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utitulcentrifuge   

Not only beautiful, but tough built with our 20 years of ultra 
centrifuge know-how. The J-21 does more work because It accel 
erates and de elerates faster than older centrifuges. It provides 
speeds to 21,000 rpm, forces to 50,000 g, and processes volumes 
to 3 liters: It will handle advanced accessories like zonal, conttnu 
ous-flow and re-orienting rotors.You get an easy-to-set refrigeratto 
.system, extra long brush life.. and a*, year warranty on rotors The 
operating conveniences are beautiful, too-such as the work space on 
the J 21's t p or loading and unloading rotors. 

For the full story on this new centrifuge for the modern labora 
tory, write Spinco Division, 111 7Galifornia Aven. 
California 94304, for Data File J-21-3 
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More efficient than 10 arms: 
Lu REPIPETS? 

and 

Lu REPIPET for 
dispensing 

lt'slikehavingextra pairs 
of arms in the laboratory L/ I Dilutor for aspirating 
when you automate your  and dispensing 
reagent bottles with 
L/l REPIPETS and Di- 
lutors. The modest price  
of these instruments 

more than justified 
on the basis of in- 
creased laboratory 
output alone. 

REPIPETS and 
Dilutors fit directly 

on your reagent bottles (either bottle 
shown furnished free). Handle any reagent 
except HF with all PYREX? L/l instru- 
ments. Operate by lifting and pressing 
a plunger. 

REPIPETS dispense (only) with 1% accuracy, 
01% reproducibility. Dilutors dispense, aspirate and 
dilute with the same precision. The instruments 
can't leak and with minimum care can't jam. They in- 
clude integral filters to keep your reagents pure. 

L/l stocks REPIPETS and Dilutors in 1/2, 5,10, 20 and 
bO ml sizes. Price: REPIPETS $55, Dilutors $99.50. 

Order from L/l or your distributor. 

4 LABINDUSTRIES 
1802M Second Street, Berkeley, CA 94710 

Phone (415) 843-0220 Cable LABIND, Berkeley 
Circle Na. 9 on Readers' Service Card 
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Bridge the 
Computing Gap 

 \\ 

  \ 'K  

are important in your work, the Sys- The HP Calculator tem 9100 has the only X-Y Plotter on 
the market that can produce linear, 
log-log, and semi-log plots. Need a System 9100. card reader? A large screen display? 
A strip printer? Formatted output? 

For People Who Demand They're also available if you need 
them. Exclusive interface capability 
allows you to expand your system as More Than Just A Calculator 
your needs change-or add new 
peripherals as they become available. 
So, even if you bought the first 9100, 

Chances are, you, like most other enter your data, more memory to per- you can take advantage of these new 
engineers, scientists, and business- form the calculations, and more ways work-saving peripherals with no 
men, have found that a calculator to receive your solution than any modification to your present equip- 
alone isn't enough. Many times the other calculator on the market. This ment. 
tasks of entering data and putting true system approach allows you to Now you can emancipate your time 
solutions into useable form can eat fit the right machine to your needs from big problems with long pro- 
up more time than the computation yet retain the low cost and ease of grams or large amounts of data. The 
itself. That's why the HP Calculator operation of a calculator. new 9101A Extended Memory has the 
System 9100 gives you more ways to For instance, if graphs and charts power you need to perform a 14 X 14 

778 SCIENCE, VOL. 172 
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NEW 9104A Paper Tape Reader 
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matrix inversion, or find real and com- drawings to digital data for instant disciplines of science engineering, 
plex roots of thirtieth degree poly- analysis by your 9100 Calculator. Just and business-so your System 9100 
nomials. The Extended Memory is enter the appropriate program in the goes to work the moment you take 
the biggest in the business. Its 248 Calculator, move the Digitizer's cursor it out of the box. 
storage registers will store up to over the data line, and the Calculator You can put the System 9100 to 
100 programs (3472 program steps), computes and prints out the solution work for you for as little as $1.11 per 
yet programming is quick and easy you desire. Your imagination is the computing hour. Purchase, lease, 
since you use indirect addressing. only limit to the application of this and rental options are available for 

And you can emancipate your time versatile data input device, all System 9100 equipment. For 
from tabulating data and solutions. You can also couple your 9100 to a further information, or to arrange a 
The new 9106A Typewriter Interface host of HP measurement instru- "hands-on" demonstration at your 
will couple your 9100 Calculator with ments and automatic test sys- desk, write: Hewlett-Packard, P.O. Box 
an IBM Model 73 Typewriter for fast, tems. The new 9108A and 9108B 301, Loveland, Colorado 80537. In 
formatted numeric printout. Coupler!Controllers (not shown) will Europe 1217 Meyrin-Geneva, 

Or, you can couple the new 9107A make your 9100 a true real-time, on- Switzerland. 
Digitizer to your 9100 Calculator and line data processing and control 090/22A 

have a fast, automatic means for system. 
checking mechanical drawings, pro- All 9100 Calculators and Periph- HEWLETThW PACKARD 
files, maps-or analyzing strip chart erals are backed by fully documented 
data. The Digitizer automatically con- program packages-including a host 
verts lines or points on charts or of application Program PACs in many HP CALCULATOR SYSTEM 9100 
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Reichert Zeta 

A gr at microce 
starts  

The Reichert Z topanis one of the most advanced read-out. The Zetopan can be used with transmit ed, 
research microscopes av ilableto.day. And th.at's.incident, pi, or mixed illurniiation. 
just the starrof it. Learn more about this adaptable research microscope 
The.Zetopan can be extended to cover fluorescence, from Reichert. We'll be happy to arrang a convincing 
polarization, microphotornerry and phase techniques.. dmonstfation with emp.hasis on our specific 
It will accept a variety of cameras-in uding the.heeds. Wrir American Optical Corporation, . 

uly automatic camera that features direct exposure Reichert Products, Buffalo, New Yok 14215.. 
HERHER 

AM.ER.iC.AN OPT.IGAL. 
CO.RPO.RATIQN. 

SCIENTIFIC INSTRUMENT DIVISION' UF ALO, N.Y. 14215 



11111111 ,IIIllIII Worthington Biochemical, the house 

WORTHINGTON that enzymes built, has added a new 
wing-a broad line of nucleotides. 

Iji 
Our list of more than 230 products 

-high-purity research, diagnostic, 
and specialty enzymes-is supple- 
mented by a basic list of 75 high- 
purity nucleotides. The two product 
lines are complementary, offering 
several advantages to the user of 
biochemicals. 
* our standards and guarantees of 

quality extend equally to both 
enzymes and nucleotides 

* our technical capability as a prime 
* source of enzymes is applied with 

Worthington Nucleotides 
equal rigor to the quality control 
and testing of nucleotides 

* your time and effort is saved 
through ordering your high-purity 

addition to biochemicals from a single, reli- *..new able source 
the house of enzymes Take advantage of our enzymes 

and nucleotides being under the 
same roof. Order them direct from 
Worthington. 

Ask for our new comprehensive 
catalog of high purity biochemicals 

Worthxngtn B hnuxaI Gorporatto. 
Freehold, N w ferney 0 72G 

1lease send th following 
0 Worth ngtoa Biocheinscal Catalog 
El Enzyme Din rostic Reagent 

Catalog 
 tnforxnatson on Worthington 

Specialty Enzymes 

Titla 

 >4 i1 lastitIstEon 

Address 

City :$$.::::. 

State Zip. . 

*- Circle No 6 on Readers Service Card Circle No 17 on Readers Service Cord 
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COMPLAIIL 
um 

R .QR4ING..A..WQRK, LABORATORY PROIUTS DEPT. SO-4 
I .CRNINi,.N.Y.I483O. 
I lmstiltwaitingforrnynewC . 

..I..j. 
I. 

arne 

I. 
I. 
I. 
*.Orgariiza 

I ________________________________________________________________________ 

'Address. 

City 

I State. 

The new Corning Lab 2 catalog is number of pieces in a package has our products packed in shelf. 
... out, and you shoUld havelt If you be tialli reduced. For.ckages in this catalog.. Arid for. 

haVen 't received your copy, use. easier arid better storage. The som 
the cOupon to let us khow... . e of the more popular items, a. 

glassw.are can be stored in the she .r storeroom...If package price is listed. Because you're going to sealed package in you !n fact, you.'d.be lost 
need it.. W&verepackaged our And issued to individual.without our new Lab 2 catalog.. 
PYRDK brand labOratory products laboratories still in the want to lose you.. All package. . And we.on't in new, more conveheht shelf.You keep your glassware clean we re trying to do is make ings. 
packages.until needed and reduce breakage easier. Like providing a coupon for. 

In many.n v'II;AAA nyrnoreof. youtocomplain.. 

circle No. 19 or, Reod rs' Servic 

...OF....N 
of PYREX Ia. 



4 

know anything at all about UV Monitors, 

appreciate the superiority of 
instrument with a deuterium light source. 

