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Why Leading Labs are Buying the 
J-21 Centrifuge 
Model J-21's are now found in leading life science laboratories 
throughout the world-and in many industrial labs as well. Users 
prefer them-and choose the J-21 again when adding more 
high-speed refrigerated centrifuges. 

Why? 
First, the J-21 is a better centrifuge. It is modern and functional 

in design, with up-to-date features. And it is thoroughly reliable- 
just what you would demand from a laboratory workhorse. 

Second, people like to use it. The handy work 
surface for loading and unloading rotors is typical of its 
operator-oriented nature. 

Third, accessories make it more than just a centrifuge. 
This new JCF-Z rotor, for example, extends the J-21's capabili 
to zonal, continuous-flow, and re-orienting gradient work. 

Whenyou think of refrigerated, high-speed centrifuges, 
think of the Beckman J-21. It is the new centrifuge of choice. F 
complete information, write Spinco Division, 1117 California Avenue, 
Palo Alto, California, 94304, for Data File J-21. 

INSTRUMENTS, INC. 

Helping science snd industry improve ihe quality of life 



The "PORTER-BLUMS" are the 
"Paper" Microtomes 
In scholarly paper after scholarly paper, where 
the "Materials & Methods" abstract discusses 
microtomy, you will find a "Porter-Blum" men- 
tioned. The SORVALL "Porter-Blums" have 
earned a well-deserved reputation for reliabil- 
ity and accuracy that is unsurpassed by any "PORTERBLUM" MT-i, 25 m to Y2 ,, is the 
other instrument in this field. 

ideal ultra-microtomeforteaching and all routine 
Also, ask for details on the "Smith & Farquhar" sectioning - and many of them have been in the 
Tissue Sectioner for preparing fixed - and cer- forefront of important research advances over 
tam non-fixed - tissue; the FTS MT2-B (and man ears. 
older MT-2) Cryo-Sectioning Attachment; and y y 
the new JB-4 Microtome for clinical and research "PORTER-BLUM' MT2-B, 10 A to 4 , offers the 
applications. Ivan SORVALL, Inc. Norwalk, Con- highest precision sectioning in three operating 
necticut 06856. modes - automatic! semi-automatic! manual. 

The MT2-B is the most advanced instrument for 
SORALI2 

ultra-microtomy available today. 
Circle No. 7 on Reciders' Service Card Write for Bulletin SC-9PMT 
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Ask for our catalog containing application information or write Dept 4009 Nalgene Labware Division, 
Nalge Company Rochester, N.Y. 14602 Circle No 32 on Readers' Service Card 



BAUSCH & LOMB  
ANALYTICAL SYSTEMS DIVISION 

New! 
spectro ic 

with Automatic 

A completely automatic Spectrophotometric System with full testing freedom 
* 335-925nm continuous wave- Ion? plungers are chemically in- Sample and reagent mixing, mea- 

surement and printout is fully auto- length range. ert-permit handling of corro- 
matic. Yet you program the wet * 4-place digital display; 7-column sive reagents. 
chemistry technique you prefer. tape printout. * Completely thermostable reac- 
Change from one test to another 0 Processing of 1 to 100 samples. tion environment-dual tempera- 
in a minute. Accuracy and repeat- * Negligible sample carryover- ture control. 
ability of results can't be equalled guarantees high repeatability. * Single-position sample racks as- 
by systems costing several times * FAST-just 12 seconds/sample. sure positive sample identifica- 
as much. * 5-position Dipper Head takes de- tion. 

livery tips as well as transfer * Specially designed centrifuge 
probes-permits simultaneous (optional) accepts fully loaded 

Features processing and sample delivery sample racks without loss of 
* The System can prepare two and special processing proce- sample identification. 

different samples-sequentially dures. * Uses field-proven Spectronic? 
or simultaneously, process sam- * 6-Syringe Assembly-4 for re- System 400. 
pies for deproteinization and agents, 2 for sample pickup-in- Write for our Catalog 39-6023, 
clarification, and perform kinetic terchanges in seconds for dif- Analytical Systems Division, 
analyses, including variable time ferent procedures. Bausch & Lomb, 50 Linden Ave., 
delay. * Precision glass syringes and Tef- Rochester, New York 14625. 

circle #17 for literature Circle #18 for demonstration 



When time is in the baIanceENN 

A Mettler top loader will 

w ighinsecondsto?OOO1g 

But there is more in the balance And accurately Throughout the cise and rugged as it is for very 
than time. If you need accuracy, Mettler line of 18 models you'll good reasons. Extremely low- 
reproducibility, and application find a high load to precision ratio, friction beam suspension system 
flexibility, no other balance, at From the 11 000 g capacity in- assures reproducibility through- 
any price, gives you as much. strument with-'--0 05 g precision out the life of the balance. Friction 

to the 1 70-g balance with -+-0 001 g clutches help prevent damage due 
In the R & D lab, quality control precision Precision to one part to forcing Dust trap keeps foreign 
lab, or classroom, weigh unknowns, in several hundred thousand. matter out Automatic self-leveling. 
checkweigh, weigh-in, batch weigh, Big, bright highly visible read- Rugged construction throughout. 
weigh below the balance. All high outs... depending on model your For a catalog, write Mettler 
speed. And make other physical choice of digital or analog Avail- 
measurements by gravimetry- able in metric or other calibrations. Instrument Corporation, Box 3000, 
thickness, volume, area, surface Princeton New Jersey 08540, or 
tension. The Mettler top loader is as pre- call 609 448-3000. 

Circle No 31 an Readers Service Card 
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5The OT 2 one of the most widely Us 
 centrifuges In the world Has stepless speed control automatic 

Max. RCF-2100 x g. 
The GT-4--combines 
unusually high speed and 'The GF-6-has speed indicator 
"g" with large capacity. . timer, electric brake Max. bottle 
Has electric.rake, timer 
and speed indicator. 
Max. tube size-lOOmI. 
Max. total cap.-800m1. 
Max. RPM-6750. 
Max. RCF-6990 x g. 

:552, 

optional super speed attachment permitting 
eeds to 20,000 RPM and developing 31,000 x g. 

Max. bottle size-IOOOml. 
Max. total cap-& liters. 

Max. RPM-6000. 
Max. RCF-6200 

.,,, .4.,. /4 

.5 <55 $ ttfic 
,4...44...,, >4.4.....4...,,,/.4.K..,4,4<4, .4,,, 



9 i 2 

9 9 

1 
- 9<54<, .5,. 

'-I 

'I 

ur new housing development. 
Upwards and onwards with the needs of research. 
As the demand for lab animals grows in the fields of cancer and arthritis research, 

toxicology and many other areas- so must grow our facilities. 
We've expanded our COBS? breeding area 33,000 square feet. A gleaming new home 

for our rabbits and additional room for mice and rat production. And not only does our growth continue, 
we remain the most up-to-date breeding laboratory in the world. 

Our new COBS rooms utilize recently developed automated equipment. In order to 
provide quality animals at a competitive price. Our barrier system continues to be updated to insure 
uniform, superior animals. 

If you'd like further information about any strain of our rats, mice or rabbits, write or 
call (617) 658-3333. 

Building better animals is what we do best. 
FROM THR Charles River TO RESEARCH BREEDING LABORATORIES, INC. HAND OF mc 

WILMINGTON, MASSACHUSETTS 01587 

Circle No. 2 on Reoders' Service cord 
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That's what Zeiss calls it, and it does everything (Jamin - Lebedeff) - in both reflected and 
but develop the film. And, if you use Polaroid? transmitted light - photomicrography and photo- 
film, it does that too. For all light-microscope tech- macrography-the Ultraphot Ill is the supreme N E lE E 
niques-brightfield, darkfield, fluorescence, polar- instrument. Write Carl Zeiss, Inc., 444 Fifth Aye- 
ization, phase contrast, Nomarski interference nue, New York, New York 10018. THE GREAT NAME IN OPTICS 

contrast and quantitative interference microscopy Nationwide Service 

I-I 
ATLANTA, BOSTON, CHICAGO, qOLUMBUS, DENVER, HOuSTON, KANSAS CITY, L905 ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 

Circle No. 10 on Reoders' Service Cord 



C.4 ?ASS can cut 

_ information search 

15 minutes. 

