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?Eff5 W$!E AF TffLL  
When we published W. Clyde Allee's Principles of Animal Allee et al.: Principles of Animal Ecology-a classic work 
Ecology in 1949 it was 'thought desirable to begin the that laid the foundation for most modern research in 
introduction with a definition of the term "ecology." In animal ecology-i 949, $16.50. 
1953 we published Eugene P. Odum's leading textbook on 
the subject. By the beginning of 1971, when we published Eugene P. Odum: Fundanientals of Ecology-the leading 
Charles B. Warren's Biology and Water Pollution Control, college text; man and his environmental relationships are 
ecology had grown 'from a rarefied academic subject to detailed-3rd Edition just ready, about $11.75. 
a matter of life and breath. William B. Ilazen: Readings in Population and Corn- 
Now everyone seems to be bringing out an ecology book. munity Ecology-23 classic papers that every student of ecology should read-2nd Edition March 1970, $5.75. 
We are glad to see this show on the road, and grateful for 
our early seat on 'the bandwagon. We hope our kids won't Charles E. Warren: Biology and Water Pollution Control- 
have to grow up where clean air, clear water, and a how pollution affects aquatic biosystems and biological 
natural environment are memories, -like the circus parade. methods for water pollution control-Jan. 1971, $11. 
If you are currently (or potentially) teaching ecology (by 
that or any other name) you should write our Education 
Department for more information or examination copies W. B. SAUNDERS COMPANY 
of these 'books: West Washington Square, Philadelphia, Penna. 19105 
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the first 
automatic high*efficiency 
gas chromatograph 

Until now, the trend towards GO automation A State-of-the-Art Instrument 
has bypassed the high-efficiency, all-glass A direct descendant of the Model 402 which, to this 
type of instrument. The new HP Series 7610A day, holds a world-wide reputation as the instrument 
High-Efficiency GO now brings the immediate of choice for high performance with glass columns, 
benefits of automation to this field too.., the 7610A retains all of the 402's design advantages 
for the repetitive analysis of drugs and and adds some significant new ones. 
pesticide residues, where the economic 
payoff is large .. . for unique biomedical Four columns and five detectors can be installed 
research work, where automation can at the same time, along with all the services required 
improve analytical precision by an order . for simultaneous operation of all detectors. There 
of magnitude. is a choice of six detectors: dual flame, H3 and Ni6 

Yet the 7610A doesn't force the expense electron capture, specific phosphorus and nitrogen 
accessories for the flame detector, and dual thermal 

of automation on all users, regardless of conductivity. Two optional effluent splitters make the 
their needs. Because it is a completely 
modular instrument, you can start with a use of this capability completely flexible. 
basic instrument and build it up, one step Full flow control for as many as 16 gases: four y 
at a time as the need arises, using standard rotameters and automatic flow controllers for 
HP accessories that are completely carrier gas; eight manual valves with built- in 
compatible with the 7610A: all you do is flow diverters for hydrogen and air, plus 
plug them in. four optional rotameters; four needle valves 

Automatic oven cooling. All 761 QA's have for auxiliary gases. 
this built-in feature which is essential for Full accessibility to columns and connections 
fully automatic operation. At the end of any through an oven door that is larger in all 
run, the programmer automatically turns on a dimensions than the oven itself; to detectors 
blower that forces cool air into the oven, and injection ports, at elbow height to all 
exhausting hot air through a rear vent until controls, on front of panel; to all connections 
the oven has cooled and re-equilibrated at through a hinged door at the rear. 
the starting temperature. Full temperature control of all detectors and 

Automatic sample injection. The new heated zones through individual solid-state 
Model 7671A Automatic Sampler installs feedback controllers with platinum sensors, 
directly on the 7610A and makes its calibrated directly in degrees ... including 
unattended use possible around the optional sub-ambient control of oven 
clock. It completely automates sample temperature down to -100O. 
measurement and injection for as many as Write for complete information about the 
36 consecutive samples and synchronizes 7610A or call the nearest HP sales office. Prices start 
oven cooling and the operation of integrator at $6405 for a 761 QA with two-column connections, 
and recorder. isothermaf oven controller, dual flame detector 