FRACTO - SCANTM 
Ultraviolet Photometer for 
Monitoring Liquid Effluent 
The highly stabilized deuterium light source provides a uniform energy 

band thus permitting the selection of any wave length in the UV range. 

Simplicity of operation, automatic base line compensation, four sensi- 

tivity ranges and an output linear in optical density are combined in the 

most stable and advanced UV monitor now available. 

The Fracto-Scan can be used with any fraction collector. It is shown 

below with a Buchler Fraction Collector and Potentiometric Recorder. 

CHLER INSTRUMENTS DIVISION 
INSTRUMENTS NUCLEAR-CHICAGO CORPORATION A SUBSIDIARY OF GD. SEARLE & Co. 

1327 SIXTEENTH STREET. FORT LEE, NEW JERSEY 07024 

- For complete information, please write for Bulletin 4t53-5100A 

784 Circle No 14 on Reoders' Service Cord . Circle No. 5 on Reoders' Service cord -> 



EQ adds a new performance Suspension of the concentrate in Or choose a limited rate 
dimension to its low-speed PR-6 a density gradient provides separation, or a differential 
and PR-J Refrigerated Centrifuges.sopycnic zones free of any separation scheme.. Particles are 
with the Continuous Flow ZonaI impurities(gaussian distributions captured or passed through a rotor 
ROtor.. This totally new and unique witha standard deviation of 5 ml in depending upon their sedimenta- 
rotor will prodess such particles.a banding zone have been tion coefficient; decrease flow 
as mitochondria,nuclei, protozoa, obtained). It also provides an rate through the rotor or increase 
unicelled algae, chloroplasts, ideal environment for fragile rotor speed, and particles of lower 
bacteria, yeast, spores, blood biological organelles-phyto- sedimentation rate are captured. 
cells, polyhedral insect viruses, plankton, for example-allowing The new Continuous Flow 
and latex.. Applications range from such life processes as respiration Zonal Rotor is in production and 
medical and industrialresearch to.and photosynthesis to remain ready for immediate delivery. For 
probings into the ecological unimpaired. (Previous methods .. more details, write to International 
balance requirin.g contact with filters and Equipment Company, 300 Second .The Continuous Flow Zonal rotor walls often destroyed the 

Avenue, Needham Heights, 
Rotor Utilizes density gradient delicate organelles..) It even Massachusetts 02194.. 
techniquestoconcentrateand minimizesthedamagefrorn 
purify large vol Umesof dilute drganel le-to-organe I le contact, INTERNATIONAL 
particlesuspensions(100-pl,us . asoccursin'packed" . . 
liters of 1-micron diameter.concentrates EQUIPMENT CO. 
particles in one 8-hour day.. . The new rotor will also A DIVISION OF DAMON 

in the conventional continuous 
flow mode without a density 

.gradient, providing upto 550 ml 
of packed particles of all densities.. 

EEC presents 
the ntinuous Flow.. .. 
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Introduci ng the lowest pIiCd 
Iaboratciry compiter: . 

The mobile . 8/e. $%9.9O 

K"\ K$KK K 

On simple price comp neon alone, the LAB 8/e wins You don t h ye to be a computer expert to use them. 
wThout 

hands down But that's onlth&beinning of the L b instrumental on simp y plugs in oLAB 8/e 
beneitTh isi a gen r lurpose comput r yat m extra interfaci 
Using any lab oscilloscope it becomes many instru.LA.ng or pow.er uppli 5.. Ad the mobile .B$/e al lows you to 'mo your lab computer as niOnts in one...... signal averag r dat correl tor eas ily as you move your os Iloscop .. 

histogram aballz.r, reqUency analy er and NMR.LAB 8/eis the lowest.tentry into I b.or tory coin-... 
data t m.. AIIfor thO cost of one good single puting, yet complement the more powerful POP-I 2.. 
puro instrument...And DIGITAL the world's largest yn nufactur r Of 
Fortheirnaginativ r search r, LAB 8/c i an innova- mni-qonjputer, backs this vers tile research tool 

.,. 
ton machine - all o the softw re and hardwar.w.ith the training.and serVice that a large company 
capability built into it lets you d velop your own an provi 
xper mn.control e tures, data r duo ion tech- But t rtbythinkingofth LAB BYe as a bargain.. 

niques and analysis progr ins.. Lots Of software  Remember, it cost&n'o more han single single- 
rdvided: FOQAL, BASIC, and FORTRAN.i ngUages.purpose instrum nt.. K . 

 cliescepa daplay Shown a a me iliad 
Ta I en; MeSa 602 vaila I em 0 0 TAL 

JIIiJII U tn ad tienal charge 



THIS SIGNAL AVERAGING SYSTEM FILLS 

TODAY'S NEEDS YET ADAPTS EASILY 

TO FUTURE REQUIREMENTS. 
THE BASIC UNIT 

Whether your app! icafion    io #. 

Signal Averaging System offers incredible flexibility for , I 
adapting to your specific sensitivity improvement require .  

ment without compromising future needs. This flexibility r 
resu Its from the wide range of plug-in modules, readout ..' i..  -.. 

capabilities, and computer compatibility offered by the 1070 
System. Memory capacity is 1K or 4K by 18 bits. / 

THE OPTIONS: 
19 PLUG-IN 
MODULES 

HARD-WI RE are presently offered for 
high resolution A/D con- 
version, auto- and cross- 

with 12-, 16-, or correlation, normalized 
18-bit word or exponential averages, 

- length general-  sweep control, NMR 
purpose com-   sweep control, pulse 
puters for fur   height analysis, voltage 
ther processing distribution analysis, sig- 

nal delay sweep control, 
data. parametric sweep con- 

trol, one microsecond 
signal digitizing, and 
time and frequency histo- 
gram analysis. 

HARD COPY MAGNETIC TAPE 

READOUT / / //// OUTPUT 
outputs are / Zz . provides "library" storage 
available as of data, transfer of ac- 
well as oscillo- cumulated data to a large 

readout .. G.P. computer, fast dump- scope ing of averager memory 
of analog dis- (560 milliseconds for 
plays and digit- - 1,024 words), and addi- 

* al numerical 
display of any  I tive or subtractive trans- 
memory ad- fer of 4,096-word blocks 
dress and its --- of data to or from one 
contents. another. 

For a brochure containing 1070 details and specifications write or call collect A demonstration in your laboratory is available. 

NICOLET INSTRUMENT CORPORATION In April 1971, Fabri-Tek Instruments, Inc., 
changed its name to Nicolet Instrument Corpora- 
tion.. Personnel, products. service, contractual 

gations, and the address and telephone number 
remain the same.. we appreciate your past interest in 
Fabri-Tek Instruments, Inc.., and assure you that Nicolet 5225 verona Road, Madison, wisconsin 53711 
instrument corporation stands ready to help solve your Phone 608/271-3333 TWX 910-286-2713 
signal averaging/data processing problems, (formerly Fabri-Tek instruments, Inci 

787 
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Some things are changing for the better. 

A better way to measure Equally important in terms of A descriptive brochure of the system 
photons from IJY to IR performance, a built-in self-calibrator awaits your request. 

maintains the accuracy of the system... 
It's our guess that any scientist who at the touch of a pushbutton. Cardiac Catheterization: A better 
has ever made optical power Incorporating a low-frequency 
measurements will greet the new oscillator that delivers a precise amount way for patient and physician 
HP 8330A/8334A Radiant Flux of power to the thermopile, the Over 100,000 victims of both cardiac 
Meter System with more and more automatic calibrator adjusts the gain congenital defects and cardiovascular 
enthusiasm as he finds out more of the measurement system to match disease visit a catheterization laboratory 
about it. Because it measures total the response of the thermopile. Thus each year, a necessary step on the 
radiant power over the entire JR to compensated for all changes in road back to good health.. For this is 
UV spectrum, with a flat response that sensitivity due to temperature, where the physician performs cardiac 
remains accurate re ardless of the overload, mechanical shock, aging or catheterization by inserting a small 
spectral composition of the source of even change of detector, the tube (catheter) into a peripheral blood 
radiation. Because it's calibrated to instrument always measures radiant vessel and pushing it into the heart. 
better than ? 5 % traceable to NBS, power accurately and directly. Measurements are made of blood 
at all wavelengths and at any power At $1100 for a complete system, pressure in the heart and other 
level, and reads out directly in absolute the price of the 8330A/5334A physiological factors which give the 
radiometric units.. And because it iS represents another quantum doctor information he needs for 
the first to have an automatic zero and improvement in the state of the art diagnosis and treatment. 
a built-in self-calibrator that maintain thatwill certainly encourage its use A typical "cath" procedure takes 
system accuracy with no more effort in a variety of electro-optical, analytical about two hours after which the 
than pushing a button.. and process control applications, physician spends two to three more 

Underlying many of these 
improvements in the state of the art 
is a unique thin-film thermopile 
detector whose extremely low thermal 
mass gives it a 10 to 100 times faster 
overall response than conventional 
thermopiles.. Manufactured by vacuum 
deposition on a thin but tough 
substrate that gives it body without.' 
mass, the HP thermopile is 
considerably more rugged than 
previous laboratory designs.. But the 
thermopile derives its most important 
characteristic-Bat response- 
from a thin layer of gold, the likes 
of which no jeweler would care to use. 
Vaporized and deposited on the 
thermopile's 64 series-connected 
thermocouples, this gold has such a 
combination of particle size and 
structure that it traps and absorbs all 
incident photons from less than 0.3 
to beyond 10 microns... and 
therefore looks black, exactly the 
opposite of the jeweler's requirements. 
Since it remains chemically inert, it 
does not form surface oxides that 
would act as mirrors.. The gold layer 
also assumes an abnormally high 
electrical resistivity, so high that it 
does not "short" the thermocouple 
junctions which it overlays.. Certainly 
not a jeweler's gold, but a great one 
for thermopiles. 



hours examining the data. Complex the cath lab. the HP 7600A Chromatograph System 
calculations convert the raw Fully documented HP cardiology which is capable of automatic 
measurements into usable information programs available to all calculator unattended operation from sample 
about the condition of heart users help speed catheterization data measurement and injection to final 
and valves, analysis. Additional programs to analysis report. 

