Departmeni 

10-12. Precambrian Iron Deposits, Soc. 

of Economic Geologists, Minneapolis. Institution____________________________________________________________________ Minn. (SEC. P.O. Box 1549, Knoxvllle. Address______________________________________________________ 
Tenn. 37901) U U 

11-14. American Medical Women's City State Zip 
Assoc., Columbus, Ohio. (Mrs. G. F. Con- 
roy, AMWA, 1740 Broadway, New York 
10019) 1 Harvard Apparatus company. Inc. I ITI.ARL'VAIR.D 

12-15. Academy of Psychosomatic Med- m p.o. uDx24-45,Mills,Massachusettso2oM 
icine, San Diego, Calif. (A. J. Krakowski, Telephone 617-376-2987 
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APM, 202A Cornelia St., Plattsburgh. Post Office Box 1719, Boulder, Cob. 16-17. Society of Naval Architects and 
N.Y. 12901) 80302) Marine Engineers, 80th, New York, N.Y. 

12-16. American Soc. of Mechanical 13-15. Paleontological Soc., Minneapo- (SNAME, 74 Trinity P1., New York 
EngIneers, New York, N.Y. (United En- lis, Minn. (W. 0. Addicott, U.S. Geologi- 10006) 
gineering Center, 345 E. 47 St., New cal Survey, 345 Middlefield Rd., Menlo 16-17. Wash-out Processes in Fresh 
York 10017) Park, Calif. 94025) Water Systems, 5th synTIp. on water re- 

12-16. American Public Health Assoc., 13-16. American Inst. of Aeronautics sources research, Huron, Ohio. (C. E. 
Atlantic City, N.J. (T. R. Hood, APHA. and Astronautics, Anaheim, Calif. (AIAA, Herdendorf, Center for Lake Erie Area 
1015 18th St., NW, Washington, D.C. 1290 Ave. of the Americas, New York Research, College of Biological Sciences, 
20036) 10019) Ohio State Univ., 484 W. 12 Ave., Co- 

12-1-7. International Health Soc. o-f the 13-17. American Nuclear Soc., Wash- lumbus 43210) 
United States, Atlantic City, N.J. (J. P. ington, D.C. (0. J. Do Temple, ANS, 244 16-18. School Science and Mathematics 
Pappas, II-ISUS, 960 E. 3 St., Chattanooga, E. Ogden Ave., Hinsdale, III. 60521) Assoc., Chicago, Ill. (D. R. Winslow, 
Tenn, 37403) 13-17. American Physical So ., Plasma SSMA, P.O. Box 246. Bloomington, md. 

13. American Assoc. of Public Health Physics Div., Monterey, Calif. (W. W. 47401) 
Physicians, Atlantic City, N.J. (B. M. Havens. Jr., 335 E. 45 St., New York 16-20. American Heart Assoc., Dallas, 
Primer, 2401 Bluffview Dr., Austin, Tex. 10017) Tex. (J. M. Hundley, AHA, 44 E. 23 St., 
78704) 13-17. Symposium on Radiation Preser- New York 10010) 

13-14. LAMPF Users Group, 6th, Los vation of Food, Intern. Atomic Energy 17. American Geographical Soc., New 
Alamos, N.M. (L. Agnew. Liaison Officer, Agency and Food and Agriculture Organi- York, N.Y. (B. W. Adkinson, AGS, 
LAMPF Users Group, Post Office Box zation of the United Nations, Bombay, Broadway at 156th St., New York 10032) 
1663, Los Alamos 87544) India. (J. H. Kane, Office of Information 17-18. Oklahoma Acad. of Science, 

13-14. Nutrition and Fetal Develop- Services, U.S. Atomic Energy Commis- Weatherferd. (J. Lovell, Dept. of Biologi- 
snent, NatI, Foundation-March of Dimes, sion, Washington, D.C. 20545) cal Sciences, Southwestern State College, 
New York, N.Y. (M. Winick, Inst. of 14-16. Society of Manufacturing Engi- Weatherford, 73096) 
Human Nutrition, College of Physicians neers, Baltimore, Md. (R. W. Taylor, 17-18. Tennessee Acad. of Science, 
and Surgeons, Columbia Univ., 511 W. SME, 20501 Ford Rd., Dearborn, Mich. Johnson City. (J. D. Caponetti, Dept. of 
166 St., New York 10032) 48128) Botany. Univ. of Tennessee, Knoxville, 

13-15. Collection and Analysis of Astro- 15-16. American College of Preventive 37916) 
physical Data, intern. symp., Charlottes- Medicine, Atlantic City, N.J. (W. Bentley, 18-2 I, American Speech and Hearing 
ville, Va. (W. R. Burns, NatI. Radio 801 Old Lancaster Rd., Bryn Mawr, Pa. Assoc., San Francisco, Calif. (K. 0. John- 
Astronomy Observatory, Edgemont Rd.. 19010) son, ASHA, 9030 Old Georgetown Rd., 
Charlottesville 22901) 15-17. Planets, Stars and Nebulae Wishington. D.C. 20014) 

13-15. Geochelnical Soc., Minneapolis, Studied with Photopolarimetry 23rd cob- 19-22. Pan American Medical Assoc., 
Minn. (F. F. Angino, State Geological loquium, Intern, Astronomical Union, 47th, Miami Beach, Fla. (J. J, FlIer, 745 
Survey, Univ. of Kansas, Lawrence 66044) Tucson, Ariz. (T. Gehrels, Lunar and Fifth Ave., New York 10022) 

13-15. Geologcal Soc. of America, Planetary Lab.. Univ. of Arizona, Tucson - 19-25. International Inst. on Drug De- 
Minneapolis, Minn. (F. B. Eckel, GSA, 85721) pendence, 3rd, Manila, Philippine Islands. 
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"Very often research is slowed down and production 
is hampered because of lack of appreciation for the 
behavior of water. Water is probably the most plenti- 
ful material on earth, yet it is also probably the most 
unusual substance." 

Thus begins a paper, "The quality of water-the 
'other' raw material," by Frank C. Quinn. 