Why spend tedious hours searching the Current 
literature in your field of interest9., now 
there IS G.LA.SSJ Current Literature Alerting 
Search Service by 810515. C.L.A.S.S. provides 
professIonally designed profiles and searches of 
BIOLOGICAL ABSTRACTS and BIORESEARCH 
INDEX for one year at the surprisingly low Cost 
of $100 per profile. Search results are dispatched 
to you every two weeks and contain full citation 
information for each item identified. Everybody can 
use a little "C.L.A.$.S.". . at least $100 worthi 
Write or call for full information. Professional 
Services and education Dept., BioSciences 
Information Service, 2100 Arch Street, 
Philadelphia, Pa. I103, (215) LO 8-4016. 

4 S 

BIOSIS 

Circle No. 24 on Readers' Service Card 



The Zeiss PhotomioFoscope II equipped with optional viewing screen 

A Zeiss Photomicroscope, diness of the stand, with its built- 
equipped with Planapochromat in 35 mm camera and anti-vibra- The Zeiss and Neofluar objectives and a pro- tion elements, eliminates chances 

screen (one of the many of blurred photography.  optional attachments), was used And, of course, with the 
at the Lunar Receiving Laboratory Photomicroscope, all light-micro- 
for the first histological studies on scope techniques are possible and 

in j\J5 the mfce and Japanese quail that convenient to employ: brightfield, 
had been injected with moon dust. darkfield, fluorescence, polariza- 

I una.r Ii istol Ogy I1 This time-critical operation had to tion, phase contrast, and Nomar- be completed before the end of ski interference contrast-for both 
I L,r, the quarantine period. Never be- reflected and transmitted light.  set ur  rx this. fore had the classic techniques where rapid-succession, per- 

been applied to such an exotic fectly exposed photomicrographs 
end. are required and highest perform- 

The optical quality and the ance is demanded, the Zeiss 
automatic photographic capabil- Photomicroscope is called for. 
ity of the Photomicroscope in- Special Free Offer-we have 
sured the reliability and time-say- reproduced six of the most spec- 
ing the circumstances dictated. tacular Apollo 11 photographs in 
And the operator's colleagues full color on a high quality paper. 
could observe everything simul- If you would like copies of these, 
taneously on the large, bright or more information on the Zeiss 
viewing screen. Photomicroscope II, write carl 

Since both exposure control Zeiss, Inc., 444 Fifth Avenue, New 
and camera are fully automatic, York, N.Y. 10018. 
and camera-focusing is accom- Nationwide Service 
plished simply by focusing the 
microscope, everything is easy. 
The stability of the Photomicro- 331mm 
scope is another factor. The stur- 

THE GREAT NAME IN OPTICS 

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPH1A, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 

Circle No. 11 on Reoders' Service Cord 
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Only Gilford reads with less noise 
over a wider range, with unmatched photometric 
accuracy and proven performance. 

(AND wavelength scanning option is now 
available from Gilford.) 

A Gilford Spectrophotometer does not have 
dampening controls, because of the inherent 
low noise performance of its unique linear 
absorbance photometer. 

? Don't let dampening incur a loss 
of resolution in the data you obtain. Insist on the 

qjor 
performance only Gilford can give you. Ask us. 

INSTRUMENT LABORATORIES INC. 
OBERLIN, OHIO 44074 
GILFORD EUROPE, S.A. * 74 RUE M. 5. DEFRESNE * 94 ViTRY.SUR.SEINE, FRANCE 

GILFORD INSTRUMENTS GmbH . WEIS5ENBURGSTRASSE 3904 DUSSELDORF, WEST GERMANY 

966 Circle No. 25 on Readers' Service Card SCIENCE, VOL. 173 
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OEHLER RESEARCH ILLUMINATOR 

UtHOCULAR PHASE AtJTO4LLIJMINATIOt4 

WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES 
Most brands of microscopes promise quality . . . But UNITRON really delivers it. El Please send UNITRON'S Microscope Catalog. J.4 

Some other brands imply economy . . . UNITRON proves it . . . check our prices! I El I accept (without cost or obligation) your invitation to try UNITRON Model ______________ for 10 days. 

And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. 

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of I NAME 
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark- 
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted 
stands . . . with attachable or built-in cameras and illumination systems. COMPANY 

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com- 
plete optical and mechanical accessories are standard equipment, rather than hidden extras "at ____________________________________________________ 
slight additional cost". Coated optics are second to none. Original designs provide easy operation, ADDRESS 
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine normal I 
advantages that customers have learned to expect when they specify UNITRON Microscopes - plus CITY STATE 
attractive prices which are so easy on your budget. 

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know 
this. It's the reason, really, why "UNITRON Microscopes are seen in the best of circles". But why take 

our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow inI'Iij any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try .. m * ? before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details. 
Circle No. 4 on Reoders' Service Cord 



Potentiometric recorders: 
here the picture. 

Shown here, a portrait of all there is to know about mations to the log function. Basic price: $1325. 
potentiometric recorders. All from Sargent-Welch. And Model DSRLG: Another logical move. Two SRLG's in 
each deserves its own personality profile: one dual-pen recorder. Think of what that means if you 

Model SRG: The basic recorder, distinguished by its work with a spectrophotometer, photometer, or densi- 
advanced perform- tometer - simultane- 
ance. Seven pre-cali- ous recording of both 
brated spans. Three transmittance and ab 
chartspeeds. Guarded sorbance. Or linearf 
circuits and filtered log recording of any 
inputs. Accuracy: two time-synchronized 
?0.25%. Reproduci- variables. Basic price: 
bility: ?0.1%. Full-  <. , $2225. 
scale pen response: jj Model SRG-GC: 
Less than one second. <' Something special, for 
Basic price: $1025. <#wt. use with a gas chro 

Model DSRG: The  matograph. Fast re 
SRG times two. That - sponse, high AC rejec-. 
is, a dual-pen re- tion, floating input, 
corder, with two linear three chart speeds, 
channels, for record- 4<< , and continuously van-. 
ing two time-related , ,,, ,,,,,,, ... , able wide-rangespans. 
variables, side by side ,   Optional integrator for 
or overlapping, on the ,,,,,, .,,. '< * ,<?r?? precise measurement 
same chart. Same  of areas under re-. 
matchless perform- \\\'? -  , corded curve. Basic 
ance as the SRG, but  7 , , - price: $1025 (with in-. 
only a few inches < '   ,, 9, , tegrator, $1820). 
wider. Think of it as a <54<'< Model MR: The ulti-. 
space- and paper-  '4?'< 4<?*9?HF<< mate recorder? Per-. 
saver. Basic price:  'W  haps. Few can match 
$1800. 4< K  , ' <'4<u"' - it for precision, speed, 

Model SRLG: The "' i ? sensitivity, and versa- 
SRG taken one step  ' <5'  ' , tility. Measures and 
further, with the addi- f'<"' records (vs. time) any 
tion of a logarithmic function Eminently suited, there- variable that can be translated into voltage or current, 
fore, for recording (say) the log of absorbance with a or that can be time-related by synchronous drive. Twelve 
spectrophotometer. Precision, non circular gears - ranges, twelve speeds. Basic price: $2850. 
which do the job much better than electrical approxi- As we said, a complete picture of a complete line0 

Now read the book. 
0.214 

Still, in all fairness, one picture and these few words don't do justice to our 
complete line of recorders. So we've prepared a fully illustrated, 30-page SARGENT-WELCH 
catalog. It's yours, without obligation for returning the coupon. Do it now. 
I'd like a copy at your recorder catalog I m especially interested in: Scient,tic instruments, apparatus, chemicals. 
El Model SRG Recorder j Model DSRLG Dual-Pen Linear-Log Recorder Sargent-welch Scientific company 
LI Model DSRG Dual-Pen Recorder LI Model SRG-Gc Recorder for Gas chromatographs 7300 N. Linder Ave., Skokie, Illinois 60076 
LI Model SRLG Linear-Log Recorder 1111 Model MR Multi-Range Recorder 

Chicago/Anaheim/ Birmingham/Cincinnati 
___________________________________________________________________________________ Cleveland! Dallas! Denver! Detroit 
Name Title Springfield, N.J./Toronto/ Montreal/vancouver 

Organization 

Address 

Cily State Zip 

Telephone S 

968 Circle Na. 21 on Readers' Service Card Circle Na. 6 an Readers' Service Card - 



\ Push button pipetting 
 <:.:: Hers's a way to deliver precise smpIes time after time, 

\ 4::.:' . :.KI::  the push of a button Our PIOO discharges I /50th 
 . . ofthe syringe capacity everytime you push the bufton ' . ..,> 

And you can select syringes froni 10  down to 0 5 cc . 
 \N   ' ' N .. irs l4eal for rniorotitrations, ye iIut,n tests, standard 

 . .Ij?;;i;j;  ottion and diIution, an4 thinAayer chramatogrphy 
N 

N \   . , aloe have a model ttiat allows you to rapidly dispense 
     antigen for VOPIL tests. IJ if y#u need todispense small 

' >  .  . 7>;.. 1iqUiEVlumss * jiit push rnftbutt..VOurfepeating    
Q\  . ............ Dispenser is described in our catIo . .  let us send you 
N 

.     te6p WritetoHamflto Cornpany,P*stOffioe 8ox 'v  . 

v,   Whittier. Calff&mla 908 8  . . .. . . ' 

. : . .  . .. 