Now, data sampling, analysis and meet special requirements are easily The recipe for simulated distillation 
display can be done automatically prepared and permanently stored on with the 7600A is relatively simple. 
during catheterization, with HP's new magnetic cards for instant reuse. Set the GC for a linear program of 
5690A computerized system. So fast Calculator prices start at $3950. 6 to 100C/minute starting at 20o C, 

load the sam le tra with as man p y y 
4 as 36 different calibration and 

analytical samples, even of widely 
diverse boiling ranges up to io000F 

and push the start button: the 
rest is automatic. 

Complete sets of programs provided 
with the 7600A enable its HP 
computer (opt. 003) to determine 
the initial and final boiling points of 
each sample and print out the analysis 
report of boiling point distribution 
at 1% increments. 

No knowledge of computer 
programming is required by the 
analyst. At each stage of the computer. 
performed calculations, the computer 
asks for the information it requires 
and the operator answers by typing the 
requested number or word on the 

keyboard. 
The precision of the 7600A 

that the physician can verify each Write us of your interest in either Simulated Distillation method with 
step of the procedure and decide system and we'll respond with wide boiling range samples is greater 
whether additional measurements complete information, than is possible by any distillation 
should be made-thus avoiding the method. Its speed-an average of 
possibility of incomplete or faulty data. Computer helps GC 40 minutes per sample-completely 

Developed in a joint effort with simulate distillation outclasses distillation methods. 
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LETTERS "background" pollution over a wide 

ISCO column monitor area and that this background pollution 
and integrator Handler's "Dissent" Explained will be within the limits of standards 

for air quality set by most communi- 
It has been reported that "Handler ties. On the basis of our own extensive 

dissents on NSF budget" (16 Apr., p. analysis of several power plants in and 
247). And, indeed, I did make known near Boston we take exception to these 
my very serious concerns. But the re- conclusions. 
port also contained some unfortunate Our calculations (employing the 

- '-- inaccuracies, model suggested by the Department of 
1) I said that the House committees Health, Education, and Welfare in 

which relate to National Science Foun- Workbook of Atmospheric Dispersion 
dation affairs had expressed misgivings Estimates) wore performed in prepara- 
concerning the inauguration of Interdis- tion for a recent public hearing at 
ciplinary Research Relevant to Prob- which our local utility sought a van- 
lems of our Society. I did not, as you ance from the state's low-sulfur re- 
indicated, relate misgivings on the part quirement on precisely the grounds pre- 

T H E P E/\ K of the National Science Board. sented in the report. The utility claimed 
2) You stated that I reiterated my that it contributed no more than 10 PERFORMER S 

fears that too much emphasis on ap- percent to the average annual dosage 
plied research might turn NSF into a received anywhere in the Boston area.. 
"job shop," whereas I said that, al- While this statement may be correct, 

offer yOU: though such concern might justifiably we believe it is misleading. One knows 
AUTOMATIC INTEGRATION be felt, Leland Haworth and I had that the plume from a large point 

promised that we would be conscious source typically affects a relatively 
AUTOMATIC of this danger and not permit it to small (though perhaps densely popu- 
PEAK COLLECTION happen. Nor do William McElroy or lated) area at any one time, a behavior 

Herbert Carter so intend, verified by experience and our own 
ABSORBANCE AND % T 3) My concern is not that "too mathematical modeling. During the 

much applied research will erode the time of exposure, however, the affected 
MONITORING OF TWO country's basic research capability." area is being subjected to very high 
WAVELENGTHS That erosion, if it continues, will re- levels of pollution, levels which by 
OR COLUMNS flect failure to adequately support basic themselves far exceed the state's re- 

research; education in science at the cently adopted 1-hour standard. For a 
The ISCO UA-4 column densitometer undergraduate, graduate, and post- variety of reasons (changes in wind di- 
gives you high sensitivity absorbance doctoral levels; and the institutions in rection, reduced generating loads at 
monitoring on a built in recorder, at which these occur. night, changes in atmospheric stability, 
wavelengths of 254 nm, 280 nm, or My "dissent," then, consisted in mak- and so forth), the average of these 
others into the IR. Accessory instru- ing it clear that not only is the incre- intense exposures over the period of a 
mentation adapts the UA-4 for scan- ment in support of basic research pro- year gives a total annual dose at a 
ning centrifuged density gradients and posed for fiscal year 1972 seriously given point which may indeed 'be only 
electrophoresis columns. inadequate, it is to be accomplished 10 percent of the total accumulated 

by drastic reduction of NSF's educa- exposure from all sources. This is no The ISCO Model 950 electronic inte- tional and institutional support pro- guarantee, however, that damage to grator can be used with liquid or gas 
chromatography detectors and similar grams, a process which began with public health and welfare is not being 
instruments. It has automatic baseline substantial reduction in the funding of incurred through these short-duration 
compensation, I second to 2 hour peak fellowship and traineeship support in episodes. Indeed, many persons who 
duration capability, and is available fiscal 1971. live in areas in Boston affected in this 
with an automatic fraction cutter to PHILIP HANDLER way attended the public hearing and 
physically isolate peaks after inte- National Academy of Sciences, offered dramatic testimony that they 
gration. Washington, D.C. 20418 were being subjected to undue hardship. 

The pitting of automobiles and the dc- 
The current ISCO catalog describes struction of clothing by "acid smut" 
these and other biochemical research from power plants were described by 
instruments for your lab. A copy is - Boston's Sufferance of local residents in very strong terms. 
waiting for you. 

Sulfur Dioxide These physical losses could likely be 
reduced in direct proportion to the sul- 

In their report on the effects of sulfur fur content of the fuel burned by the 
dioxide emissions from power plants utility. Health damage during such epi- 

INSTRUMENTATION (29 fan., p. 381) Golden and Mongan sodes is difficult to document, but a 
SPECIALTIES COMPANY argue that large point sources contrib- prudent public health policy would as- ute only small amounts to the annual sume that it occurs unless it can be 

4700 SUPERIOR LINCOLN, NEBRASKA 68504 average SO2 dosage received in urban shown otherwise. The emphasis on an- 
PHONE (402) 434-0231 TELEX 48-6453 

areas. They conclude that power plants nual average concentrations from large 
Circle No. 81 on Reoders' Service Cord are likely to cause relatively uniform power plants obviously fails to pre- 
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sent the total impact of these sources. The founder and former editor of 
Because of our findings we are con- Herpetologica has stated a commonly 

cerned that the Environmental Protec- held view which, by implication, ren- 
tion Agency has failed to include 1 -hour ders my experiment superfluous. How- 
standards for SO2 in its proposed Na- ever, contrary evidence has been in the  
tional Primary and Secondary Ambient literature for many years. In a recent - 

Air Quality Standards. Without such review, Bellairs (1) states, "Viviparity .. .4. 
a standard in Massachusetts we would *in reptiles thus shows all gradations  

have had no bench mark with which between a state of affairs where the  
to compare the calculated concentra- mother does little more than act as a 
tions. We hope EPA will correct this mobile incubator for her unborn young, ...  

oversight when standards are promul- to one in which she probably supplies 
ga-ted. the embryo with a fair amount of food 

JAMES J. MACKENZIE to supplement its inadequate yolk." In 
Committee on Environmental Pollution, the species I used (Thamnophis sir- 
P.O. Box 289, M.I.T. Branch Station, talis) there is a functioning placental 
Cambridge, Massachusetts 02139 connection with the mother (2). - 

GORDON M. BURGHARDT 
Department of Psychology, University ................. 

of Tennessee, Knoxville 37916 
Drug Abuse? 
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tion of the use of amphetamines for 
hyperkinetic children (26 Mar., p. 
1223) supplied it. 