Remarking on some of the many uncommon qualI- 
ties of water and their effect on research and pro- 
duction, the paper' covers such topics as total vs. 
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166 St., New York 10032) 48128) Botany. Univ. of Tennessee, Knoxville, 

13-15. Collection and Analysis of Astro- 15-16. American College of Preventive 37916) 
physical Data, intern. symp., Charlottes- Medicine, Atlantic City, N.J. (W. Bentley, 18-2 I, American Speech and Hearing 
ville, Va. (W. R. Burns, NatI. Radio 801 Old Lancaster Rd., Bryn Mawr, Pa. Assoc., San Francisco, Calif. (K. 0. John- 
Astronomy Observatory, Edgemont Rd.. 19010) son, ASHA, 9030 Old Georgetown Rd., 
Charlottesville 22901) 15-17. Planets, Stars and Nebulae Wishington. D.C. 20014) 

13-15. Geochelnical Soc., Minneapolis, Studied with Photopolarimetry 23rd cob- 19-22. Pan American Medical Assoc., 
Minn. (F. F. Angino, State Geological loquium, Intern, Astronomical Union, 47th, Miami Beach, Fla. (J. J, FlIer, 745 
Survey, Univ. of Kansas, Lawrence 66044) Tucson, Ariz. (T. Gehrels, Lunar and Fifth Ave., New York 10022) 

13-15. Geologcal Soc. of America, Planetary Lab.. Univ. of Arizona, Tucson - 19-25. International Inst. on Drug De- 
Minneapolis, Minn. (F. B. Eckel, GSA, 85721) pendence, 3rd, Manila, Philippine Islands. 

New From Klett Don't Measure "Moisture Content" 

4 Vertical Gel Electrophoresis Cells 

Measure "Water ActIvity" 

"Very often research is slowed down and production 
is hampered because of lack of appreciation for the 
behavior of water. Water is probably the most plenti- 
ful material on earth, yet it is also probably the most 
unusual substance." 

Thus begins a paper, "The quality of water-the 
'other' raw material," by Frank C. Quinn. 
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ties of water and their effect on research and pro- 
duction, the paper' covers such topics as total vs. 

- FEATURES free water effects, equilibrium relative humidity, hu- 
-. Transparent lucite body. midity as a neglected parameter, moisture-humidity 
* Full view of gel columns during preparation. hysteresis, total moisture determinations and physi- 
* Full view of dye front. 
* All safety features. 
* Precision ground channels. cal stability of materials in the presence of moisture. 
* Leveling legs. 
* Rapid, simple and complete removable of gel To receive a copy of this paper, write: 

columns with spatula. 

Kilett Manufacturing Co., Inc. iRMERlCF\N INSTRUMENT COMPPNY 
179 E. 87th Street, New York, N. Y. 10028 VISION OF TRAVENQI. LABORATORIES, INC. 

030 Georgia Avenue. 5ilver Spring, Maryland 20910 
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SZlliTr.. .STEREO ZOOM AND -__________ __________ 

PHOTOMI CROGRAPHY, TOO! DPN 
/3-Diphosphopyridine Nucleotide 

Nicotinamide Adenine Dinucleotide (NAD) 

IN BULK 
- Users of large quantities of DPN are invited to discuss 

SYSTEM their needs with Sigma. As the oldest manufacturer of 
LETS THE the flnest DPN and DPNH in the World, we are in an excellent position to cooperate. Multi-Kilo quantities can 

be shipped immediately from our ample stocks. 

PRICES-Can be negotiated for both auto analyzer 
and research grades in bulk. 

PURITY-We offer several grades to suit your satis- 
WHAT faction. 

GRADE V 
- This is a careful small-batch repurification of our well known 

Grade Ill. Minor impurities are reduced to eliminate the reported A "enzyme lag." 
Ref. 1. Dalziel, K. J. Biol. chem., 283, 1538 (1963) 

2. Winer, A.D., J. Biol. diem., 239, PC 3598 (1964) 

GRADE III 
Our World renowned work-horse grade: probably the most widely 
accepted DPN in the World, for both Research and Clinical stud- 
ies, Recommended where near-maximum precision is essential. 

GRADE AA 
A special grade prepared for applications that do not require 
highest purity. Although not equal to our Grade Ill, this grade 
is guaranteed to be at least as pure as any lower priced DPN Olympus has added a trinocular 5Y5 - presently available for Automatic Analyzer usage. Yet the price in tem to its SZ-flI. Result: our SZ-lTI-Tr, ' bulk quantities of 100 grams and over is considerably lower than 

the first stereo zoom instrument with is possible for our Grade Ill. 
photomicrographic capabilities at a 
down-to-earth price. If you have a substantial need for DPN (NAD) 

Zooms smoothly .. please phone me "Person-to-Person" (Collect, of 
overa5.7to 1 range, course) at any time of the day or night, and from 
with no change in anywhere in the World. I think I can make it worth 
focus or working dis U  your while. 
tanceAnd now it also 
provides the cam- -  -- ->- - Thanks 
era's eye with pre-  ---- Dan Broida 
cisely the same view My phone -(314)- 993-6418 
seen in the stereo eyepieces. - 

High intensity, low voltage \4 St. Louis, Mo. USA lightsources are available for reflected (I am usually available) 
and transmitted light, Normally 
equipped for a magnification range of it's a pleasure doing business with Sigma 
7x to 40x; additional wide-field eye -___________________________________________________ 
pieces and obiectives are easily in- 
serted to provide magnification as low ORDER DIRECT TELEPHONE COLLECT 
as 3.5x or as high as 160x in seven from ANYWHERE in the WORLD 
magnification ranges. Fullycompatible Day, Station to Station, 314/771-5750 
with the Olympus Photomicrographic 
Camera System PM-i 0 or other similar Night, Person to Person, U equipment. Dan Broida, 314/993-6-418 

Photomicrography with a stereo TWX (Tel.type) Day or Nights COLLECT-910-761-0593 
zoom microscope at modest prices.. TELEGRAM: SIGMACHEM, St. Louis, MIssourI 
worth looking into! Write: 

Olympus corporation of America,   h*'AA* The Reeesreh Lehersloslee @9 
Two Nevada Drive, New Hyde Park, ILz INIIA-\CHEMICAL COMPANY 
New York 11040. 

In Canada: W. Carsen Co. Ltd., 31 MAILING ADDRESS: p. o. BOX 14508, ST. LOUIS, MO., 63178. U.S.A. 
Scarsdale Road, Don Mills, Ontario, , . . * to . . . 

Distributed through 
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. SEEING BEYOND MAN'S VlSI Phone 01.736-8523 (Reverse Charges) 

OLYMPUS ______________ 

SIGMA ISRAEL Chem. Co. Ltd., 28 Kaf-Gimel St., Givataim, Israel Telephone: (03) 760654 (Reverse Charges) 
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(Intern. Council on Alcohol and Addic- 
tions, Case Postale 140, 1001 Lausanne, 
Switzerland) 

25-1, Radiological Soc. of North Amer- - 

ica, Chicago, Ill. (H, L, Baker, Jr., 200 - - - - 

First St,, SW, Rochester, Minn. 55901) - - 

26. American College of Nutrition, 13th, - - 

Cincinnati, Ohio, (A. L. Luhby, 1249 - - 

First Ave., New York 10029) 
26-29. American Medical Assoc., Cm- - 

cinnati, Ohio (F. B, Howard, AMA 535 - - - - - - 

N. Dearborn, Chicago, Ill. 60610) 
26-29. Association of Military Surgeons, - - - 

Washington, D.C. (W, Welham, 8502 Con- 
necticut Ave., Chevy Chase, Md. 20015) - 

26-30. American Inst. of Chemical En- - - - 

gineers, 65th annual, New York, N.Y. - - 
KY  - (F. J. Van Antwerpen, AICE, 345 F. 47 - 