.  .. . . . 

>;k ' . 

N  

 . 



wit irect rea -ou u 

Simply insert a cuvette containing the sample ERA I operates in the absorbance mode at 340 
and reagent... close the cover . . timing and nm and is capable of detecting 0 0001 absorb- 
computation of activity are automatic.., read ance change. With this sensitivity readings are 
out directly in enzyme units available in 15 seconds, rather than minutes. 
Successive readings are instantly available at Useable with any protocol or reagent Ask for 
your command to check linearity, literature or demonstration. 

PHOTO VOLT CORPORA 770/V 7115 Broadway, New York, N.Y. 10010 (212) 989 2900 
Circle No 19 on Readers Service Cord 



If you're not a statistician 

or a market researcher, 
don't read this page. 

Model 1766. The Statistician. Available everywhere 
in the USA and Canada. Call (800) 631-1971 free for 

the Monroe office nearest you. 
In New Jersey call (800) 962-2804. 

Single key summation of x, x2 and n. 

Two-key automatic summation 
of grouped ata, 

Special keyboard functions for: 
Two-key automatic LOG 

summation of paired data LnLII 
accumulates xy, n, x, x y,  

and y2 factors. 

and standard deviation from  ri 

10 completely separate storage registers with complete automatically accumulated data lJJ LJ 
entry, recall, transfer and accumulation flexibility 

U ,,, Selective printout of entries and answers. 

Up to 256 steps of decision-making learn mode programming. Li  
Accessory card reader available for automatic entry of programs. 

LB Monroe.The 
Litton Calculator 

Company. 
550 Central Avenue, Orange, New Jersey 07051 
81 Advance Road, Toronto 18, Ontario, Canada 

Circle No. 12 on Reoders' Service Cord 
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SCIENCE 
DIET 

FORMULAS 
I FORMULA VARIATIONS and caloric density of Science Diet? formulas 
Unlike regular commercial pet market products combine to reduce fecal volume to a fraction of 
Science Diet? products maintain fixed formulas that from commercial dry foods Result mint 
All ingredients and their proportions are pre mum clean up better sanitation control 
cisely formulated, and remain the same regard 
less of their market availability or cost This 4 FOOD WASTE 
eliminates foodinduced variables which can There is no costly guesswork when you use 
nullify research findings Science Die formulas They are ready to feed 

with nothing to add (not even water) No mixing 
2 NUTRITIO.NA.L NADEQUACIES means no waste of uneaten portions 
Specifically.developed for research animals 
Science Die formulas provide completely bal S FEEDING COST/LABOR 
anced and controlled nutrition No supplemen Time is money. With Science Diet? fo.rm.ula.&Vo 
tation is needed save both becaLms of the low intake require 

ment, feec$iflg convepience, reduced food waste 
3 CLEAN UP OF LARGE FECAL VOLUME and lower stool volume. Allows feeding at maxi 
The low intake requirement, high digestibtltty mum nutritional levels for lower cost per animal 

Add up all the problem-solving advantages of 
'Science Diet foods. , fixed formulas, optimal 
nutrition, reduced intake, no food waste, time . . . .* - 

saving convenience. In surih you will find the 
over-all cost is lower than that of commercial - A 

'foods.. 
When you consider the value of animals on test A - -. * 

and the accuracy of results programmed for the -, * , - 

advantages of using Science Dietw fermulas are A * * 

far reaching. Far beyond commercial foods A A * , - 

whose ingredients are sele&ted to profitably - m 
serve the consumer market rather than meet 
exacting professional flee.dS; 
Feed Science Dietw formulas and see the dif m , - . . 

ference... both scientifically and ec&nomically . - - ,*- . . . 
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If yo*u're not a surveyor 
or civil engineer, 
don't read this page. 

Model 1765.The Surveyor. Available everywhere 
in the USA and Canada. Call (800) 631-1971 free 
for the Monroe office nearest you. 
In New Jersey call (800) 962-2804. 

10 completely separate storage 
registers with complete entry, recall, 
transfer and accumulation flexibility. 

K  

 > Automatic special functions for: 
SIN LOG 

EElS Ln 

S1N1 o 
oos1 B 

Automatic computation 
of angle and length as 
well as Northing and 
Easting of new station. 

Identifies angles between North and South 
Azimuth and provides angle round-off. Selective printout of entries and answers 

Automatic conversion from Single key accumulates Latitude/Departure 

Azimuth/Length to Latitude/Departure. and computes successive new coordinates. 

'U 
Automatic conversion from Up to 256 steps of decision-making learn-mode programming. 
Latitude/Departure to Azimuth/Length. Accessory card reader available for automatic entry of programs. 

Complete control of angle input and output 
in Degrees/Minutes/Seconds and Bearings. 

TO BEAR- TODEC LB Monroe.The Litton Calculator 

Company. 
550 Central Avenue, Orange, New Jersey 07051 
81 Advance Road, Toronto 18, Ontario, Canada 
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most dispens rs ore 
ThIS one is on instrument. 

It!s occurocsj (?.005m1) . . kes the 

There cire numerou liquid dispensers on the market fodcty 
but unfortuncitefy1 most of fhem are gadgets. Tb new Brin mann 

' Disp nser, on the other hand is on instrument, ond it sets entirely 
new jj9iVi sfcinda . . nd cc nvennce in liquid hondlrfig 4 , ' 

systems. 
Consider the accuracy: from O0$ ml (for the 2 ml model) to 

i,02rnl (for the 15 ml model). This cc urocy is norly 100 times 
grQdterfhon that of conventional sys ems. St6nt rd devittion is 
ei6Ily phenomenal: m0025 nil at 2 ml and -003,5 ml at I 5 n< ' 

Next considec its unique design. If converts from a hanl held pef  , ' 

for foaJlosLrnounted'dispenser simply by inferchongin wos1v 
to reverse ltciid flow All ports touched y liqui$ oree thor glass 
Teflon or plofinum-iridiiirn. Lastly, censidar ease of oe cition 
and repair lt pus. -button octjori iss . rnleo nd footproo and 
volume is easy to adjust 

To minimize reokage, there is no e posed q1ciss also ony 
. .. working part can be replad . by the user w . ithout . ecjd tools 

A complete line ofa cessories, including dispenser bottles 
Teflon stoppers and Teflon ho e eQnnect rs, is available 
Our literature describes if all, For your tree copy; just 'v tie 
Brinkmonn Instruments, Cantiaue kd, Wetbury1 hLY. I $90  
In Ccinado write: rinkmann Instruments (Canada) UL,   

5 Galaxy culevard, Rexdcle (Toronto), Ont. 

Brinkmonn 
Dispensers 

*Tefk,n regsi  dtod rn I I tXp ,dC 

* V\' 

) >.. 



if you're not an engipeer, 

scientist or technician, 
don't read this page. 

Model 1666. Available everywhere in the USA and Canada 
Call (800) 631-1971 free for the Monroe office nearest you. 
In New Jersey call (800) 962-2804. 

Programming: Choose 
either 128 or 256-step models. 

Dynamic range of 10 to 1098 
in either preset or scientific notation. 

Accessory card reader available 
for automatic entry of programs 
and additional functions not 
available through keyboard. 

10 completely separate storage registers with complete 
entry, recall, transfer and accumulation flexibility. 

Complete program library covering every scientific and Automatic special functions for: engineering discipline available to Monroe users. 