I have worked in the Los Angeles Calculus of Risk 
Juvenile Hall, and have seen many kids 
"busted" for using the same "yellow I his review of Nuclear Power and 
jackets," "reds," and "bennies" that my the Public (Book Reviews, 26 Feb., p. 
Beverly Hills patients use regularly. 792) Lee Loevinger has performed a 
And here they are sanctioning the use long-needed service in pointing out the 
of drugs for which other children are sophistry in comparing risks from auto-.... 
arrested. No proof-but let's try it. No mobile and aircraft accidents to risks 

proof marijuana is harmful-but let's from radioactive pollution. I have  u t.o u t 30% jail its users. listened with impatience many times to 

Schizophrenia if I ever saw it! this argument, which, as often as not, aiiuiii UU 
MAURICE L. KAMINS is made by well-known and competent 

6333 Wilshire Boulevard, persons. [Loevinger said: "The implicit CO StS 

Los Angeles, California 90048 suggestion that (these risks) are com- rare 

parable illustrates some of the confu- 
sion in this field. Most of the concern Our story is straightforward. 
about nuclear power plants has to do Automatic an.mal watering systems.work- 

Snake Eggs with the effects of . . . normal opera- they re cutting &ut.bottles all across.the 
tion . . . , not the danger of nuclear country. And they.save money-easily.30% of total animal care labor in most facilities 
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- .\ Please send us the whether the mothers were fed exclu- of automobiles and airplanes."] - 
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ovoviviparous. In neither case is there where, how long, and how carefully he 3 _____________________________ 
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the egg. Consequently, any experience tions exposed to fallout and either 
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vironment would have nothing to do have no control of the risk but are often 1city 
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4873); MEOFIELD, MAss. 02052: Richard M. Ezequelle, production of energy. In the us-c of fossil fuels, production of sulfur 
4 Rolling Lane (617-444-1439); CHICAGO, ILL. 60611: dioxide is not an essential by-product. Destruction of the environment 
John P. Cahill, Room 2107, 919 N. Michigan Ave 
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn is not a necessary consequence of strip mining. Pollution from almost 
Nance, 111 N. La Cienega Blvd. (213-657-2772) every method of producing and utilizing energy could be sharply atten- 

EDITORIAL CORRESPONDENCE: 1515 Massa- uated either through better practices or through development of new 
chusetts Ave., NW, Washington, D.C. 20005. Phones: methods. In view of the importance of energy to society, present ex- 
(Area code 202) Central office: 467-4350; Book Re 
views: 467-4367; Business Office: 467-4411; Circula- penditures on research and development related to energy are small 
tion: 467-4417; Guide to Scientific Instruments: 467 
4480; News and Comment: 467-4430; Reprints anti and these are not well apportioned. Two areas that particularly merit 
Permissions: 467-4483; Research Topics: 467-4455; increases in support are thermonuclear research and development of 
Reviewing: 467-4440. Cable: Advancesci, Washington 
Copies of "Instructions for Contributors" can be pollution-free means of using coal for electricity, liquid fuels, and 
obtained from the editorial office. See also page xv, methane.-PHILIP H. ABELSON 
Science, 26 March 1971. ADVERTISING CORRE- 
SPONDENCE: Room 1740, ii W. 42 St., New York, 
N.Y. 10036. Phone: 212-PE-6-1855. 



Adenosine-5'-Triphosphate-gamma-P32 
NEG-002X ATP-alpha - 32 Specific activity:> 10 curieslmM 
Standard package prices: $75/ 100/Ac, ATP-gamma- $100I5OQAc, $150/inc 
Normally shipped from stock. TTP-alpha - 32 
Adenosine-5'-Triphosphate-gamma-P32 

GTP- gamma 32 Specific activity: 2-10 curies/mM Standard package prices: $75/ 100/Ac, 
$1001500,5c, $150/inc 
Shipped from stock. 

Adenosine-5'-Triphosphate-alpha-P32 
NEG-003 
Specific activity: 1-5 curies/mM High specific $1 90/500/Ac, 

Standard package prices: $1001100/Ac, 

activity. 
Thymidine-5'-Triphosphate-alpha-P32 
NEG-005 

High purity. Standard package prices: $851100/Ac, 
Specific activity: 1-5 curies/mM 

Low price.  

Guanosine-5-Triphosphate-gamma-P32 
NEG-004 
Specific activity: 1-5 curies/mM 
Standard package prices: $85! 1 00/Ac, 
$1501500/Ac, $225/inc 
Shipped from stock. 

All compounds are packaged in ethanol :water 
solution, 1:1, and shipped in dry ice in our new 
leakproof combi-vial container with the conve- 
nient multi-dose/screw-cap closure. 
The unequaled purity of NEN's phosphorous-32 
nucleotides is guaranteed by the most rigorous 
specifications in the industry (sent to you on 
request). Their high specific activity and high 
chemical stability let you save money by 
ordering in larger quantities. NEN quality costs 
no more. 
Consult our new brochure, Nucleic Acids and 
Derivatives, which lists more than 100 C', H3, 
and 32 labeled nucleics. 

combi-vial Place your order collect. - - Leakproof 

I New England Nuclear  
575 Albany Street, Boston, Mass. 02118 
Customer Service: (617) 482-9595 
Canada: NEN Canada Ltd. Dorval, 
Quebec TEL: (514) 636-4971 
Europe: NEN Chemicals GmbH 
Dreieichenhain bei Frankfurt, Germany 
TEL: Langen (06103) 8353 
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Mottler precision inetnirnente 

make measurement more productive JY - - - - 

TeaytheMettier name stands for more MettIr brings more eapbIflty to iass In automatic melting point instrurnen 
than the finest precision alancesavaik measurement Since Mettler intrQduced The unique FP series of interchange- 
able. It.ep.re.s.ents.a bread line of in Ihe sustitutlon balance, it has been able modular instruments permits melt- 
.stru.mants.developed tornake thermal, the laboratory standard for precision. ing aiid boiling - poTh.t.determinations, 
.VO.tim.etric,.an.d.macs.measuremer'it oday, three out of every four balances the.mat microscopy.or analyse.s.of. 
even more productive.in use throughout the world beaV the softening characteristics 

. them are designed for accuracy, -: - - - - - . temperature .measu 
speed, rej,roducibitity.1a.nd. tic.atlon irty-eight basic models Analytical. - ment. The Mettler TM series of digital - 

flexibiUtyto meet the growind.em.and.a.op-loader. The new top loading  - thermometers brings-a new.hig.to. 
for automation in laboratories trohic balanoes provide direct connec- accuracy, control, and ease of.use in 

.- .  Uon to.lata.processing.eqtipment ordlnar.tem.prature measurement. In 
.Mettler has built the same intrinsic.-They-weigh.in.less.than 1 .5second . >anlyticaI laboratories. Or, in industrial 

.uality into its new instruments. that.save.80 percentof the operator's time. ProQess - control-monitoring, reco.rd 
.has.made.sname synonymous ritl'i - - ing, or regulating process equip.ent 
.p.recision balances Me.tHe.r.ac. $ he state.&the-aEt Mettler.updates antd.standard in voiLl 

In thermal analysis and meawt'eflient. metric measurement Nqw titration is 
Mettler iIltIovatlQn.nia.bora.tp.ry auto htrecordlng V a6tAim.Therm.oan.aIy&& push-button easy Thenew Mettler.i4to-. - - 

matlon, In mass, therma.I a ri d volumetric No other system provides simultaneous ntatic titrator is a group olmodular.tiPits. 
.me a st,irsment Mettler provides total T/DTG/DTA on a sln9le sample for with more titration capability than any 
continuity with automatic in#Ormation totalpomparabitityasquicklyand accu oth5r system.. Preset end.oin.t.with. 
.handling systems-.4reeo rcl era remote ately as Mettlar Work witb mtlh9ram digital r0adout recording.tit r ati0.n,. 
readouts, remote control, computers, or multigrarn samples At tempe atures ph Ctat and provisionfor.Ir. 
or etectronk data storage systems from 150 to + 24Q C entry into data processing systems.. 
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Our other dimensions: 
... service. Our customer service or- 
ganization-40 strong from coast to 
coast-is on call at any time. If you 
have trouble with a Mettler instrument, 
you can expect quick adjustment or 
repair.. Depend on it.. 

Equally important is preventive mainte- 
nance.. Periodic checkups by our serv- 
ice people help spot trouble before it 

happens.. And if you have your own 
instrument service people, we'll gladly 
help train them.. 

... sales. Mettler products are sold 
through leading laboratory supply 
dealers and authorized manufacturers' 
representatives.. All are instrument 
specialists.. For more information about 
our products, contact one of them or 
call or write us direct.. 