St., New York 100-17) 
 26-30. Energy Crises Forum, American - - 

..,.>.. Soc. of Mechanical Engineers, annual 
mtg., New York, N.Y. (M. Jones, ASME, - 

345 F. 47 St., New York 10017) 
26-30. 42nd intern., Exploration, Ener- - - 

gy, Environment, Society of Exploration . - 

Geophysicists, Anaheim, Calif. (C. H. - - 

Morris, U.S. Geological Survey, 7744 - . - 

- Federal Bldg., 300 N. Los Angeles St., - - - stocks I Los Angeles, Calif. 90012) 2 -f - '- - 

26-1. Radiological Society of North 
America, Chicago, Ill. (M. D. Frazer, 713 - - DOWE F. Genesee St., Syracuse, N.Y. 13210) - - 

27-28. Photochemical and Photophysical km exch1neI Processes, Austin, Tex. (A. J. Bard, Dept. 
* ... of Chemistry, Univ. of Texas, Austin 

restus,anio 78712) MEASUREMENTS 
.... ....A* 1 27-30. Entomological Soc. of America, JIG CtIOfl, (W. P. Murdoh, AT THE LOWEST 

-u ----------> of Radioactive Wastes from Fuel Re- - 1144 typeS 27-1. Symposium on the Management _ 
flfI  J'-'---- K-- -' -" processing, European Nuclear Energy uGH i LLYLL 

-' - Agency and Intern, Atomic Energy Agen- 
cy, Paris, France. (J. H. Kane, Office of For D.C. or pulse counting ap- 

bead $IZS. 
Information Services, U.S. Atomic F p lications where only a small K. -. Commission, Washington, D.C. 205 

28-29. National Land Use Policy Conf., number of photons are avail- 
Soil Conservation Soc. of America, Des able, EMI offers the 9789 Photo- 

- Moines, Iowa. (J. R. Johnston, SCSA, multiplier with a 10mm high 
- '- 7515 NE Ankeny Rd., Ankeny, Iowa efficiency bialkali cathode and 

50021) 
28-30. Digital Satellite Communication, - a unique front end geometry. 2nd intern. conf., Paris, France. (Secre- This tube typically operates at 

tariat, Colloque International sur les tdl6- 
- communications num6riques par satellite, 1350 V overall for 4 x 10 gain 

16, rue de Presles, Paris 15) with a corresponding dark cur- 
hr mmediase slapment1 28-1. Acoustical Soc. of America, rent of 1010A at 200C. Total 

Miami Beach, Fla. (Mrs. B. H. Good- 
Needwesayxorei?O4yiha -' friend, ASA, 335 F. 45 St., New York dark counts are typically 50 
BIOIRAD S -AO4tIS' 10017) Magnetism and Magnetic Ma counts/sec. at 200C with a 
 28-1. further reduction to 10 counts/ terials, Denver, Cob. (W. D. Doyle, Dept. 
are also aviila.. - tb9se >- 1 of Physics, Univ. of York, Hishington, sec. at -200C. The 9789 is avail- 

York YO l5-D.D., England) 
I applica reql4xiflg the lugbest able with a quartz (fused silica) 

chemical purity For etati  29-1. Conference on Polymeric Ma- window as the 9789QB or with terials for Unusual Service Conditions, EIOVVEX aud AG% en4 for 01W Moffett Field, Calif. (M. A. Golub, Ames a pyrex window as the 9789B. 
new complete catkg arid Research Center, Nati. Aeronautics and The 9789 is a direct plug in re- 
pnee list Space Administration, 223-6, Moffett Field placement for the well known 

94035) 
29-3. American Anthropological Assoc., 6256/9502. 

Toronto, Ont., Canada. (F. J. Lehm-an, 
- 32nd &GtiWn Ave - - AAA, 1703 New Hampshire Ave., NW, Detailed Specifications are 

- khniQnd,-OaL94Q4 Washington, D.C. 20009) available from: 
29-3. Biotelemetry, intern. symp., Pre- GENCOM DIVISION 

- -  -  toria, South Africa. (Symp. Secretariat, Emitronics Inc. 
F M1Ay- ---'--'-. ---- 5. 57 C.S.I.R., P.O. Box 395, Pretoria) 80 EXPRESS ST., PLAINVIEw, N.Y. 11803 
 NY II$7 j 30-1. South-Wide Symp. on Human TELEPHONE: (516) 433-5900 

-($f6 74-7$j ____________________________ 

- -.  ............... Nematode Intestinal Parasites, Atlanta, - 
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Ga. (I. W. Follette, Malnutrition and 
Parasite Project, 002 Maxcy College, 
Univ. of South Carolina, Columbia 29208) 

30-2. Mechanisms of Drug Action, 6th Here's how Bausch & Lomb can give you 
annual symp., Intra-Science Research truly full image flat fields... priced 
Foundation, Santa Monica, Calif. (S. M. TU to compete with ordinary achromatic 
Pokras, ISRF, P.O. Box 430, Santa  optical system performance. 
Monica 90406) 

30-3. American Psychoanalytic Assoc., IEIUm5EEE Now, you can afford flat, 
New York, N.Y. (Miss H. Fischer, APA, - sharply detailed edge-to-edge 
I F. 57 St., New York 10022) 01 images by specifying 

December ***.*  DynaZoom? or Dynoptic? 
1-2. American College of Chemosur- I IL EItILI Laboratory Microscopes. 

gery, Miami, Fla. (R. S. Moraites, 7721 Typical Bausch & Lomb 
Montgomery Rd., Cincinnati, Ohio 45236) performance that cannot be matched 

2-7. American Acad. of Dermatology, for anywhere near the price level. 
Bal Harbour, FIa. (F. A. J. Kingery, 2250 But, let your own eyes decide. We 
Flanders St., Portland, Ore. 97210) 

3-6. American Soc. of Hematology, can arrange a trial in your lab, 
Hollywood, Fla. (S. Robinson, ASH, 330 with your own specimens. 
Brookline Ave., Boston 02215) Ask for catalog 31-185 and our 

3-7. American Soc. of Hospital Phar- demonstration offer. 
macists, Las Vegas, Nev. (J. A. Oddis, free 
ASHP, 4630 Montgomery Ave., Bethesda, 
Md. 20014) 

4-S. A Comparison of the Continental 
and Marine Quaternary Record, American 
Quaternary Assoc., Miami, Fla. (C. Emi- 
liani, Rosenstiel School of Marine and 
Atmospheric Science, 10 Rickenbacker 
Causeway, Miami 33149) 