SIN LOG 

JL2fJ 

[Ej[J EElMonroe.The 
LiD Litton Calculator 

Company. 
550 Central Avenue, Orange, New Jersey 07051 
81 Advance Road, Toronto 18, Ontario, Canada 
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If you haven't read 
pages, please 

Programmable models with accessory card 
reader for automatic program entry. 

Printing models from under $300.00. 
Non-printing models from $395.00. 

The world's largest selection of 
electronic calculator models. 
Over 30 to choose from. 

Dedicated specialists. Your Monroe man 
sells nothing but calculators. 
He knows them and your needs best. 
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any of the preceding 
read these two. 

Service where you need it. From over 
350 company-owned branches coast-to-coast 

Service when you need it. 
Over 2000 full time servicemen offer 
same-day service in every branch office. 

Extra services: Your Monroe 
man stays with you long 
after the sale, training 
your staff and puffing 
your calculators to work for you. 

Uon Monroe. 
The Calculator Company. 

550 Central Avenue, Orange, New Jersey 07051 
81 Advance Road, Toronto 18, Ontario, Canada 
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Lu REPIPETS? an dOl lutors 
As necessary as a pH meter for teaching and research 

Lu Automatic Dilutor 
for aspirating and diluting 

1. Simple operation. Just set 
volume with knife-edge pointer, 2 
lift plunger to aspirate, and de- 

2 press plunger to deliver. (No 
mouth pipeting!) 

I,__ 
2. LAMBDA-DIAL? increases 

I acculacy. Replacing any 1 ml 
I REPIPET or Dilutor plunger, the 

LAMBDA-DIAL boosts accuracy  

I to a phenomenal 1% at 10 lamb- 
das! Reset to 0.1 lambda at 100 
lambdas. 1 division =0.1 lambda. 

3. All PYREX Construction. Han- 
 /{I dIe any reagent, including con- 

  ' centrated acids, concentrated 
alkalies, chlorinated hydrocar- 
bons, etc. closed system elimi- 
nates odors and all contact with 
dangerous reagents. 

/ // 4. Reagents stay pure. Integral 
s9 filters keep out the atmosphere 

and protect valuable reagents. 

5. High accuracy (1%) and re- 
producibility (0.1%). Each in- 
strument is adjustable and accu- 
rate over its entire range. 

6. Fit any reagent container. All 
REPIPETS and Dilutors can be 
supplied with caps and washers EPIPET 
to fit your reagent containers. Or 

_______________we will furnish containers to suit. s  110 K 

7. Wide selection. LI I stocks REPIPETS and IARisriia 
Dilutors in /2, 1, 5,10, 20 and 50 ml sizes. 
Micro and macro Teflon tips included. Amber  '' "' "' ""'  

round or square bottles optional at no extra "" ' 

charge. 
Prices: REPIPETS $55.00; Dilutors $99.50; 

 LA1Wi1Wt1iES  LAMBDA-DIALS $49.50. 
Order from Labindustries or your distributor. 
Major national distributors: curtin Scientific, 
Fisher Scientific, Matheson Scientific, Packard 
Instruments, Scientific Products, VWR Scientific. 
Names of your regional distributors on request. 

Lu Automatic REPIPET 
REPIPETS? and Dilutors for dispensing products of 

4 LABINDUSTRIES 
1802M Second Street, Berkeley, california 94710 
Phone (415) 843-0220. cable LABIND, Berkeley, CA (USA) 
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Lets say your department needs 

18 different windows at the same time. 

We give them to you. In one unit. 

Our liquid scintillation systems actu- many investigators must do their 
ally give six users separate, opti- unique jobs at the same time on the 
mum control over three channels same equipment And Beckman 
apiece-18 totally different param- multiple-user systems let you count 
eters. Independent control over win- more accurately conveniently and 
dow settings, isotopes, cocktails, faster than ever before At very rea- 
preset time, preset error; and control sonable cost per user too As the 
over system gain. With either exter- field leader in liquid scintillation 
nal standard ratio or channels ratio. techniques we confidently invite 
Andthosesixdifferent users needn't you to compare our multiple user 
operate on a "same-program" basis. systems with any others For corn- 

What Beckman gives you is a plete data, write for Data File 408, 
true-sharing technique Scientific Instruments Divi- 
ideal systems for life-sci-  sion Beckman lnstru- 
ence research where time ments Inc 2500 Harbor 
and money count. where INSTRUMENTS, INC. Blvd Fullerton Ca 92634. 

HELPING SCiENCE AND INDUSTRY IMPROVE THE QUALITY OF LIFE 

INTERNATIONAL SUBSIDIARIES AMSTERDAM CAPETOWN GEN VA SLENROTACS SCOTLAND LONDON MEUICOEITY MUNICH, PARIS STOCKHOLM, TOKYO, SIESSA 
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With pressurized ink writing,the price 

isn't the only thing that's right. 

The Brush 500 XY Recorder has a pressurized The Metrisite also solves some other sticky prob- 
ink system. And that takes the pressure off you. lems. Like noise, slide wire troubles, dirty pots, wear, 
Stops clogging, skipping, and priming. Because cleaning and maintenance. Things you've had to 
the pen always writes instantly. So even after contend with in potentiometric feedback systems. 
months of storage, traces are clear, crisp, smudge- Built-in preamps have sensitivity range from 
proof and uniform. Even at the 500's 40 inches- 100, V/div. to 1.OV/div. As well as balanced, float- 
per-second writing speed. And one disposable ing, and guarded inputs. 
plastic ink cartridge holds enough ink for a year's So take a look at the Brush 500 XY Recorder. The 
normal use. price may be low. But the accuracy isn't. Write Brush 

And our exclusive Metrisite? non-contact servo- Division, Gould lnc.,3631 Perkins Avenue, Cleveland, 
loop feedback system enforces pen positioning at Ohio 44114. Or Rue Van Boeckel 38, Brussels 1140 
99.85% linearity. Belgium. 

BRUSH INSTRUMENTS 

jLjV/ 
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low-sulfur fuel toward the smaller low- 
level sources. The best short-run strat- 

SCA LE U P to episodic or localized occurrences of 
egy for reducing community exposure 
high SO2 levels seems to be still an 
open question. 

If our conclusions were misapplied 
by a utility or by anyone else, we are 
sorry. Facts can be misused. To their 
chagrin, scientists have had ample op- 
portunity to learn this in the last few 
years. 

T. R. MONGAN 
Sydney Area Transportation Study, 
7 West Street, North Sydney, 
New South Wales, Australia 

J. GOLDEN 
7716 Iroquois Court, 
Falls Church, Virginia 22043 

Hamlet spoke of a single skull. Mc- 
Mahon was referring to a single scull 
(see 23 July, p. 350, table 1). 

ANNE SYMINCTON 

GEL FILTRATION 745 Cella Road, 

V! ITH THE PHARMACIA St. Louis, Missouri 63124 

SECTIONAL COLUMN KS 370 
USE ANY KIND OF GEL Climate Change 

The Pharmacia Sectional Column opens up corn- The report by Rasool and Schneider 
pletely new possibilities for large scale chroma- (9 July, p. 138) presents quantitative 
tography. It offers a unique combination of high relationships between atmospheric car- bon dioxide and aerosol concentrations 
resolution and high output. 

ANALYTICAL QUALITY SEPARATIONS. Produc- which may be useful. However, two 
tion scale fractionation of proteins, enzymes etc. of their conclusions with respect to the effects of aerosols may be mis- 
are now possible. 

FOR ALL TYPES OF SEPHADEX? AND SEPHA- leading. 
ROSE?. Now even the soft gels can be used in Their statement that "the surface 
100 litre columns. temperature falls precipitously with in- 

HIGH OUTPUT AND VERSATILITY. The capacity creasing opacity" is a consequence of 
of the column is increased simply by adding more the use of a logarithmic scale in pres- 
sections (section volumeOosl6 litres). Fractions can entation of the results. A replot of their 
be removed between any of the sections which figure 2b, using linear scales, indicates 
can be replaced without disturbing the production that the decline in surface tempera- 
sequence. ture is linear with optical thickness and 

HIGH FLOW RATES. Obtained on all gel types hence with aerosol concentration, at 
even with a large number of sections in the column. least to the accuracy with which I was 

STERILIZABLE. A sterilizable version is available, able to read their curves. 
For additional information, including the booklet In the projection of possible future 
Pharmacia Sectional Column KS 370, the "Stack" events, they appear to neglect the ef- 
write to: fect of naturally produced aerosols. 