Mettler Instrument Corporation 
Box 100 
Princeton, New Jersey 08540 
609/448-3000 
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The indispensable . 
rmnkrnann Iquidha ndling systems 

I 

Wecallthem't e.indispen- ment, with reproducibility of ?.060/o including sample streaking of TLC 
sables' because once you use them, at 5 ml. plates.. 
you'll wonder how.you ever managed.The M.etrohm Mu.Iti-Dosirnat is.an.Our continuous fl6w multichannel 
without them automatic motor-driven buret. Digital peristaltic pump lets you circulate, mix, 

For unbelievable ease in m icropip t- readout eliminates meniscus reading dilute or remove liquids atcontin ously 
ting with virtually 100% sample recov- error. Snap-.n bure.t assemblies are in- adjustable flow rates of 0.3 to 7200 ml 
ery, try the slim new Eppendorf0 push- stantly interchangeabLe for.n6n-stop pe.r hot..r. Non-pulsating and self-prim- 
button Micropipets. They are now - titrating. Available in micro 0..2 to 1.0 ing, the pump has novalv sor seals 
available -in 13 sizes, from 5 to.,000 ml) and macro (.5 to 50 m.I) versions, 6.nd co.n han.dIe up.to 16 channels 
..tl, and precision is as fantastic as ever; with automatic stirrer and many other simultan.ously. 
less than 1% standard deviation at 10 accessories. ..We've got other 'indispensable' dis- 
l. Also.notee convenient new rack.For administering micro liter volum s - pensers as well. For complete literature 
with two storage compartments for dis-.of liquid at constant rates, nothing &n them all.write Brinkmann lnsfru- 
posable tips. matches our Microdoser with 2-speed, ments. Gantiague Road, Westbury, 

.For the versatility of on-fla.k an.doff.battery-powered motor. .N. y.11590. In Canada, 
flask dispensing of liquid volumes from cially designed 50, 100, 250 and 500 w.rite: Brinkmann.Instru- 
.05 to 15 ml, consider the Brinkmann lambda microsyringes and is ideally ments (Canada) Ltd., 50 
Dispenser. .U.nlike hiast conventional suited to a variety of medical, biologi- Galaxy Boulevard, Rexdale ha.macologica (Toronto,Onta NKMANN 

ispensers, this 



Just published "' ecOV" 

THE AAAS 
SCIENCE BOOK LIST 

and on 2441 
' - - - - Citations annotations trade 

(Third edition) 

books, textbooks, and references in the 

pure and applied sciences for secondary 
school students, college undergraduates, free copy St teachers, and nonspecialist adult readers.. 

is yours for the asking. - Supersedes the popular 1964 edition which 
has been widely used as a library acquisi- 

A complete procedure for isoelectric tion and collateral reading guide. focusing. Two-dimensional electro Bound in sturdy green cloth, 452 pages, 
with author, title, and subject indexes 

phoresis on gel-gel and gel-acetat and a directory of book publishers. Corn- 
Lipoprotein separation. Two - .. plete citation of each book includes, 

author, title, name of publisher, level of methods for separating RNAs of 
difficulty, descriptive annotation and price 16S and smaller molecular - -- - /---" --. of book.. 

weight. Brain-extract esterases - - ------ 

and other tissue extracts. - List price $10 
Staining techniques. - AAAS members' cash price, $9.00 

Call or write for your free copy.. 
Ortec incorporated, 133 Midland Road Oak Send orders to 

Ridge, Tennessee 37830; phone (615) 482 4411 AAAS Publications Department BL 
/n Europe: Ortec GmbH, 5 MLinchen 13 
Frankfurter Ring 81, W. Germany; phone (0811) -- 1515 Massachusetts Avenue, NW 
359-1001.. /n the UK: Nuclear Measurements Ltd., - Washington, D.C. 20005 
Daliow Road, Luton, Bedfordshire, England; 
phone Luton 27557. - AN!EGL3 COMPANY 5043 

Circle No. 83 on Reoders' Service Cord _____________________________________________ 

The WANG 
700 Series  Now 

a calculator 
that lets you 

- write your 
\\flprograms 

and store them on a tape cassette 
It's easy to store, enter or change programs with a 700 Series 3 standard models, 
and there are no language problems You already have the knowl- 1.9, 5.6 and 
edge in the math steps you re now using to solve your problems.. 11.2 gal. - - / /  / 
With the Wang 700 you'll have more than a calculator. There are stainlesE steel tank  /7 - - / - 
16 special function keys that make it personally yours - you-can capacity. /7  

determine the function each performs. And a choice of typewriter Larger capacities - < /2?t7 
or printer/plotter output turns the 700 Series into a fully program- available. - 
mable calculating system. 
And to make it even easier, Wang offers a library of pre- 
programmed cassettes for the many standard needs. Want a Designed with the proper combination of tank size, power 
demonstration? Call Mr. Courtney collect at 617-851-7211 or output and solvent or detergent for day to day ultrasonic 
send us the coupon. cleaning; Blackstone Heated Tank units withstand continu- 

r-.?., ous operation at high temperatures 
I Wang Laboratories, Inc. Dept..  I Selective heat and power control Patented lead zirconate 836 North Street, Tewksbury, Mass.. 01876 titanate transducers silver brazed to tank. Solid state gen- 1 erators, automatically tuned. Average power 200-800 watts, I'd like a 700 demonstration as soon as possible.. Call me at I nominal frequency 25KHZ, 120 VAC 60 cycle. I ____________________fora date.. I (Phone number) Let us prove Blackatone's greater efficiencyand reliability. 

I Name _____________________ 
I Company I BLACKSTONE ULTRASONICS, INC. 
I Street ___________________________________________ I Jamestown, NY. 14701 
I City State Zip 
L.?j 
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July 

1-2. Effect of Environment on Material 
Properties in Nuclear Systems, intern. 
conf.., London, England. (Meetings Officer, 
Inst. of Physics and Physical Soc.., 47 
Belgrave Sq., London, S.W.l) 

1-3. European Dialysis and Transplant r ee 
Assoc.., 8th annual, East Berlin, Germany. 
(R. Natusch, 2nd Medical Clinic, Charite, Schumannstrasse 20/21 104 Berlin) 

5-7. Rare Earths and Actinides, Dur- 
ham, England. (Meetings Officer, Inst. of 
Physics and Physical Soc., 47 Belgrave 
Sq., London, SW. 1, England) 

5-8. Shock Tube, 8th annual intern. 
symp.., London, England. (Meetings Of- 
ficer, Inst.. of Physics and Physical Soc., 11114 11114  
47 Beigrave Sq.., London, S.W.1) 

5-9. Crystal Growth, Marseille, France. 
(Meetings Officer, Inst. of Physics and 
Physical Soc.., 47 Belgrave Sq., London, 
SWi, England) 

5-9. Gas Kinetics, 2nd annual intern. 
symp., Swansea, Wales. (H. M. Frey, 
Dept.. of Chemistry, The University, 
Whitekaights Park, Reading, England) 

5-9.. Rapid Methods for Measuring 
Radioactivity in the Environment, intern. 
symp.., Neuherberg, Germany. (B. Sansoni, 
Gesellschaft fur Strahlenforschung m.b..H., 
Jngolstadter Landstr. 1, D-8042 Neuher- 
berg bei Munchen, West Germany) 

5-10. General Relativity and Gravita- 
tion, intern. conf., Copenhagen, Denmark. 
(Meetings Officer, Inst. of Physics and 
Physical Soc., 47 Belgrave Sq., London, - - - u---- - - 
S.W.1, England) 

7-9. American Inst. of Aeronautics and 
Astronautics and Canadian Aeronautics 
and Space Inst.., 12th Anglo-American 
Aeronautical Conf., Calgary, Alta., Can- 
ada.. (Secretary, AIAA, 1290 Ave. of the 
Americas, New York 10019) 

7-9. Northwest Pacific Plastics Conf., 
8th annual, Pullman, Wash. (M. Adams, 
Head, Chemical Research Section, Col- 
lege of Engineering, Washington State 

9. Phonon-Photon Interactions, Acous- NEW Heath Scientific 

Univ.., Pullman 99163) 
tics Group jointly with Optical Group, 
York, England.. (Meetings Officer, Inst. of I 
Sq.., London, S.W.1, England) nstrumentation Catalog Physics and Physical Soc., 47 Belgrave 

10-13. International Bronchoesophago- ... describes hundreds of Heath systems and instruments for academic and 
logical Soc.., 13th congr., Lyon, France. industrial laboratories. lncludes latest additions to the famous Heath! MaIm- 
(C. M. Norris, 3401 N. Broad St., Phila- stadt-Enke Modular Analog-Digital System ... two new versatile modules, over 
deiphia, Pa. 19140) a dozen new plug-in logic circuit cards; the new Malmstadt-Enke Lab Expan- 

1/-13.. De ver Research Inst.., 20th sion Package, which gives your Basic M-E Lab new capabilities in computer 
X-ray conf., Denver, Cob. (J. B. New- logic & digital electronics. New Heath instrumentation ... 15 MHz dual trace 
kirk, Metallurgy and Materials Science scope... 80 MHz frequency counter. New low cost Specific Application Spec- 
Div.., Univ. of Denver, Denver 80210) troscopy Systems and new modules. Plus the complete line of Heath test 

11-15. Health Physics Soc., 16th annual, equipment... scopes, power supplies, generators, VTVM's & VOM's, testers 
New York, N.Y. (L. Gemmell, Health and meters. Investigate the world's largest selection of high quality, low cost 
Physics Div.., Brookhaven Nati. Lab., Up- laboratory instrumentation ... send for your FREE 1971 Heath Instrumentation 
ton, N.Y. 11973) 