4-7. American Geophysical Union, San 
Francisco, Calif. (A. F. Spilhaus, Jr., 
AGU, 1707 L St., NW, Washington, D.C. 
20036) 

4-7. International Pollution Engineering 
Congr., Cleveland, Ohio. (Clapp & Poliak, 
Inc., 245 Park Ave., New York 10-017) 

4-7. Sea-Air Interaction in Polar Re- 
gions, Committee on Polar Research, 
Nati. Acad. of Sciences-Natl. Research 
Council, San Francisco, Calif. (L. DeGoes, 
NAS-NRC, 2101 Constitution Ave., NW, 
Washington, D.C. 20418) 

4-7. Thermal Discharge-Engineering 
and Ecology, Institution of Engineers, 
Australia, Sydney. (Secretary, lEA, 157 
Gloucester St., Sydney, New South Wales 
2000) 

4-8. Electron Spin Resonance and Nu- 
clear Magnetic Resonance Spectroscopy in 
Biology and Medicine, New York Acad. 
of Sciences, New York, N.Y. (W. Likely, 
NYAS, 2 E. 63 St., New York 10021) 

4-8. Free Time and Freedom, Union 
Mondiale Organismes pour Ia Sauvegarde 
de I'Enfance et de l'Adolescence 5th 
intern. conf., Paris, France. (Secr6tariat 
Gdndral, UMOSFA, 28 place Saint- 
Georges, 75, Paris 9) 

4-8. International Symp. on Water Re- 
sources Planning, Ministry of Water Re- 
sources, Government of Mexico, and 
Intern. Assoc. of Hydrological Sciences, 
Mexico City. (G. Cruickshank, Subsecre- 
tario de Planeaci6n, Secretaria de Recursos 
1-lidr6ulicos, Reforma No. 69-1 1 Piso, 
Mexico, OF.) 

5-7. Measurement of Computer Systems, 
American Federation of Information Proc- 
essing Societies, Inc., Anaheim, Calif. (C. 
Enos, AFIPS, 210 Summit Ave., Montvale, 
N.J. 07645) 

6-7. Physical Properties of Solids at BAUSCH & LOMB ' 
High Pressure, Inst. of Physics, Intern. 
Assoc. for the Advancement of High Pres- SCIENTIFIC INSTRUMENT DIVISION 

sure Science and Technology, European 26410 Bausch Street, Rochester, N.Y. 14602 
High Pressue Research Group, and High 
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WHEN YOU ARE HUNTING 
YOUR LAB IS SAFER, THE BEST 
MORE EFFICIENT WITH 

TIME PRODUCTS SET YOUR SiGHTS ON THE BEST 0 Gas chromatography Supplies 0 Thin Layer chromatography 
* Liquid Chromatography OHigh Purity Lipids 

N . 0 Clinical Standards 0 Radiochemicals 

Applied Science Lab0ratones, Inc, 

"''. 

<K - 

Safer because all Time Tape Products ar treated to interrupt 
the flow of bacterIa, they are BAcTERIOsTATIc. Safer because 
Time Tapes and Labels are pressure-sensitive, they eliminate 
a major source of contact infection, hand-to-mouth contact. 
Safer because Time Tapes and Labels provide instant visual 
communication of warnings and proper procedures. - m- Applied Seience 

More Efficient because Time Identification systems organize and  - 

correlate your LAB procedures. 
There is a local Time dealer or repr sentative near you. contact 
us for his nam . We will also sen samples and literature on APPLIED SCIENCE 1973 CATALOG 
our complete line of Time Tapes and Labels. 

________________________________________________ Write for Free Copy 

PROFESSIONAL TAPE COMPANY, INC. Applied Science Laboratories Inc 
DEPARTMENT 12 

- - 144 TOWER DR., BURR RIDGE (HINSDALE), ILL 60521 

______________________________________________________________ Circle No. 97 on Readers' Service Card 
Circle No. 95 a Readers' Service Card 

QUALITY LABORATORY APPARATUS 

modUlAR dRi-bAth 
DIAL YOUR 

- TQIIO0C 
- I. <,........ 

- K:*N--- - -- - - - >1 --A--1. 
MODEL NO. DB-18525 
UNlTPRlCE $140.00 

The Modular Un Bath has been designed for the flexibility and accuracy requlred to perform a variety 
of lab procedures Seven Interchangeable heating 1-lelima the largest assortment of hIghest blocks allow heating and intermixing of different size 

precision glass and quartz cells 
Standard Flow-through Constant temperature test tubes. Positive temperature control to * .10 0, 
Anaerobic Special Designs Wide temperature range . . ambient to 1100 , 
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Pressure Technology A-ssoc., Teddington, 
Fog and. (Meetings Officer, Inst. of Phys- 
ics, 47 Belgrave Sq., London, SWJX 8QX, The 

___ interference microscope 

7-9. American Rheumatisni Assoc., Pitts- 
England) ;or  Nob!, uuuruiu 
burgh, Pa. (Miss L. Bonfiglie, ARA, 1212 The AMPLiVAL 
Ave. of the Americas, New York 10036) ttil /!INNth wnieIennth INTERPHAKO by 

8-10. American Acad. of Psychoanal-   aus JENA-a 
ysis, New York, N.Y. (J. Bamett, AAP, sophisticated interference phase-contrast instrument to contrast and measure 
40 Gramercy Park N., New York 10024) the thickness and/or refractive index of the most minute, most transparent 

9-10. Oklahoma Acad. of Science, Okia- microscopic subjects in your laboratory. The precision unit affords 4 investiga- 
homa City. (I. T. Self, 730 Van Vlcet tive methods in addition to normal bright-field investigation: Shearing, with 
Oval, Univ. of Oklahoma, Norman 73069) differential and total image splitting in interference contrast; Interphako, without 

9-11. Symposium on Rabies, Intern, image splitting by use of axially symmetrical illumination; positive, negative, 
Assoc. of Biological Standardization, Lyon, central dark-field and colored phased contrast; and the interference fringe 
France. (Institut d'Hygi&ne, 1211 Geneva method. 
4 Versatility and ease of operation complement excellent image quality through 

Switzerland) the low-, high- and highest-power objectives of the AMPLIVAL INTERPHAKO. 10-13. Association of Military Surgeons The instrument may also be used with normal bright-field objectives of any 
of the United States, Washington, D.C. type correction, 
(W. Weiham, AMSUS, 8505 Connecticut 

Ave., Chevy Chase, Md. 20015) 
11-14. Health Physics Soc., 7th mid- 

year topical symp., San Juan, Puerto Rico. 
(P. Paraskevoudakis, Puert-o Rico Nuclear 

Center, College St., Mayaguez 00708) 
11-15. American Soc. of Agricultural 

Engineers, Chicago, Ill. (J. L. Butt, ASAF, 
P.O. Box 229, St. Joseph, Mo. 49085) 