The authors of the SCEP report (1), 
Pharmacia Fine chemicals Inc.   which Rasool and Schneider cite as 
800 centennial Avenue Ii iariiiaCla their first reference, concluded that, at 
PISCATA WAY Fine  present, the man-made tropospheric 
New Jersey 08854  particulate component averaged over 

the globe amounts to about one part 
Pharmacia (canada) Ltd. 110 Place cr6mazie, Suite 412, Montreal 11, P. 0. in five by weight and by number. Thus, 

(Inquiries outside USA. and Canada should be directed to PHAF/MACIA F/NE CHEMICALS, Uppsa (a, Sweden J 
Circie No. 30 on Reoders' Service Cord the projected increase in the next 50 
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years would amount to a factor closer  

to 2 than to 4 and a temperature . .... 

change more like 10K than 3.50K. /  

When combined with the effects of 
carbon dioxide, the net change would FflILUPOPI 
be less than 1 0K. 

Increased particulate production rates 
are not an inescapable consequence of 
increased energy production even from the technology that separates 
fossil fuels, since emission cleanups are 
within the range of known technology microorganisms from critical solutions 
and probably also within the range of There's a trend in advertising to and hook up another one. In con- 
costs which could be accepted by the 
economies of those highly developed speak with disarming modesty, to trast, changing a filter disc in a lay off inflated claims and excessive 142 mm holder means disassembl- 
countries which are the major power promises to talk to the consumer ing, cleaning, drying, filter loading, 
producers. as if he were a grown-up human equipment sterilization and testing. 

PAUL F. GAST being. That's a lot of labor and about an 
Argonne National Laboratory, We applaud the trend, especially hour's time. You can save it all by 
Argonne, illinois 60439 since whatever claims and promises using the Twin-90 to sterilize aque- 

we make here will have to be at the ous solutions, vegetable oils, protein 
Reference expense of our own products. solutions, culture media, serum and 

1. Report of the Study of Critical Environmental We begin with this statement: blood fractions etc. 
Problems (SCEP), Man's Impact on the Global membrane filtration is officially ap- Of course a Twin 90 Filter Unit 
Environment (M.I.T. Press, Cambridge, Mass., proved by the U. S. Pharmacopeia costs more than a single 142 mm 
1970). 

and the FDA for the preparation of filter disc But that doesn t take into 
The report by Rasool and Schneider sterile solutions; and this claim: account the savings in time and 

(9 July, p. 138) on potential climatic most people use Millipore filters for 
effects of atmospheric particulate matter sterilizing filtration (we think that's 
was of great interest to me but has also quite modest). .. ' . 

caused me considerable distress. I have Now, in the 1-1 00 liter range, most 
sterilizing filtration is carried out by 

studied this same problem, using a pushing solutions through a Milli- 
somewhat different mathematical model, pore filter disc with a pore size of 
and have obtained results which are in 0.22 m and a diameter of 5'/2 

good agreement with those of Rasool inches (142 mm). The disc is 
and Schneider; I find that the present clamped in a filter holder like the 
particulate loading would have to be in- one shown ghosted in the photo, 
creased by a factor of 5 to produce a which we designate as the "142" 
30C drop in mean planetary surface (for size). The clear object in the 
temperature. This work was done in foreground is the subject of this 
November and December of 1969 and message - our new Twin-90 Filter 
was presented before the International Unit. 
Solar Energy Society in Melbourne, In spite of the fact that the Twin-90 labor and the considerable invest- 

is obviously much smaller than the ment in a filter holder. But then 
Australia, on 4 March 1970. At the 142 mm holder (it can just about fit again, the shiny, plastic, leak-proof 
request of the editor of that society's in the palm of your hand), it has the marvel of Millipore technology 
journal. Solar Energy, the paper was same filtration area so it can do the doesn't have much personality and 
submitted for publication and accepted, same job. We've managed this by we suppose there are those who 
with minor revisions, in September sealing two 90 mm, 0.22 m Milli- prefer the old familiar feel of solid 
1970. However, because of unexpected pore filter discs in one compact, metal hardware and derive personal 
delays, it will not appear until later this plastic housing. No bugs can ever satisfaction from taking things apart 
year. beat this seal. One side of the hous- and putting them back together 

A partial publication of my results ing is ultrasonically welded directly again. Who knows - some may 
appears in a Department of Commerce through the filter to the other side, even dig auoclaves. 
publication (1) forming a solid plastic barrier near We won't take sides. But we will 

EARL . BARRETT the periphery of each disc (we help you make a decision by offering 
Atmospheric Physics and Chemistry quickly patented that). detailed information on the Twin-90, 
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may proceed via the diazonium nitrite, 
C6HN=NONO. 

Photochemical generation of radicals 
from hydrated vicinal triketones was 
discussed by Y. Otsuji (Osaka Prefec- 
tural University). Alloxan or triketo 
dihydrophenalene gave products sug- 
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land Museum of Art, Cleveland, Ohio 

dual channel 44106) C otol t 
absorbance monitor 21-23. American Acad. of Clinical r'o ?IMI nt1oO 

Toxicology, Philadelphia, Pa. (E. 0. Ccmstock, P.O. Box 2565, Houston, Tex. 

21-23. Unconventional Photographic '  1h3'lC  
Systems, Washington, D.C. (Soc. of Pho- nt toe h .n  

1  tographic Scientists and Engineers, 1330 
iKUI >ij ', .. -, Massachusetts Ave., NW, Washington, i ott In s 

K.-  D.C. 20005) 
21-24. Society for Psychophysiological h nr,o  

Research, Clayton, Mo. (K. M. Kleinman, 
Dept. of Psychology, Southern Illinois r . nq 
Univ., Edwardsville 62025) 

22-27. American Soc. for Information  to  
Science, Washington, D.C. (ASIS, Suite 
804, 1140 Connecticut Ave., NW, Wash-   iv A fi 
ington, D.C. 20036) 

you can: 23-26. American Inst. of Biological Cl ' 

Sciences, 2nd natl., Miami Beach, Fla. 

Monitor one column (Miss A. Barker, National Biological * Congr., 3900 Wisconsin Ave., NW, Wash- h OCl at 254 and 280 nm. ington, D.C. 20016) 
* or two columns at 25-27. Symposium on Insulin Action, 

either wavelength. Toronto, Ont., Canada. (I. B. Fritz, Univ. 
of Toronto, 112 College St., Toronto 101) . * or one column at 25-27. Canadian Manufacturers of 

two optical path Chemical Specialties Assoc., 14th annual, 
Toronto, Ont. (J. Chevalier, CMCSA, 

lengths. Suite 1004, Cominion Sq. Bldg., 1010 Ste. 
* or ratio record one Catherine St. W, Montreal 2, P.Q.) 

column to compen- 25-27. Implementing Nuclear Safe- 
sate for e I ut ion guards, Manhattan, Kan. (R. B. Leach- 

man, Diversion Safeguard Program, Card- gradients. well Hall, Kansas State University, 

Manhattan 66502) 

The ISCO Model UA-4 Column monitor 25-29. Water Resources Conf., 7th, 
records absorbanCe over seven full scale Washington, D.C. (S. C. Csallany, Ameri- can Water Resources Assoc., Illinois State 
ranges of .02 to 2.0 A, plus %T. It has a Water Survey, Univ. of Illinois, Urbana 

280 nm, or other wavelengths to 950 nm. 27-30. Gerontological Soc., Houston, S cratch3O% 
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record two independent functions, i.e. nectady, N.Y. (J. B. Comly, General Elec- animal watering systems work - they're 
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950 Electronic Digital Integrator plugs 29-1. Association of American Medical animal care labor in most facilities. Our 
directly into a UA-4 for automatic inte- Colleges, 82nd annual, Washington, D.C. appeal is equally straightforward If most 
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and built-in recorder costs less than all 22400W. Seven Mile Rd., Detroit, Mich. 
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48219) about how automatic 
out these features. If you don't need the cine, Sarasota, Fla. (A. J. Krakowski watering works, how it 
peak separator and built-in recorder, you 202A Cornelia St., Plattsburgh, N.Y: 5 \ saves money. . . cat- U 

alog, specifications, 3 
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of America, Soc. of Economic Geologists, 7-10. American Assoc. for Clinical Im- Hormone Producing Tumors, 16th annual 
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Philadelphia, Pa. 19119) Province de Rio Negro, Argentina) Americas, New York 10020) 