11-16. Weights and Measures, natl. Catalog now! 
conf., Washington, D.C. (Executive Sec- 
retary, Natl. Bureau of Standards, Wash- fVTU. I HEATH COMPANY. Dept 520.19 

EtIIEE Benton Harbor, MichiEan 49022 a Schlumberger company I 

ington, D.C. 20234) 
11-17. Molecular Basis of Biological I 

 YOUR I  Please send free Heath Scientific Instrunentation Catalog Activity, Caracas, Venezuela. (K. Gaede, lUK Nane_______________________________________ I 

Instituto Venezuela de Investigaci6nes Address__________________________________________ I 

Cientificas, Apartados 1827, Caracas) FREE COPY ________________ ________ ________ 

12-14. Aircraft Design and Operations, I City State Zip 

3rd annual mtg., Seattle, Wash. (R. E. TflT1V1 I  order prices; FOB factory.. Prices & specifications 
LYJJ...PLI..A6 Hage, McDonnell Douglas Corp., 3855 I subject to change without notice. EK-302 

Lakewood Blvd., Long Beach, Calif. ____________________________I??J 
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12-14. Calorimetry and Thermody- 
namics, 2nd intern. conf., 26th annual, 
Orono, Maine. (S. R. Gunn, Univ. of 
California Radiation Lab., Box 808, Liver- more 94550) 

12-14. Reliability and Maintainability, 
- 10th annual conf., Long Beach, Calif. 

(American Inst. of Aeronautics and Astro- 
nautics, 1290 Ave. of the Americas, New 

- - York 10019) 
- 12-16. Society of Analytical Chemistry, 

3rd annual symp., Durham, England. 
(C. A. Johnson, 9/10 Savile Row, London 
WiX lAF, England) 

12-16. Owner-Engineer-Contractor Re- 
lations in Tunneling, Deerfield, Mass. (Sec- 
retary, Engineering Foundation, 345 E. 

- 47 St., New York 10017) 
12-16. Microbiology and Sanitation in 

the Food Industry, St. Paul, Mino. (Inst. 
of Sanitation Management, Univ. of Min- 
nesota, St. Paul) 

12-16. Pacific Science Congr., 12th, 
Canberra, Australia. (0. Frankel, Aus- 
tralian Acad. of Sciences, Gordon St., 
Canberra City 2601) 

12-16. International Union against 
Tuberculosis, 21st annual conf., Moscow, 
U.S.S.R. (Secretariat, IUAT, 20, rue 
Greuze, 75-Paris 16e, France) 

- 12-16. Women in Engineering, Bridging 
the Gap between Technology and Society, 
Henniker, N.H. (Secretary, Engineering 

* . - . *. . Foundation, 345 E. 47 St., New York 

12-17. Industrial Measurement by Ra- 
diation Techniques, London, England. 
(Meetings Officer, Inst. of Physics and 
Physical Soc., 47 Beigrave Sq., London, 

Circle No. 80 on Readers' Service Card S.W.l) 
______________________________________________________________________ 12-17. Useful Wildland Shrubs, Their 

Biology and Utilization, intern. symp., 
Logan, Utah. (C. M. McKell, Dept. of 
Range Science, College of Natural Re- 

W If TI sources, Utah State Univ., Logan 84321) 
12-19. Relativity and Gravity, Trieste, 

Italy. (A. M. Hamande, Centre for Theo- 
3,839,800* 

retical Physics, Miramare, P.O. Box 586, 
34100 Trieste) 

- - -  - gallons of w ater 13-15. Electromagnetic Compatibility, 
intern. symp., Philadelphia, Pa. (F. Haber, 

 9 Moore School of Electrical Engineering, 
* Univ. of Pennsylvania, Philadelphia 

19104) 
13-15. Plastics in Building and Con- Capacity: 1.4 KVA struction, Pullman, Wash. (R. A. V. 

Flow: 8 gpm (max) Raff, College of Engineering, Research 
Pressure: 20 psi max Div., Washington State Univ., Pullman 
Temp. Control: ? 0.30C 99163) 

13-16. Synthesis in Organic Chemistry, 
If you use tap water to cool EPR and NMR magnets, electrophoresis units Cambridge, England. (Meetings Officer, 
or other heat producing equipment, you can waste almost 4 million Inst. of Physics and Physical Soc., 47 Bel- 
gallons of water a yearl You can also suffer from temperature and pres- grave Sq., London, S.W.1, England) 
sure instability, clogged filters, water shut off and other problems.. 13-17. Society for the Study of Fertil- 

A Neslab H> series Refrigerated Recirculating Heat-Exchanger will operate ity, Nottingham, England. (Secretary, SSF, 
with less effort and considerable increase in the reproducibility of results.. 141 Newmarket Rd., Cambridge, CBS, 
It saves plenty of water, too .. .. a mighty important consideration in this 8HA, England) 
era of water shortages.. 14-16. Molecular, Cellular and Devel- 

We offer several models with cooling capacities from 1.4 to 10 KVA and a opmental Biology, National Cancer Soc. 
variety of output pressures and temperature controls.. Priced from $900. Conf., Boulder, Cob. (K. R. Porter, Dept. 

Based on lgpa 24hr speratiss of Molecular, Cellular and Developmental 
Biology, 126 Biosciences, Univ. of Colo- 
rado, Boulder 80303) 

14-17. British Coaf. on Audiology, 
P Dundee, England. (Meetings Officer, Inst. 

 of Physics and Physical Soc., 47 Beigrave Sq., London, S.W.l, England) 

14-17. Noise Control Conf. and Exhibi- 
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Canberra, Australia. (0. Frankel, Aus- 
tralian Acad. of Sciences, Gordon St., 
Canberra City 2601) 

12-16. International Union against 
Tuberculosis, 21st annual conf., Moscow, 
U.S.S.R. (Secretariat, IUAT, 20, rue 
Greuze, 75-Paris 16e, France) 

- 12-16. Women in Engineering, Bridging 
the Gap between Technology and Society, 
Henniker, N.H. (Secretary, Engineering 

* . - . *. . Foundation, 345 E. 47 St., New York 

12-17. Industrial Measurement by Ra- 
diation Techniques, London, England. 
(Meetings Officer, Inst. of Physics and 
Physical Soc., 47 Beigrave Sq., London, 

Circle No. 80 on Readers' Service Card S.W.l) 
______________________________________________________________________ 12-17. Useful Wildland Shrubs, Their 

Biology and Utilization, intern. symp., 
Logan, Utah. (C. M. McKell, Dept. of 
Range Science, College of Natural Re- 

W If TI sources, Utah State Univ., Logan 84321) 
12-19. Relativity and Gravity, Trieste, 

Italy. (A. M. Hamande, Centre for Theo- 
3,839,800* 

retical Physics, Miramare, P.O. Box 586, 
34100 Trieste) 

- - -  - gallons of w ater 13-15. Electromagnetic Compatibility, 
intern. symp., Philadelphia, Pa. (F. Haber, 

 9 Moore School of Electrical Engineering, 
* Univ. of Pennsylvania, Philadelphia 

19104) 
13-15. Plastics in Building and Con- Capacity: 1.4 KVA struction, Pullman, Wash. (R. A. V. 

Flow: 8 gpm (max) Raff, College of Engineering, Research 
Pressure: 20 psi max Div., Washington State Univ., Pullman 
Temp. Control: ? 0.30C 99163) 

13-16. Synthesis in Organic Chemistry, 
If you use tap water to cool EPR and NMR magnets, electrophoresis units Cambridge, England. (Meetings Officer, 
or other heat producing equipment, you can waste almost 4 million Inst. of Physics and Physical Soc., 47 Bel- 
gallons of water a yearl You can also suffer from temperature and pres- grave Sq., London, S.W.1, England) 
sure instability, clogged filters, water shut off and other problems.. 13-17. Society for the Study of Fertil- 

A Neslab H> series Refrigerated Recirculating Heat-Exchanger will operate ity, Nottingham, England. (Secretary, SSF, 
with less effort and considerable increase in the reproducibility of results.. 141 Newmarket Rd., Cambridge, CBS, 
It saves plenty of water, too .. .. a mighty important consideration in this 8HA, England) 
era of water shortages.. 14-16. Molecular, Cellular and Devel- 

We offer several models with cooling capacities from 1.4 to 10 KVA and a opmental Biology, National Cancer Soc. 
variety of output pressures and temperature controls.. Priced from $900. Conf., Boulder, Cob. (K. R. Porter, Dept. 