11-15. Neutron Monitoring for Radia- For free brochure and details on the complete line 
tion Protection Purposes, Intern. Atomic of aus JENA biological science instruments 
Energy Agency, Vienna, Austria. (J. H. write or call: 
Kane, Office of Information Services, U.S. 
Atomic Energy Commission, Washington, ternational Micro-Optics 
D.C. 20545) 

11-15. Uncertainties in Hydrologic and 5C Daniel Road, Fairfield, N. 1. 07006 (201) 227 6500 
Water Resources System, sponsored by (West coaso-256o caminito La Paz, La Jolla, calif. 92037  
Intern. Assoc. of Hydrologic Sciences, Exclusive U. S. Distributors aus JENA Jenoptik lena G.m.b H 
American Geophysical Uni-on, U.S. Geo- GDR69 JENA, carl-zeiss Strasse 1 , 

logical Survey (Water Resources Div.), Circle Na. 81 on Readers' Service Card 
Tucson, Ariz. (C. C. Kisiel, Dept. of 
Hydrology and Water Resources, Univ. 
of Arizona, Tucson 86721) 

14-16. Symposium on Computer and 
Information Science, 4th intern., Miami 
Beach, Fla. (CQINS-72, Center for In- 
formatics Research, 339 Larsen Hall, - - .., , 

Univ. of Florida, Gainesville 32601) 
14-19. American Acad. of Optometry, 

New York, N.Y. (C. C. Koch, AAO, 
214-215 Foshay Tower, Minneapolis, 
Minn. 55402) 

15-16. Cerebral Function Symp., 4th 1- 

annual, San Juan, Puerto Rico. (L. Smith, 
Cortical Function Lab., Porter Memorial 
Hospital, 2525 5. Downing St., Denver, 
Cob. 80210) 

17-2 1. Gerontological Soc., San Juan, -:- - 

Puerto Rico. (E. Kaskowitz, GS, Suite 
520, 1 Dupont Circle, Washington, D.C. I 28&.4.5% gradient gel co.ntsinaiternatingtepIicate 
20036) serum-proteIn samples (2OOg each) from two human patients. 

18-22. Relativistic Astrophysics, 6th * 12 easily-compared samples side- * ideal for isoelectric focusing and 
Texas symp., New York, N.Y. (A. G. W. by-side in the same gel slab, 24 two-dimensional work. 
Cameron, Belfer Graduate School of samples per run. * Separations can be easily watched 
Science, Yeshiva Univ., New York 10033) * Precision glass cells maintain even taking place in clear Ortec tank 

26-30. Western Soc. of Naturalists, cross-sectional field strength, bond unencumbered by cooling coils. 
Arcata, Calif. (D. H. Montgomery, Dept. firmly to gel to give far better re- Write for Bulletin LS-100, which tells 
of Biological Sciences, California Poly- suits than plastic cells or round the whole story about really high-reso- 
technic State College, San Luis Obispo tubes. lotion electrophoresis. Ortec Incorpo- 
93401) * You can move from analytical to pre- rated, 110 Midland Road, Oak Ridge, 

26-30. Society of Systematic Zoology, parativeseparationswithoutchang- Tenn. 37830; or phone (615) 482-4411. 
Washington, D.C. (I. A. Peters, Natl. ing cells. In Europe: Ortec Ltd., Dallow Road, 
Museum of Natural History, Washington, * Pulsed constant power controls heat- Luton, Bedfordshire, England; or Ortec 
D.C. 20650) ing-no need for external cooling, GmbH, 8 Mi.inchen 13, Frankfurter Ring 

26-3 1. American Assoc. for the Ad even when separating labile en- 81, West Germany. 
vancement of Science, 139th, Wa-shington, zymes. 
D.C. (Meetings Office, AAAS, 1444 N St., * No pH discontinuities required in 
NW, Washington, D.C. 20005) unique Ortec electrochemical sys- n EDQ 

26-3 1. Animal Behavior Soc., Wash- tem. 
ington, D.C. (N. M. Jessop, Dept. of Circle No. 84 on Readers' Service Card 532' 
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Biology, California Western Campus, U.S 
Intern. Univ., San Diego) 

26-31. Metric Assoc., Washington, D.C. 
our first (R. W. Mattoon, Chemical Physics, Dept. 

408, Abbott Labs., North Chicago, Ill. 
60064) 

order nniog3? Washington, D.C. (M. 27-29. Society for the History of Tech- 

Case Western Reserve 
Ohio 44106) 

27-29. American Philosophical Assoc., 
- Eastern Div., Boston, Mass. (N, F, Bowie, 

Hamilton College, Clinton, N.Y. 13323) 
micr SCO0e 27-29. American Physical Soc., Los 

U - Angeles, Calif. (W. W. Havens, Jr., APS, 
335 E. 45 St., New York, N.Y. 10017) 

27-30. Archaeological Inst. of America, 
- Philadelphia, Pa. (E. A. Whitehead, AlA, 

260 W. Broadway, New York 10013) 
28-30. American Economic Assoc., To- 

- ronto, Ont., Canada. (R. Fels, 1313 21 
Ave. S., Nashville, Tenn. 37212) 

28-30. History of Science Soc., Wash- 
ington, D.C. (R. H. Stuewer, Div. of 
General Education, Boston Univ., Boston 
Mass. 02215) 

January 

3 5. Solid State Physics Conf., 10th an- 
nual, Inst. -of Physics, Manchester, Eng- 
land. (Meetings Officer, Inst. of Physics, 
47 l3elgrave Sq. London, SWIX 8QX, 
England) 

.. 8-10. American Inst. of Aeronautics & 
THE M2O. ....-- 

 Astronautics, Washington, D.C. (1. 3. Har-  ford, AIAA, 1290 Ave. of the Americas 
 New York 10019) 

9-12. American Astronomical Soc., Las 
Cruce.s, N.M. (H. M. Gurin, AAS, 211 

 FitzRandolph Rd., Princeton, N.J. 08540) 
9-13. National Soc. of Professional En- 

gineers, Salt Lake City, Utah. (P. H. 
 Robbins, NSPE, 2029 K St., NW, Wash- 

 ington, D.C. 20006) 
 14-19. Protein Phosphorylation in Con- 

trol Mechanisms, Miami, Fla. (W. J. 
- - Whelan, Dept. of Biochemistry, School 

AIUUE of Medicine, Univ. of Miami, P.O. Box 
VV  875, Biscayne Annex, Miami 33152) 

IS-16. Regional Environmental Man- 
agement Conf., San Diego, Calif. fL. E. 
Coate, REMC, County of San Diego, 

It$ Environmental Development Agency, Inte- 
f*l grated Regional Environmental Manage- 

ment (IREM) Project, 1600 Pacific Hwy. 
San Diego 92101] 

15-17. Lunar Dynamics and Observa- 
r tional Coordinate Systems, Houston, Tex. 