3-7. American Soc. of Criminology, 8-10. International Soc. for the Study 15-18. Joint Computer Conf., Las 
San Juan, Puerto Rico. (Miss C. G. of Biological Rhythms, Little Rock, Ark. Vegas, Nev. (American Federation of In- 
Schultz, Dept. of Sociology, Ohio State (1. E. Pauly or L. E. Scheving, Dept. of formation Processing Societies, 210 Sum- 
Univ., Columbus 43210) Anatomy, Univ. of Arkansas Medical Cen- mit Ave., Montyale, N.J. 07645) 

4-5. Energy Cool., Albany, N.Y. (R. I. ter, Little Rock 72201) 15-19. Clinical Uses of Radionuclides: 
Brown, Environmental Studies, ULB 35, 9-16. American Heart Assoc., Anaheim, Critical Comparison with Other Tech- 
State Univ. of New York at Albany, 1400 Calif. (J. M. Hundley, AHA, 44 E. 23 St., niques, 13th symp., Oak Ridge, Tenn. (E. 
Washington Ave., Albany) New York 10010) C. Rosenow, American College of Psysi- 

4-6. Nuclear Physics, American Physi- 10-12. Eastern Analytical Symp. (Amer- cians, 4200 Pine St., Philadelphia, Pa. 
cal Soc., Tucson, Ariz. (W. W. Havens, Jr., ican Chemical Soc., Soc. for Applied Spec- 19104) 
APS, 335 E. 45 St., New York 10017) troscopy, and American Microchemical 16-18. Conference on the Quality of 

6. Earth Science Education Symp., 2nd Soc.), New York, N.Y. (1. L. Simmons, the Environment, Columbus, Ohio. (R. A. 
annual, La Salle, Ill. (T. Brehman, Maine M&T Chemicals, Inc., P.O. Box 1104, Tybout, Ohio State Univ., 166 Denny 
Township High School North, Des Plaines, Rahway, N.J. 07605) Hall, 164 W. 17 Ave., Columbus 43210) 
111.) 11-12, Endocrine and Nonendocrine 16-19 Magnetism and Magnetic Mate- 

B LAC KSTO NE 
ULTRASONIC KIT Beckman LM 800 

<.">VV\. 

7 V / Beckman 
// /9#V 7<. / // 

VV 

9 /7, 

The BPO Probe is ideally suited for cell disruption of Balances small biological samples, dispersal of steroids, degassing 
and dc-aeration of oils and other viscous fluids, emulsifi- 
cation of liquids and acceleration of chemical reactions. * Digital readout 
The CT.5 Cleaning Tank enables precision ultrasonic * Sensitivity greater than 1 microgram 
scrubbing for contaminated small parts and instruments * Recording: Digital Printer, Potentiometric Strip-Chart 
in aqueous solutions. Recorder * Rapid weighing Individual units may be purchased separately or together * Push-button controlled precalibrated ranges 
as a complete system. * Zero stable through range changes 
FREE ASS/S TAJVCE: As a pioneer in Ultrasonics, Blackstone * Broad accessory line: vacuum chambers, magnetic 
is happy to supply recommendations and engineering susceptibility, below-balance weighing capability 
assistance to help solve your specific cleaning problem. 

Write us about your application. Ask for demonstration by contacting: Beckman Instru- 
ments, Inc., Technical Communications Dept., 2500  BLACKSTONE ULTRASONICS, INC. Harbor Blvd., Fullerton, Calif. 92634. 

Jamestown, N.Y. 14701 
- - iNSTRUMENTS, iNc. 

Circle No. 91 on Reoders' Service Cord Circle No. 94 on Reoders' Service Cord 

1050 SCIENCE, VOL. 173 

of America, Soc. of Economic Geologists, 7-10. American Assoc. for Clinical Im- Hormone Producing Tumors, 16th annual 
Soc. of Vertebrate Paleontology, Geochemi- munology and Allergy, New Orleans, La. clinical conf., Houston, Tex. (Mrs. I. 
cal Soc., National Assoc. of Geology (S. H. Jaros, P.O. Box 965, D.T.S., Omaha, Brandenberger, Information Coordinator, 
Teachers, and Geoscience Information Nebr. 68101) Univ. of Texas M.D. Anderson Hospital 
Soc.), Washington, D.C. (W. L. Newman, 7-11. Exploration Today-Energy To- and Tumor Inst., Texas Medical Center, 
Nontechnical Reports, U.S. Geological morrow, Soc. of Exploration Geophysicists, Houston 77025) 
Survey, Washington, D.C. 20242, or W. 41st annual intern. mtg., Houston, Tex. 12-14. Association of Clinical Scientists, 
Cochran, Managing Editor, Geotimes, (SEG, P.O. Box 3098, Tulsa, Okla. 74101) 40th mtg., Washington, D.C. (F. W. 
2201 M St., NW, Washington, D.C. 20037) 7-11. American Soc. for Information Sunderman, Hahnemann Medical College 

3-5. Pittsburgh Diffr.tction Conf., 29th Science, 34th annual, Denver, Cob. (Miss and Hospital, 230 N. Broad St., Philadel- 
annual, Pittsburgh, Pa. (J. E. Gragg, Dept. S. Wormley, Suite 804, ASIS, 1140 Con- phia, Pa. 19102) 
of Metallurgy and Materials Science, Car- necticut Ave., NW, Washington, D.C. 12-16. Atomic Industrial Forum, Amer- 
negie-Mellon Univ., Schenley Park, Pitts- 20036) ican Nuclear Soc., Washington, D.C. 
burgh 15213) 8. Conversion of Wastes to Profit Symp., (ANS, 850 Third Ave., New York 10022) 

3-5. Nuclear Science Symp. (IEEE Nu- Toronto, Ont., Canada. (R. G. W. Laugh- 14-15. Cerebral Function Symp. on 
clear Science Group, ABC, and NASA), un, Canadian Soc. for Chemical Engineer- Hemisphere Disconnection and Cerebral 
San Francisco, Calif. (K. A. More, Bendix ing, 151 Slater St., Ottawa 4) Function, Coronado, Calif. (W. L. Smith, 
Corp., Aerospace Systems Div., 3300 Ply- 8-10. Biochemistry of Complex Carbo- Cortical Function Lab., Porter Memorial 
mouth Rd., Ann Arbor, Mich. 48107) hydrate Polymers, an Integrated View, Hospital, 2525 5. Downing, Denver, Cob. 

3-6. American Soc. of Cytology, 19th International Union of Biochemistry, Bar- 80210) 
annual scientific mtg., Washington, D.C. lioche, Argentina. (H. G. Pontis, Casilla 15-17. American Petroleum Inst., San 
(W. R. Lang, ASC, 7112 Lincoln Dr., de Correo 138, San Carbos de Variboche, Francisco, Calif. (API, 1271 Ave. of the 
Philadelphia, Pa. 19119) Province de Rio Negro, Argentina) Americas, New York 10020) 

3-7. American Soc. of Criminology, 8-10. International Soc. for the Study 15-18. Joint Computer Conf., Las 
San Juan, Puerto Rico. (Miss C. G. of Biological Rhythms, Little Rock, Ark. Vegas, Nev. (American Federation of In- 
Schultz, Dept. of Sociology, Ohio State (1. E. Pauly or L. E. Scheving, Dept. of formation Processing Societies, 210 Sum- 
Univ., Columbus 43210) Anatomy, Univ. of Arkansas Medical Cen- mit Ave., Montyale, N.J. 07645) 

4-5. Energy Cool., Albany, N.Y. (R. I. ter, Little Rock 72201) 15-19. Clinical Uses of Radionuclides: 
Brown, Environmental Studies, ULB 35, 9-16. American Heart Assoc., Anaheim, Critical Comparison with Other Tech- 
State Univ. of New York at Albany, 1400 Calif. (J. M. Hundley, AHA, 44 E. 23 St., niques, 13th symp., Oak Ridge, Tenn. (E. 
Washington Ave., Albany) New York 10010) C. Rosenow, American College of Psysi- 

4-6. Nuclear Physics, American Physi- 10-12. Eastern Analytical Symp. (Amer- cians, 4200 Pine St., Philadelphia, Pa. 
cal Soc., Tucson, Ariz. (W. W. Havens, Jr., ican Chemical Soc., Soc. for Applied Spec- 19104) 
APS, 335 E. 45 St., New York 10017) troscopy, and American Microchemical 16-18. Conference on the Quality of 

6. Earth Science Education Symp., 2nd Soc.), New York, N.Y. (1. L. Simmons, the Environment, Columbus, Ohio. (R. A. 
annual, La Salle, Ill. (T. Brehman, Maine M&T Chemicals, Inc., P.O. Box 1104, Tybout, Ohio State Univ., 166 Denny 
Township High School North, Des Plaines, Rahway, N.J. 07605) Hall, 164 W. 17 Ave., Columbus 43210) 
111.) 11-12, Endocrine and Nonendocrine 16-19 Magnetism and Magnetic Mate- 

B LAC KSTO NE 
ULTRASONIC KIT Beckman LM 800 

<.">VV\. 