Based on lgpa 24hr speratiss of Molecular, Cellular and Developmental 
Biology, 126 Biosciences, Univ. of Colo- 
rado, Boulder 80303) 

14-17. British Coaf. on Audiology, 
P Dundee, England. (Meetings Officer, Inst. 

 of Physics and Physical Soc., 47 Beigrave Sq., London, S.W.l, England) 

14-17. Noise Control Conf. and Exhibi- 
Circle No. 82 on Readers' Service Cord 
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CELL DISRUPTION - - MB -tift 

PARR? . I Jack the Dripper 

'9-- V 

(.5/p K 
-4--- 

Uses chemically inert and 
non-ionizing nitrogen de- 
compression to release .. If your research involves DNA-RNA 
active enzymes and pro- or DNA DNA Hybridization studies, NBS has the answer.. A universal 
teins from tissues or cell Membrane Filtration Apparatus, equipped with reversible washing 
cultures.. assembly and individual reservoirs, can now be employed for hybrid- 

* No cell heating ization studies as well as rapid and complete filtration and/or collec- 
tion of bacteria and precipitates; and protein-DNA-binding studies. 

* No oxidation To eliminate handling of individual reservoirs, a 10-cavity loading 

* Uniform rupture block can be quickly set in place for efficient filling and filtration.. 
- The entire battery of filters, clamped and sealed together, can be 

* Selective action inverted at one time so that both sides of the 25 mm membranes 

* Works equally well Ask for Product Sheet 4635 can be repeatedly washed.. 
with any volume or describing this new and faster For complete information, ask for catalog DNAS/571 
concentration method for cell extractions. 

t &. 

- J? I :U I  F-I i I'Ik'AI I  I E41*LJ 'Al LI NEW BRUNSWICK SCIENTIFIC CO., INC. 

- - \\j,../ 1130 SOMERSET ST NEW BRUNSWICK NJ. t5553 2t1.54t-4ttt 

Circle No. 102 on Readers' Service Card 
Circle No. 103 on Readers' Service Cord 

*ght properties 

1inni fli 

- for less than 25O! 

- With Bausch & Lomb's low cost helium-neon gas 
Laser and Laser Experiment Kit you will teach optical 

principles most effectually. Furthermore, you'll find your 
students cooperating most energetically. 

Operation of the Laser is uncomplicated and dependable for 
classroom use. Just plug it in and it begins to lase. Power is .1mw, 
multi-mode, producing a monochromatic beam at 6328 Angstroms. 
It's about the size of a shoebox and weighs approximately three 

The Experiment Kit contains all necessary components to con- 
duct impressive demonstrations. There are set-ups for 13 experi- 

----  ments from reflection to a Michelson Interferometer. Even for mak- 
ing and reconstructing holograms. A comprehensive manual and 
treatise on laser theory and practice are included. 

-. Just write for our catalog 41-2325 and you will have all the 
facts on this contemporary teaching tool. 

BAUSCH & LOMB  
SCIENTIFIC INSTRUMENT DIVISION 

20841 Bausch Street, Rochester, New York 14602 
Circle No. 60 on Readers' Service Card 
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tion, West Lafayette, lad. (M. J. Crocker, 
School of Mechanical Engineering, Purdue 
Univ., Lafayette 47907) 

15-17. Extra-Corporeal Technology, 
9th intern. conf., St. Paul, Mian. (E. C. 
Berger, American Soc. of Extra-Corporeal 
Technology Inc., 287 E. 6 St., St. Paul 
55101) 

17-21. Trausportatiosa Engineering, 
- Milwaukee, Wts. (Secretary, American 

Soc. of Civil Engineers, United Engineers 
Center, 345 E. 47 St., New York 10017) 

18-21. Multimedia in the Health Sd- 
- - - - -, - - -. ences, natl. coaf., Cincinnati, Ohio.. (G. 

- Grupp, Dept. of Biomedical Communica- 
tion, College of Medicine, Univ. -of Cia- 

- ' * - e - -. - cinaati,Cincinaati) 
* - * ee * * e e . * - , * 18-22. Amertcan Soc. of Pharmacog- 

0 - - * * - * -, nosy, Columbus, Ohio. (J. L. Beal, College 
' of Pharmacy, Ohio State Univ., Colum- 

8 8 8 - - SO - 8 - bus 43210) 
18-22. American Veterinary Medical 

e - e - - - - * - Assoc., 108th annual, Detroit, Mich. (M.. 
R.. Clarkson, AVMA, 600 5. Michigan 

8088  808 Ave..,Chicagolll..60605) 

18-23. -Otolaryngology, 3rd congr., Ed- 
inburgh, Scotland. (J. W. Dixon, Dept. of 
Otolaryngology, Royal Infirmary, Glas- 

- - gow, C4, Scotland) 
18-24.. American Medical Technologists, 

- - Columbus, Ohio. (C. B. Dziekonski, 
AMT, 710 Higgins Rd.., Park Ridge, Ill.. 

- 60068) 
19-2 1. Space Systems, American Inst. 

of Aeronautics and Astronautics, Denver, 
Cob. (P. K. Eckman, Mission Analysis 
Div.., Jet Propulson Lab., California Inst. 
of Technology, 4800 Oak Grove Dr., 
Pasadena 91103) 

19-21. Computer Simulation Conf.., 
Boston, Mass. (D. H. Niesse, Dept. K676, 
McDoanel Automation Co.., Box 516, St.. 
Louis, Mo. 63166) 

19-23. Clinical Engineering, Deerfield, 
Mass.. (Secretary, Engineering Foundation, 
345 E. 47 St., New York 10017) 

19-23. Cultural Factors in Mental Test 
Development, Application, and Interpre- 
tation, Istanbul, Turkey. (L. 1. Cronbach 

- -- - 16 Laburnum Rd.., Atherton, Calif.. 94025) Eligibility to apply for this Ot ofher TIAA lIfe mnsurarce is - - - ........ 19-23. Quantit tive Decision Making for 
the Delivery of Ambulatory Care, Henni- 
ker N.H. (A. R.. Jacobs, Statistics nd 
Evaluation Unit, Univ. of Rochester 

- - -- - School of Medicine, Rochester; N.Y.) 
19-23. Light Scattering in Solids, 2nd 

- intern. congr., Paris, France. (M. Balkan- 
- - skt Laboratoire de Physique des Solides, 

Faculte des Sciences, Tour 13, 9, Quai 
-- -- Saint-Bernard, Paris Sc) 

- - 19-23. British Medical Assoc.., scien- 
- tific mtg.., Leicester, England. (Secretary, 

TEACHERS INSUIIANCE AND ANNUITY ASSOCIATION BMA, BMA House, Tavistock Sq.., Lon- 
7fl Third Avenue NOW YOlit,N V.10017 - don W.C.1, England) 

Plea e rn lithe n w ife insuran e Guide d a p rson I illustrat 19-23. Molecular Energy Transfer 
Coaf., Cambridge, England.. (A. B. Cal- 

- - - - - - lear Dept. of Physical Chemistry, Univ.. 
- - - - - of Cambridge, Lensfi Id Rd., Cambridge) 

Address 19-24. Continuous Culture, 5th intern. 
.tre t -.. - i symp., Oxford, England. (F. J. Griffin 

______________________________________________________________ - Soc of Chemical Industry, 14 Belgrave 
Sq London, S.W. 1, England) 

Oepndnis'A e -  19-24. Mathematical Models in fly- 

- - Nonprofit. m ,,i ver - -- drology, Intern. Assoc. of Scientific fly- 
- - - - - ollege, univer - - I or  cientifi inslitupon drology, Warsaw, Poland. (Z. Kaczmarek, 

Warsaw Technical Univ., Plac Jednosci 
Robotniczej, Warsaw 1) 

20-23. Mechanised Information Storage 
Circle No. 40 on Reoders' Service Card 
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the Delivery of Ambulatory Care, Henni- 
ker N.H. (A. R.. Jacobs, Statistics nd 
Evaluation Unit, Univ. of Rochester 

- - -- - School of Medicine, Rochester; N.Y.) 
19-23. Light Scattering in Solids, 2nd 

- intern. congr., Paris, France. (M. Balkan- 
- - skt Laboratoire de Physique des Solides, 
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-- -- Saint-Bernard, Paris Sc) 

- - 19-23. British Medical Assoc.., scien- 
- tific mtg.., Leicester, England. (Secretary, 

TEACHERS INSUIIANCE AND ANNUITY ASSOCIATION BMA, BMA House, Tavistock Sq.., Lon- 
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and Retrieval Systems, 3rd annual con 
Cranfield, England. (C. Cleverdon, Cra 
field Inst. of Technology, Cranfield, Be 
ford) 

20-23. Nuclear and Space Radiati 
Effects, Durham, N.H. (T. M. Flanaga B aits cli 
Gulf Radiation Technology, P.O. Box 608, - ..... 
San Diego, Calif. 92112) 

20-23. Physiology and Pharmacology of 
Cyclic AMP, intern. coaf., Milan, Italy. - 

(R. Paoletti, Inst. of Pharmacology, Univ. 
of Milan, via Vanvitelli, 32, 20129 Milan) 

20-25. International Assoc. of Geo- 
chemistry and Cosmochemistry, Moscow, 
U.S.S.R. (A. P. Vinogradov, Vernadsky 
Inst. of Geochemistry, Moscow V-334) 

21-23. Visual Performance When Using ... ..... ... 