It1o   (J D. Mulholland, Lunar Science Inst. 
 ii- - - -, - - - 3303 NASA Rd. 1, Houston 77058) 

 IS-18. American Crystallographic As- 
Th4  - - . 

- .. * t W -, soc, Gainesville, Fla. (Mrs. F. F. Snider, 
ACA, 335 F. 45 St., New York 10017) 

., ... 15-19. Geophysics of the Earth and 
1* .- the Oceans, 2nd intern. conf., Australian 

- -->#' - Inst. of Physics and Australian Soc. of 
-.  

Exploration Geophysicists, Sydney. (B. D. 
- .  . .. -. .. - ?-.- -  - 'p<,.  - - Johnson, School of Earth Sciences, Mac- 

quarie Univ., North Ryde, New South 
Wales 2113, Australia) 

 -Q- 22-26, Nuclear Power Plant Control 
  and Instrumentation, Intern. Atomic 

W Energy Agency, Prague, Czechoslovakia, 
- i,,. ... (J H. Kane, Office of Information Ser- 

A vices, U.S. Atomic Energy Commission, 
-s-i-'  Washington, D.C. 20545) 

24-28. American College of Psychia- 
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16300 N. Park Dr., Southfield, Mich. 
48075) 

25-29. American Mathematical Soc., 
Dallas, Tex. (G. L. Walker, AMS, P.O. 
Box 6248, Providence, R.I. 02904) A Non- Destructive Method 

26. Bibliographical Soc. of America, 
New York, N.Y. (Miss C. Hover, Box for Separating Cells, Viruses, 
397, Grand Central Sta., New York 10017) 

27-29. Mathematical Assoc. of America, Cell Particles 
Dallas, Tex. (H. Alder, Dept. of Mathe- 
matics, Univ. of California, Davis 95616) and IVlacroniolecules. 

28-1. American Soc. of Heating, Re- 
frigeration, and Air-Conditioning Engi- 
neers, Chicago, Ill. (A. T. G. Boggs III, 
ASHRAE, 345 F. 47 St., New York 
10017) THIN LAYER 

28-3. American Library Assoc., Wash- 
ington, D.C. (R. Wcdgeworth, ALA, 50 F. IIrirnu'r COUNTER & u nriv , Huron St., Chicago, 111. 60611) 28-6. North American Conf. on Fertil- fl IOTDIDhITIflRI 

ity and Sterility, U.S. Intern. Foundation UIIIflILIUII(JIV 

for Studies in Reproduction, Acapulco, 
Mexico. (Mrs. F. Royce, 112-44 69th A rr RA TUS 
Ave., Forest Hills, N.Y. 11375) . 

29-1. American Assoc. of Physics Teach- ers, Albany, N.Y. (W. V. J-ohnson, AAPT, ....,,... 
1785 Massachusetts Ave., NW, Wash- 
ington, D.C. 20036) 

3 1-2. Western Spectroscopy Assoc., Pa- 
cific Grove, Calif. (G. R. Haugen, L-404, 
Univ. of California, Lawrence Livermore 
Lab., Livermore 94550) 

February 

8-9. Geodesy/Solid Earth and Ocean 
Physics Research, 2nd conf., American 
Geophysical Union, Columbus, Ohio. (A. 
F. Spilhaus, Jr., AGU, 1707 L St., NW, 
Washington, D.C. 20036) 

8-9. Association for Hospital Medical 
Education, Chicago, Ill. (T. G. Kummer, 
AHMF, 1911 Jefferson Davis Hwy., - 

Arlington, Va. 22202) 
9-16. American Soc. of Clinical Path- 

ologists, Honolulu, Hawaii. (G. F. Steven- 
son, ASCP, 2100 W. Harrison St., Chicago, FEATURES: 
III. 60612) 

10-11. Medical Education, 69th annual . Separation time from I to 5 mInutes 
congr., American Medical Assoc., ....,............................ cago, Ill. (C. H. W. Ruhe, AMA Council . Non destructive environment 
on Medical Education, 535 N. Dearborn . 
St., Chicago 60610) 

10-14. American Acad. of Allergy, Fully adjustable seouenci no 
Washington, D.C. (J. 0. Kelley, AAA, automatic - 

225 E. Michigan St., Milwaukee, Wis.. Easy hum toe! is 
53202) 

10-15. Society for Range Management, 
Boise, Idaho. (F. T. Colbert, SRM, 2120 Supplied.  60 12.0, position. celI* . bloiks 
S. Birch St., Denver, Cob. 80222) . Easy to clean and maintain 

14-16. Solid-State Circuits, intern. conf., 
Inst. of Electrical and Electronics Engi-.both ph this sys 
neers, Inc., Philadelphia, Pa. (L. Winner, Unlike other existing methods,.ses of 
152 W. 42 St., New York 10036) tern are aqueous, th a ne5twctive 

14-18. American College of Cardiology, envIronment. Based on differences in surface proper 
San Francisco, Calif. (W. D. Nelligan, ties, the system permits separation of particles where 
ACC, 9650 Rockville Pike, Bethesda, Md electrophoresis and centrifugal techniques will notwork 
20014) 

16-17. Symposium on Immunopharma- Lease-purchase.Ption. ayailable. 
cology, New York Heart Assoc., New York, 
N.Y. (I. Saulpaugh, NYHA, 2 F. 64 St., 
New York 10021) 

18-24. Effects of Low-Frequency Mag -BUCHLER * ,uiuivig,i DIVISION 
netic and Electric Fields on Biological BUCHIER NUCLEARCHICAGQ COAP. 

Communication Processes, NatI. Science I N 5 T R u M E N T 5 A sueSioiARY 0 0 SEARL & CO 

Foundation, Neuroelectric Soc., and Intern 1327 SIXTEENTH STREET, FORT LEE, NEW JERSEY 07024 
Inst. for Medical Electronics and Bio- 
logical Engineering, Snowmass-at-Aspen, 
Cob. (A. Sances, Jr., NS, 8700 W. Wis- - 
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consin Ave., Milwaukee, Wis. 53226) 
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metallurgy, Chicago, Ill. (D. J, I. Evans, 
Research and Development Div., Sherritt 
Gordon Mines Ltd., Fort Saskatchewan, 
Alta., Canada) 
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Soc. of Contemporary Medicine and Sur- 

Waring's exclusive cloverleaf shape IS hydrodynamically gery, Miami Beach, Fla. (Miss V. Kendall, 

designed for perfect blending action .. . the solid one-piece Suite 1629, ASCMS, 30 N. Michigan Ave., 

cover with molded gasket assures a perfect seal . . . our Chicago, III. 60602) 26-1. American Educational Research 
3-speed, 1725-watt motor furnishes power to spare. Container, Assoc., New Orleans, La. (R. A. Lier- 

cover, and blending assembly are stainless steel: easy to shimer, AERA, 1126 16th St., NW, Wash- 

clean and trouble free. An ingenious adapter lets you use the ington, D.C. 20036) 
Waring 27-2. Biophysical Soc., Columbus, Ohio. 