7 V / Beckman 
// /9#V 7<. / // 

VV 

9 /7, 

The BPO Probe is ideally suited for cell disruption of Balances small biological samples, dispersal of steroids, degassing 
and dc-aeration of oils and other viscous fluids, emulsifi- 
cation of liquids and acceleration of chemical reactions. * Digital readout 
The CT.5 Cleaning Tank enables precision ultrasonic * Sensitivity greater than 1 microgram 
scrubbing for contaminated small parts and instruments * Recording: Digital Printer, Potentiometric Strip-Chart 
in aqueous solutions. Recorder * Rapid weighing Individual units may be purchased separately or together * Push-button controlled precalibrated ranges 
as a complete system. * Zero stable through range changes 
FREE ASS/S TAJVCE: As a pioneer in Ultrasonics, Blackstone * Broad accessory line: vacuum chambers, magnetic 
is happy to supply recommendations and engineering susceptibility, below-balance weighing capability 
assistance to help solve your specific cleaning problem. 

Write us about your application. Ask for demonstration by contacting: Beckman Instru- 
ments, Inc., Technical Communications Dept., 2500  BLACKSTONE ULTRASONICS, INC. Harbor Blvd., Fullerton, Calif. 92634. 

Jamestown, N.Y. 14701 
- - iNSTRUMENTS, iNc. 

Circle No. 91 on Reoders' Service Cord Circle No. 94 on Reoders' Service Cord 

1050 SCIENCE, VOL. 173 



CINEMATOGRAPHIC TECHNIQUES The first 
IN BIOLOGY AND MEDICiNE 
edited by ALEXIS L. BURTON, Dept. of Anatomy, coloraccurate * 
Univ. of Texas Medical School at San Antonio, Texas 
A detailed and comprehensive manual of techniques 
and equipment for producing research and teaching pliotoiiiicrograpliic 
films in biology and medicine. It employs simple, 
inexpensive procedures that do not require a fully- 
equipped professional studio. The book covers virtual- 
marography in these fields: the properties, storing, iiiodule system. 
ly every theoretical and practical aspect of cine- 
processing, and handling of film; detailed descriptions 
of commercially available cameras and projectors; 
and techniques of filming-including lighting, ex- 
posure determination, synchronization of the camera 
with external devices, time lapse and high speed The PM-1O photomicrographic 
cinematography, extreme close-up cinematography, system from Olympus is the first 
oscilloscopy and continuous recording, titles, and modular camera system that not 
simple animation. on ly delivers accurate exposure, 
1971, 408 pp., $19.50 but accurate color, too. 

LASER APPLICATIONS That's because its exclusive 
Volume 1 photoelectronic system includes 
edited by MONTE ROSS, Manager, Laser Technol- , through-the-lens auto exposure 

control (from 32 mm. to 1/100 ogy, McDonnell Douglas Astronautics Co., St. Louis, seconds with any film that you Mo. 
This new series is designed to fill the existing gap be- can name) plus through-the-lens 
tween laser research and development and their prac '-  ' color temperature metering and 
tical application. It discusses specific application areas ?' 7<' matching 
of laser technology in sufficient depth to provide un- ii And when we say any film, 
derstanding of the concepts and techniques, as well as - we mean it: a choice of modular 
the devices used for each application. . backs and accessories I ts you 
CONTENTS: B. J. THOMPSON: Applications of Holog- shoot anything from 35mm (with 
raphy. J. C. OWENS: Laser Applications in Metrology automatic film advance, if de- 
and Geodesy. F. ARONOWITZ: The Laser Gyro. L. A. sired), to Polaroid film packs, to 
WEAVER: Machining and Welding Applications. M. 
ROSS: Laser Communications. Author Index-Subject Index. 4x5" (plates, film packs, 
1971, 320 pp., $16.00 . sheetsand Polaroid sheets). 
ELEMENTARY PARTICLES: VV'#i In fact, our choice of 

dules is so wide that it 
even includes an inexpen- SCIENCE, TECHNOLOGY AND SOCIETY sive body without automatic 

edited by LUKE C. L. YUAN, Brookhaven National  ' features-but with the same 
Laboratory, Upton, L. I., N. Y. wide choice of interchange- 
This book provides a comprehensive review of some able backs and accessories. 
important and interesting developments in recent years Whatever you're look- 
in science and technology which were brought forth 
as a consequence of the valuable accomplishments ing at now, whatever micro- 
in particle physics research. The book deals with the scope you're using, there's 
interactions that exist between elementary particle a PM-10 system that can 
physics research and other branches of science (biol- - capture just what you see 
ogy, chemistry, medicine, and engineering.) Topics the way you see it-color or 
discussed in the book include: physics and particle black and white. 
physics, interactions in astrophysics, interactions in Send for our free lit- 
chemistry, interactions in accelerator and engineerin V erature, and you'll see just 
applications, interactions in biology, interactions in 
medicine, and interactions in geochemistry. what we mean. 
October 1971, about 300 pp., in preparation 

IIJRRFNT TOPICS IN ?V' 'V Olympus corporation of America, 
2 Nevada Drive, 
New Hyde Park, N.Y. 11040 COMPARATIVE PATHOBIOLOGY 

Volume 1 
edited by THOMAS C. CHENG, Inst. for Patho- 
biology and Dept. of Biology, Lehigh Univ., Bethle- 
hem, Pa. 
This work reviews research on the fundamental na- 
ture of disease states, their cuusative agents and 
processes, and the reactions they provoke. The volume 
includes data from such fields as virology, micro- 
biology, parasitology, entomology, toxicology, im- 
munology, comparative physiology and biochemistry, 
developmental biology and cytology. 
CONTENTS: EDWARD A. STEINHAUS and Y. TAN- 
ADA: Diseases of Insect integument. LiONEL E. MAW- 
DESLEY-THOMAS: Neoplasia in Fish: A Review. SAM- 
MY M. RAY: Paralytic Shellfish Poisoning: A Status 
Report. SIIIH L. CHANG: Small, Free-Living Amebas: , , , , 
Cultivation, Quantitation, Identification, Classification, 
Parhogenesis, and Resistance. Author Index-Subject Index. 
September 1971, 274 pp., $15.00 
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rials, 17th annual coaf., Chicago, Ill. (H. 
C. Wolfe, American Inst. of Physics, 335 Acc u rate 

WORTHINGTON E. 45 St., New York 10017) III 18-19. Sickle Cell Disease Symp., New W ith 

York, N.Y. (H. Abramson, National j fl Y 3 '7i 
Foundation, 315 Park Ave. South, New - ' Step up to Worthington York 10010) 

18-20. School Science and Mathematics 
premium JALJ3AAAJ 

T1'7T111LIO Assoc., Detroit, Mich. (D. R. Winslow, fully h d P.O. Box 246, Bloomington, lad. 47401) caracterlze, 18-21. American Anthropological As- of unsurpassed quality soc., New York, N.Y. (E. J. Lehman, 1703 /// 

New Hampshire Ave., NW, Washington, 
Carboxypeptidases A and B are typical D.C. 20009) 'V//.V4/ 

of the new family of 18 Worthington 20. Resources of the World's Oceans 
Premium Enzymes. These are: Symp., New York, N.Y. (H. R. Frey, New <./'/<.' v<. A 

* fully active, essentially pure, York Inst. of Ocean Resources, Inc., South <.//7 . 