Optical Instruments, Munich, Germany. 
(Meetings Officer, Inst. of Physics and 

Physical Soc., 47 Belgrave Sq., London, - fi 

S.W.l, England) Microscope 21-25. International Soc. of Clinical 
Laboratory Technologists, New York, 
N.Y. (D. Birenbaum, 805 Ambassador 
Bldg., St. Louis, Mo. 63101) 

22-30. Pacific Coast Oto-Ophthalmo- - 

logical Soc., Honolulu, Hawaii. (F. A. - g iv .e y o .u Sooy, Dept. of Otolaryngology, Univ. of 
California Medical Center, San Francisco 
94122) ....... .5.harp.fo.cus 

23-27. High-Energy Electrons and Pho- 
tons, Ithaca, N.Y. (Conference Secretary, 
Lab. of Nuclear Studies, Cornell Univ., . . ... 

Ithaca 14850) 
24-30. International Assoc. of Applied 

25-30. Pure and Applied Chemistry, - ... .. ed.ge-t.o-e1g 
Psychology, 17th congr., Lige, Belgium. (Prof. Piret, 47 rue Cesar Franck, Lige) - - 
23rd intern. congr., Boston, Mass. (A. T. 
Winstead, American Chemical Soc 1155 

16th St., NW, Washington, D.C. 20006) a.ta.nyp.owei 25-30. Engineering Properties of Sea 
Floor Soils and Their Geophysical Iden - - 

tification, Seattle, Wash. (R. C. Bostrom 
Earthquake Engineering Group, Dept of 

Civil Engineering, Univ. of Washington, ..se.lecta 25-30. Transportation Engineering 

Conf., American Soc. of Civil Engineers, 
Seattle, Wash. (W. H. Wisely, ASCE, 
345 E. 47 St., New York 10017) 

25-31. Physiological Sciences, 25th 
intern. congr., Munich, Germany. (K. 
Thurau, Theresienhoehe 15, 8000 Munich) - 

26-30. Automatic Cytology Conf., 
Henniker, N.H. (Secretary, Engineering 
Foundation, 345 E. 47 St., New York 

26-30. Instrumentation Science, 30th  T?ry an extra va1u' 
10017) 
annual conf., Instrument Soc. of Amen D i4 9 1 v-mk 7hb 
Geneva, N.Y. (S. Lees, Forsyth Den . JKtULI1 L% L'JIIILI....VV 1111 it 
Center, 140 Fenway, Boston, Mass 

02115) noseieceIi'.lio.f fi.tfi.elds 26-30. Teaching the Handicapped Child intern. conf., Norrkoping, Sweden (R ... .... 
Hermelin, 85/86 Newman St., London 

no extra W. 1, England) .......chrge 
26-31. Physics of Electronics and 

Atomic Collisions, 7th intern. conf Am 
sterdam, Netherlands. (J. Kistemaker - We'IIa ... 
Inst. of Atomic and Molecular Physics range .a free demonstration using your own slides. Write k 
FOM, Kruislaan 407, Amsterdam-O) . catalog31 -1 85.and our free demonstration plal 

28-30. Montana Radiological Soc.., 
Bozeman. (C. H. Agnew, MRS, Box 1543, 
Billings, Mont. 59101) 

29-5. World Federation of the Deaf, 
6th congr., Paris, France. (Organizing BAUSCH & LOMB  Committee of the 6th Congr. of the 
21 MAY 1971 SCIENTIFIC INSTRUMENT DIVISIO 
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Earthquake Engineering Group, Dept of 
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26-30. Automatic Cytology Conf., 
Henniker, N.H. (Secretary, Engineering 
Foundation, 345 E. 47 St., New York 

26-30. Instrumentation Science, 30th  T?ry an extra va1u' 
10017) 
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WFD, Confederation Nationale des Sourds Engineering Conf., Boston, Mass. (F. A. 
de France, 20, rue Therese, Paris 1) Creswick, Battelle Memorial Inst., 505 Vrite for our free 30-1. Linguistic Soc. of America, Buf- King Ave., Columbus, Ohio 43201) 
falo, N.Y. (T. A. Sebeok, Patton House, 3-6. Operator, Engineer and Manage- 24-page booklet, Indiana Univ., 516 E. 6 St., Bloomington ment Interface with the Process Control 
47401) Computer, Lafayette, Ind. (Organizing "STIMULATING" 

30-8. Ophthalmological Conf., Portillo, Committee, Lab. for Applied Industrial 
Chile. (Resort Representation Service, 30 Control, Purdue Univ., Lafayette 47907) 

The Digital Stimulator Rockefeller Plaza West, Rockefeller 4-5. Regulation of Coronary Blood 
Center, New York 10020) Flow, Intern. Union of Physiological 

Designed by a Neurophysiologist 30-13. International Assoc. of Mete- Sciences, Antwerp, Belgium. (W- Schaper, 
for Neurophysiologists orology and Atmospheric Physics, Mos- Janssen Research Foundation, Koninklijke 

cow, U.S.S.R. (W. L. Godson, Meteorology laan 17, 2340 Beerse, Belgium) 
Office, Dept. -of Transportation, 315 Bloor 5-6. Association of American Feed Con- 

 -  St. W., Toronto, Ont. Canada) trol Officials, 61st annual, Jackson, Wyo. 
- (R. McDonald, Texas Feed and Fertilizer 

Photon-Coupled Stimulus Iso- August Control Services, Box 3160, College Sta- 
lator Excellent isolation and tion 77840) 
faithful reproduction of either 1-5. American Soc. of Animal Science, 5-8. Singapore-Malaysia Congr. of 
positive or negative input sig- Davis, Calif. (G. P. Lofgreen, Imperial Medicine, 6th intern.., Singapore, Malaysia.. 
nals without switching.. Valley Field Station, 1004 E. Holton Rd., (C. Beng Keng, do Medical Unit 1, 

El Centro, Calif. 92243) General Hospital, Singapore 3) 

- Stimulus/Train Interval Mod- 1-6. International Congr. of Immu- 5-20. International Geographic Union, 
ule 100,000 cycle/sec crystal nology, Washington, D.C. (H. B. Lemp, European regional coof., Budapest, Hun- 
converted to 10,000 cycle/sec Union of Immunological Soc., 9650 Rock- gary. (G. Born, IGU Hungarian Natl. 
basic frequency clock.. Thumb- 

-- - wheels select precise Stimulus 
0 ' Intervals and Train Intervals.. ville Pike, Bethesda, Md. 20014) Committee, Nepkoztarsasag utja 62, Bud- 

c 2-4. Olfaction and Taste, 4th intern., apest VI) Munich, Germany. (D. Schneider, Max- 8-12. Clay Minerals Soc., 8th annual, 
Number of Events Module Planck-Institut fur Verhalteasphysiologie, and Clay Minerals Conf.., 20th annual, 

aa Four thumbwheels select num- 8131 Seewiesen, Munich) Rapid City, S.D. (W. F. Bradley, Dept. of 
jJ her of stimuli to he delivered. 2-4. Operations Research: Implications Chemical Engineering, Univ. of Texas, 

Solid-state light-emitting diodes for Libraries, 35th annual, Chicago, Ill. Austin 78712) 
j) 

- count stimuli as delivered.. (D.. R. Swanson, Graduate Library School, 8-12. National Medical Assoc., Phila- (0 0 (0 0 Univ.. of Chicago, 1100 E. 57 St., Chicago, delphia, Pa. (R. D. Watkins, NMA, P.O. 

- Automatic Pulse Delay/Am- 60637) Box 29050, Washington, D.C. 20017) 
- o plitude Increment Module 2-6. Engineering and Social Costs in 8-13. Amorphous and Liquid Semicon- 

0 Allows incrementing the ampli.. Environmental Control, Deerfield, Mass. ductors, 4th intern. conf., Ann Arbor, 
o 0 tude and/or duration of one (Secretary, Engineering Foundation, 345 E. Mich. (J. C. Thompson, Dept. of Physics, - preselected stimulus in a series, 47 St., New York 10017) Univ. of Texas, Austin 78712) 

a selected numher of times.. 2-6. Engineering in Medicine-Biotel- 8-13. American Assoc. of Clinical 
__ emetry, Henniker, N.H. (Secretary, En- Chemists, Seattle, Wash. (D. A. H. Roe- 

Y77 Three Channel Duration/De- gineering Foundation, 345 E. 47 St., New thel, AACC, 1155 16th St., NW, Wash- 
,0 lay Module Delays pulses by York 10017) ington, D.C. 20006) 

-  selected increment.. Allows 
 O double pulses by each of two 2-6. Molecular Biology and Pathology, 8-14. North American Acad. of Manip- 

0 combined channels. Provides 4th annual conf., Saratoga Springs, N.Y. ulative Medicine, Honolulu, Hawaii. (A.. 
 6 gate which determines number (K. T. Lee, Dept. of Pathology, Albany Bobb, P.O. Box 2071, Sante Fe, N.M. 
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