smallest container on the one-gallon base. Like all (M. 0. Dayhoff, NatI. Biomedical Re- 
Laboratory Blendors, this model is warranted for one year search Foundation, Georgetown Univ, 
of laboratory use, Medical Center, 3900 Reservoir Rd., NW, 

Washington, D.C. 20007) 
- 28-3. American Assoc. of Petroleum 

Geologists, Rocky Mountain Div., Salt 
I ake City, Utah. (Miss K. Watson, AAPG, 

WarIng also makes a complete line 444 S. I1older, Tulsa, Okia. 74 01) 

explosion proof Blendors one quart March 
Blendors for every use, and a corn W 1-2. Fracture and Flaws, 13th annual 
plete line of accessories Write for our symp., American Soc. of Mechanical En- 
catalogs gineers and American Soc. for Metals, 

Albuquerque, N.M. (D. Buchanan, Or- 
Waring Blendorse are unIque ganization 9310K, Sandia Labs., Albu- 

no wonder we registere4 the name' querqu-e 87115) 
?-9. American Concrete Inst., annual, 

Atlantic City, NJ. (ACI, Box 4754 Red- 
ford Sta., Detroit, Mich. 48219) 

5-9, Medical Data Processing Symp., 
Inst. for Research and Automation, Tou- 
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Ave., Oakland, Calif. 94611) 
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Soc., Wrightsville B-each, N.C, (T. Fitz- 
gerald, Dept. of Sociology and Anthro- 

Waring Products Division, Dynamics corporation of America pology, Unv. of North Carolina at 

New Hartford, connecticut 06057 Greensboro, Green- b-oro 27412) 
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P-L Biochemicals, Inc., , O 

Cordis proudly announces ___ ____ 

publication of the 
Immunodiffusion latest edition of the 
TheCordis Camera INTERMEDIARY. 

hninunoduffusion Camera is a 
unitue instrument for producing, in a M Fm RA LI S IVI - - , ,,,,, 

few seconds, Polaroid-film records ' _____ 

of translucent material-wet I' LI A DTC*  - "'' 
- or dry, stained or unstained. J El F' EE 

llseeither high or low H. .1. Sallach, Ph.D., Author H 

magnifications. Thoroughly - * up-dated and revised -'  -  H i 
ftecord the results of 1- 

2-dimensional immunodiftusion, * New sections added &.' 
iminunoelectrophoresis, 

membrane disc electrophoresis, Expanded new 4-chart format 
hemagglutination, bacterial (each 23" x 34") chart section shown one-half size. """" " 

sensitivities and counts, * New spiral binding and wall hanger 
- 2 - pregliancytests, blood - 14-l( 

- - - groupingandtyping. * High quality5-colorreproduction 
-' >-: Th specialligbtingand optics significantly on heavy-duty paper i.e' ll 

enbanon visualization and interpretation of 'Formerly pubished by Gilson Med,cai Electronics con,, 
- - - -. ii faint or closely spaced precIpitation lines. I SCI I 

- The Immimodiffusion Camera is self- I El Please send ________ sets of charts @ $3.75 each 
contained and requires nodarkroom i (less 25% for 25 sets or more). Enclosed find $ . 

- or other facilities, i (Check or money order only; Do not send cash) 
- I For more information or to place LI Please send additional information. 

your order, write orcalicollect. Name___________________________________________________ 
Street_____________________________________________ 

 I I _________ ___ __ 
- City______ State Zip_ Cordis Laboratories/P.O. Box 4Zg Dept.  PLbiochernicals,inc. 

Miami, Florida $3137/TeL (305) 634-5411 iN 
Ext. 431 for information or Ext. 306 to place an order I P. 0. Box 4606, Chicago, Illinois 60680, U.S.A. 

-- I 
- L?.4 
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- to hospital, 
- clinic and 

PRECISION . . - Industrial 

- laboratories FS Thelco Baths - - -- - only ---2- FREE 

A matter of choice SUPPLY 
No need to work with a bath unsuited to the - 

taskThelcoe makes it a matter of choice. - - 

Three Sero-Utility models have capacities of See for yourself why Holtzman Rats are specified 
l'/2, 4'/2 and 9 gallons, plus adjustable diffuser by more laboratories each year. They're the result 
shelf for a choice of 5" or 7" chamber depth. 
Two Low Profile Serological models, a single of modern techniques in caesarian derivation, par- 
and a dual chamber, are only 7" high. And there tial inbreeding, nutrition and animal husbandry. 
is a Micro-Serological model that is conven- All Holtzman Rats are air-shipped in close weight 
iently portable. Gravity convection gives gentle, and age groups. Safe arrival and satisfactory qual- 
predictable mixing-double-wall, all-stainless- ity guaranteed. Extra rats included in every order. 
steel with no moving parts to make noise or For your free trial supply, just fill out and mail 
wear out. If the name Thelco means anything 
to you, it should mean uniformity-with Thelco coupon. Let us prove what we say. 
Baths it's always within ?O.30Cat370C, 
?O.4c at 560C. I Mail to: Holtzman Company, Dept. S 

I P.O. Box 4068 

Thelco-leader In con. Madison, Wisconsin 53711 
stant temperature equip- Air-Ship me a complimentary supply of the Holtzman 
mont for more than fifty I .1 
years. Get all the facts Rat. I prefer 
about Thelco Baths from (type) 3 
your Precision Scientific ________________________Title___________________ 1 
Dealer or write us, Pro- 
cision Scientific Coin- - I Institution 3 
pany, 3737 W. Cortland Address__________________________________________ 
St., Chicago, III. 60647. 

3 city 5tate Zip 
* mmmmmmminmmmmmmmmmmmm. 
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NEWS AND COMMENT 

NEW AND PRACTICAL TITLES nntinued jrorn page 

* * * * * * * civil engineering department, Pennsyl- 

ARTIFICIAL CELLS by Thomas Ming T H F R E G U L A T I 0 N 0 F vania State University... .Charles D. 