lyophilized Street Seaport Museum, 16 Fulton St., ;;/.  .. 1 t/V'V/4<' A 

* free of cross-contaminating and New York 10038) V V// 

endopeptidase activities 24-26. World Federation for Mental / 

less than 0.5% free amino acid Health, Hong Kong. (C. L. Wong, Hong ?7< /Vi * Kong Assoc. for Mental Health, Hong 
content Kong) 

Included in the family are the car- 25-27. Central Assoc. of Science and - <., V V 

boxypeptidases, trypsin, chymotrypsin, Mathematics Teachers, Detroit, Mich. (D. VV 

ribonuclease, deoxyribonuclease, and a R. Winslow, P.O. Box 246, Bloomington, < 
dozen others. Ind. 47401) 

Prepared by advanced column chro- 28-1. American Medical Assoc., clinical 
matography, all are assayed for cony., New Orleans, La. (E. B. Howard, " 
principal enzyme and possible contain- AMA, 535 N. Dearborn St., Chicago, Ill. 
inants. They are further characterized 60610) 
by disc gel electrophoresis, amino acid 28-2. American Inst. of Chemical Engi- 
analysis, and ultracentrifugal analysis, neers, San Francisco, Calif. (F. J. Van 
Exact analytical data are stipulated on Antwerpen, AICE, 345 E. 47 St., New V 

the sheet accompanying each product. York 10017) 
This complete characterization and 28-2. American History of Mechanical HOLTER Prriinn 

validation the key to Worthington Engineers, 92nd annual, Washington D C 
Premium Enzymes, sets them above all (M. Jones, Information Services, ASME, Roller Punips 
other commercially available enzymes. 345 B. 47 St., New York 10017) 

Ask for analytical data sheets on 28-3. Radiological Soc. of North Amer- Designed for versatility and accurate flow 
the enzymes you use. Step up to ion, Chicago, Ill. (M. D. Frazer, RSNA, rates, the Holter RL175 Roller Pump 
Worthington Premium Enzymes. 713 E. Genesee St., Syracuse, N.Y. 13210) offers virtually non- pulsatile performance 

28-4. World Congr, of Psychiatry, 5th, and a wide range of flow rates-all in one 
Mexico City, Mexico. (Secretariado del compact unit. 
"V" Congreso Mundial de Psiquintria, Flow rates can be varied from .2-2500 
Apartado Postal No. 20-123/24, Mexico cc/hr. with rates adjusted precisely and 
D.F., Mexico) easily-and maintained within ?1%. Two 

29-2. Entomological Soc. of America, separate channels permit pumping of two 
Los Angeles, Calif. (W. P. Murdoch, ESA, dissimilar fluids simultaneously, at the 
4603 Calvert Rd., College Park, Md. same or different flow rates, depending 

/ VV 20740) on pumping chamber selection. 
29-3. Symposium on Analytical Meth- Unique design features include: silicone 

oils in the Nuclear Fuel Cycle, Interna- pumping chambers which maintain ac- 
- tional Atomic Energy Agency, Vienna, curacy and elasticity for their full pump- 

V Austria. (J. H. Kane, Div. of Technical ing life of up to 2,000 hours; no fluid flow 
Information, U.S. Atomic Energy Coin- when pump is turned off; solid state cir- 
mission, Washington, D.C. 20545) cuitry for reliability. Pump may be oper- 

V V / 29-4. Inteinational College of Surgeons, ated in refrigerated areas and is gas 
4th Westein Hemisphere congr., Panama sterilizable. 
City, Panama. (Office of the President, Typical uses include: 
ICS, 1516 N. Lake Shore Dr., Chicago, F] Liquid Chromatography 
Ill. 60610) 5 Bio-medical Applications 

Worthington Biochemical Corporation 30. Nutritional Requirements of Vitamin F] Organ Perfusion 
Freehold, New Jersey 07728 K, Assoc. of Vitamin Chemists, Roseinont 
Please send Worthington Catalog Ill. (J. McGillivrey, International Minerals F] Pharmacological Research 
and the following data sheets and Chemicals, Route 45 and Winchester Fl Precipitation Analysis 
_______________________________ Rd., Libertyville, Ill. 60048) F] Solubility Determination 
_____________________________ 30-3. American Soc. of Tropical Medi- F] Food and Chemical Processing 

cine and Hygiene, Boston, Mass. (G. R. F] Water Pollution Monitoring 
_____________________________ Healy, P.O. Box 15208, Emory Univ. 
Name Branch, Atlanta, Ga. 30333) For further information, call or write: 

__________________________________ December Title extracorporeal 
Institution 

Address 1-3. Electron and Atomic Physics, Ainer- Extracorporeal Medical Specialties, Inc. 
city ican Physical Soc., Atlanta, Ga. (W. W. Royal & Ross Roads 'King of Prussia, Pa 19406 215-33724O0 

Havens, Jr., APS, 335 E. 45 St., New G 
State Zip York 10017) 
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BOOKS RECEIVED 

(Continued /roni page 1015) 

Crystallography and Crystal Defects. A. 
Kelly and G. W. Groves. Addison-Wesley, 
Reading Mass., 1971. xii, 428 pp. + plates. 
$15. 

Defect Electronics in Semiconductors. 
Herbert F. Matard. Wiley-Interscience, 
New York, 1971. xii, 640 pp., illus. $24.95. 

Design of Solid-State Power Supplies. 
Eugene R. Hnatek. Van Nostrand Rein- 
hold, New York, 1971. xvi, 444 pp., illus.  
$19.75. 

Experimental Studies on the Nature of j/t - 

Species. Vol. 5, Biosystematics, Genetics, 
and Physiological Ecology of the Erythran- K V 

the Section of Mimulus. William M. We- \\ 
sey, Malcolm A. Nobs, and Olle Bjork- 
man. Carnegie Institution of Washington, 
Washington, D.C., 1971. vi, 214 pp., illus. 
Cloth, $7.90; Paper, $6.75. Carnegie Insti- 
tution of Washington Publication 628. 

Finite Mathematics and Calculus. 
Mathematics for the Social and Manage- 
ment Sciences. Guillermo Owen and M. 
Evans Munroe. Saunders, Philadelphia, 
1971. x, 598 pp., illus. $10.50. 

Goals and Means in the Conquest of 
Space. R. G. Perel'man. Translation of the 
Russian edition (Moscow, 1967). Nation- 
al Aeronautics and Space Administration, 
Washington, D.C., 1971 (available as 
NASA TT F-595 from the National Tech- 
nical Information Center, Springfield, Va.). NOW*. * CONVENIENT 
vi, 178 pp., illus. Paper, $3. 

Handbook of Laboratory Unit Opera- PU 
neers. Jan Pinkava. Translated from the Sif-RUTTOII WEIGHING tions for Chemists and Chemical Engi- 
Czech by J. Bryant. Gordon and Breach, TM 
New York, 1971. xvi, 470 pp., illus. with the Sartorius AUTO-ARREST 
$29.50. 

Hippocrates. Edwin Burton Levine. 
Twayne, New York, 1971. il, 172 pp. To arrest or release this analytical balance, you simply push a button which 
$5.50 

In Vitro Methods in Reproductive Cell activates a Servo motor. Since accidental "Jarring" can t occur, chipped knife 
Biology, Transactions of a symposium, edges are impossible. 
Geneva, January 1971. B. Diczfalusy and Pre-weighing is also activated by pushing a button A single optical scale 
A. Diczfalusy, Eds. Reproductive Endo- provides both coarse and fine readings - first in grams then in milligrams 
crinology Research Unit, Karolinska Insti- When a sample is placed on the pan, the coarse weight (to the nearest gram) 
tute, Stockholm, 1971. 358 pp., illus. Kar- is instantly shown. This completely eliminates trial and error weight dialing, 
olinska Symposia on Research Methods in allowing any sample size to be weighed in less than 15 seconds. Result: 
Reproductive Endocrinology. Also pub- 
lished as Acta Endocrinologica Suppl. No. weighing time is reduced up to 
53. 80%! CONDENSED SPECIFICATIONS and PRICES 

The Kidney. Morphology, Biochemistry, Taramatic, Sartorius' exclu- cot. No. . B-i 379XA B 1379 XB B- 1379-lOX 
Physiology. Vol. 4. Charles Rouiller and sive mechanical taring system, Model No . 2472 2474 2492 
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