Swi Chang, McGill Univ., Montreal, MAMMALIAN REPRODUCTION King, -assistant professor of sociology, 

Canada. '72, 224 pp., 77 it., S tables, edited by Sheldon L Segal, The Popu- Texas Tech University, to -chairman, 
lation Council, New York, Ruth 

$16.00 Crozier and Philip A. Corfman, both of sociology and -social -work department, 

the National Institutes of Child Health Indiana State University.... Edwin B. 
F U N DAME NT ALS OF CELL and Human Development, Bethesda: Kurtz, chairman, biology department, 

PHARMACOLOGY edited by S. and Peter C. Condliffe, John L. Kansas State Teachers College, to head, 
Dikstein, Hebrew Univ., Jerusalem, Fogarty International Center for Ad life science department, University of 

vaneed Study in the Health Sciences 
Israel. (26 Contributors) '72, about Bethesda. (132 Contributors) '72 Texas of the Permian Basin.., . George 
580 pp. (7 x 10), 150 it., 40 tables about 680 pp. (7  10), 260 11. 91 F. Cahill, Jr., professor of medicine, 

tables Harvard University, to chairman, medi- 

MALNUTRITION AND RETARDED TOLERANCE, AUTOIMMUNITY cine -department, University of Connect- 
HUMAN DEVELOPMENT by Sohan AND AGING compiled and edited b icut.. , , Philip E. Greenman, osteopath- 

L. Manocha, Emory Univ., Atlanta. M, Michael Sigel, Univ. of Miami ic physician, New York, to chairman, 

Foreword by G, H Bourne, '72, 400 School of Medicine, and Robert A. bio-m-echanics department, Michigan Good, Introduction by Morris 
pp., 20 il., 8 tables, $19.75 Rockstein. (9 Contributors) '72, 196 State University.... Francis A. Wood, 

pp., 76 ii., 49 tables, $18.75 professor -of plant pathology, Penn- 

BIOLOGY OF MAMMALIAN PERSPECTIVES IN CYTOGE- sylvania State University, to chairman, 

FERTILIZATION AND IMPLANTA- NETICS: The Next Decade edited b plant pathology department, University 
TION edited by Kamran S. Moghissi Stanley W. Wright, Barbara F. Crandall, of Minnesota,.,. Harvey White, head, 

and F. 5, F, Hafez. (21 Contributors) and Lyda Boyer, all of Univ. of radiology department, Children's Me- 
'72, 520 pp., 174 II. (11 in full color), California, Los Angeles. (89 Con- tributors) '72, 360 . (6 3/8  9 5/8), morial Hospital, also to chairman, radi- 
90 tables, $31.00 178 il., 32 tables, $17.50 ology department, Northwestern Univer- 

** * * * * * sity Medical School., ..William T. 
Fitts, Jr., professor of surgery, Univer- 

CHARLES C THOMAS e PUBLISHER e SPRINGFIELD e ILLINOIS e 62717 sity of Pennsylvania School of Medi- 
301-327 East Lawrence Avenue cine, to chairman, surgery department 

at the school.... John M. McKenna, 
Circle No. 89 on Readers' Service Card professor of microbiology, University 

of Missouri, -to chairman, microbiology 

SH A zaz- department, Texas Tech University.... Anthony P. Simonelli, associate profes- 

S E A sor of pharmacy, University of Mich- 
igan, to chairman, pharmaceutics de- 

K , partment, University of Connecticut. 

fl i#tves . John S. Harris, professor of ad- 
A T E ministrative and public management, 

- University of Wisconsin, Madison, to 

HEAT  Seconds Indiana State University... - Richard 
SIMPLE OPERATION, the dean, College of Arts and Sciences, "PERMA-SHARP" reconditions, S. Mayer, professor of chemical engi- 

 hones and strops any microtome neering, Ohio University, to dean, Cot- 

Exu-IA N bLK to meet pathology lege of Engineering and Technology at 

requirements the university. . , . Robert L. Leopold, 

* acting chairman, community medicine 

* non-contaminating  department, of Pennsyl- 
* heating -- - - --  - - vania, appointed chairman. . . . Her- 

U cooling - ---- - -. ,,,, - , bert Pardes, assistant professor of psy- 

* flow-through ,- chiatry, Downstate Medical Center, 
or recirculating - ;-:- " - - State Universi-ty of New York, to chair- 

man, psychiatry department at the 
FULL RANGE OF  -' >- center.... Frederick G. Adams, presi- 
ACCESSORI ES dential assistant -for allied health re- 

CONTACT search, University of Connecticut, to 
 *  Completely dry process - no dean, School of Allied Health Profes- 

NEs  messy abrasives changes sions at the university. 

INS Erratum: In "Atmospheric carbon dioxides: TRUMENTS INC. Can be operated by anyone in lab Its role in maintaining phytoplankton standing 

871 lslington Street, Portsmouth, N. H, 03801 crops" by D. W. Schindler et al. (29 September, 
without prior skill page 1192), line 17, paragraph 2, column 3, 

U.S. A. ________ page 1193, should read "yield an invasion of 
KWTIU HACKER INSTRUMENTS, INC. 1 carbon of 0.07" instead of "yield - , 0.04." 
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301-327 East Lawrence Avenue cine, to chairman, surgery department 

at the school.... John M. McKenna, 
Circle No. 89 on Readers' Service Card professor of microbiology, University 

of Missouri, -to chairman, microbiology 

SH A zaz- department, Texas Tech University.... Anthony P. Simonelli, associate profes- 

S E A sor of pharmacy, University of Mich- 
igan, to chairman, pharmaceutics de- 

K , partment, University of Connecticut. 

fl i#tves . John S. Harris, professor of ad- 
A T E ministrative and public management, 

- University of Wisconsin, Madison, to 

HEAT  Seconds Indiana State University... - Richard 
SIMPLE OPERATION, the dean, College of Arts and Sciences, "PERMA-SHARP" reconditions, S. Mayer, professor of chemical engi- 

 hones and strops any microtome neering, Ohio University, to dean, Cot- 

Exu-IA N bLK to meet pathology lege of Engineering and Technology at 

requirements the university. . , . Robert L. Leopold, 

* acting chairman, community medicine 

* non-contaminating  department, of Pennsyl- 
* heating -- - - --  - - vania, appointed chairman. . . . Her- 

U cooling - ---- - -. ,,,, - , bert Pardes, assistant professor of psy- 

* flow-through ,- chiatry, Downstate Medical Center, 
or recirculating - ;-:- " - - State Universi-ty of New York, to chair- 

man, psychiatry department at the 
FULL RANGE OF  -' >- center.... Frederick G. Adams, presi- 
ACCESSORI ES dential assistant -for allied health re- 

CONTACT search, University of Connecticut, to 
 *  Completely dry process - no dean, School of Allied Health Profes- 

NEs  messy abrasives changes sions at the university. 

INS Erratum: In "Atmospheric carbon dioxides: TRUMENTS INC. Can be operated by anyone in lab Its role in maintaining phytoplankton standing 

871 lslington Street, Portsmouth, N. H, 03801 crops" by D. W. Schindler et al. (29 September, 
without prior skill page 1192), line 17, paragraph 2, column 3, 

U.S. A. ________ page 1193, should read "yield an invasion of 
KWTIU HACKER INSTRUMENTS, INC. 1 carbon of 0.07" instead of "yield - , 0.04." 
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