Automatic data handling. The 7610A is and electrometer. Hewlett-Packard, Route 41, 
completely compatible with HP Series 3370 Avondale, Pa. 19311. In Europe: 1217 Meyrin- 
Integrators and the 3360A GO Data Geneva, Switzerland. 
Processing System which automatically 
prepares a full analytical report for each 
sample, including component name, 
retention time and % concentration. The PACKARD HETVLETT 
3360A System is completely programmed for 
GO and handles as many as eight instruments 
simultaneously in real time. A N A LYTI OA L I N STR U M E NTS 43105 
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At Charles River we have neither mineral baths nor 
work-out weights. But our rats are raised with such 
special care, the result is a laboratory animal in 

the best of health. 
Microbiological monitoring is maintained at all 

times. Environment and housing are strictly super- 
vised. Our 350 employees include veterinarians, biolo- 
gists, chemists and surgical personnel. Our rats are 
dined on Charles River Formula - a consistent, regu- 
lated and pasteurized diet. And our constant re-deriva- 
tion programs, supported by the largest germfree 
isolator operation in the world, insures you and your 
colleagues the finest research animals you can buy. 
Buy them you do. Their global popularity has meant 
continuous expansion for us throughout North America 
and Europe. 

For more information on our rats (mice, hamsters 
and rabbits, write or call 61 7) 658-3333. We'll 'ship 

anywhere in the world. 
Whatever color our rats may be, they're always 

in.the pink! Cou.pie of health nuts. 

Charles F"L.isr  V TERINARIAN 
BREEDING LABORATORIES, RESEARCH 

WILMINGTON, MASSA HUSETTS 05887 



More than just a catalog, 
tool for the chemist I Organic chemical Markets 1 Eastman Kodak company 

It contains these important sections: It was designed to help you: I Rochester, N.Y. 14650 
chemicals I El Send Eastman Organic chemicals LI An Alphabetical Listing of Lii Synthesize 

chemicals with descriptions, LI Analyze chemicals catalog No. 46. 
quantities, and prices. LI Investigate chemicals I 

LI A Numerical Listing by Eastman  Order chemicals I Name 
number I Address 

LI An Empirical Formula Index 
LI A Functional Group Index A copy has been sent to everyone I city 
Jj A Special Products section with on our mailing list. If you didn't I ____________________________ get a copy, we probably don't State subsections on: have your name. Use the coupon I _____________________ 

* Analytical Chemistry to request your copy.., you really I zip 
* Biochemistry shouldn't be without one. I 
* Organic Chemistry I 
* Physics and Physical Chemistry I 565 
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McGraw-Hill Means Exce lence. *0 

DEVELOPMENTAL BIOLOGY 
N. J. Berrill, Swathmore College. May 1971, $11.50 (tent) 

STATISTICS IN BIOLOGY, VOLUME II 
Chester I. Bliss, The Connecticut Agriculture Experiment Station. 1970, $17.00 

LIGHT AND LIVING MATTER, VOLUMES I AND II 
Roderick K. Clayton, Cornell University. 1970 & 1971, both $2.95 (softcover) 

CONCISE ANATOMY, THIRD EDITION 
Linden Edwards and George R. L. Gaughran, Ohio State University. January 1971, $11.95 

PRINCIPLES OF ORGANIC CHEMISTRY, FOURTH 
EDITION 
James English, Jr., and Harold G. Cassidy, both of Yale University; and Richard L. Baird, 
E. I. duPont deNemours & Co. 1971, $12.95 

COMPUTER GENETICS 
Alex Fraser, University of Cincinnati, and Donald Burnell, University of California, Davis, 
1970, $9.95 

REVIEW OF PHYSIOLOGY, THIRD EDITION 
L. L. Langley. April 1971, $8.95 (tent) 

CHEMISTRY AND BIOCHEMISTRY: A COMPREHENSIVE 
INTRODUCTION 
A. Leslie Neal, Cornell University. January 1971, $11.95 

EARLY EMBRYOLOGY OF THE CHICK, FIFTH EDITION 
Bradley M. Patten, Emeritus, University of Michigan. March 1971, $7.00 (tent) 

INTRODUCTION TO PLANT HORMONES: THEIR 
BIOCHEMISTRY AND PHYSIOLOGY 
I. D. J. Phillips, Edinburgh University. May 1971, $2.50 (softcover) 

MOLECULAR APPROACHES TO PLANT PHYSIOLOGY 
C. A. Price, Rutgers University. 1970, $15.00 

GEOMETRY OF MOLECULES 
Charles C. Price, University of Pennsylvania. March 1971, $2.95 (softcover) 

For information write or call Norma-Jeanne Bruce, College Division, McGraw-Hill Book 
Company, 330 West 42nd St., New York, New York 10036 
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Getyour Nalgene Labware Catalog from your Lab Supply Dealer Or write Dept 4005 Nalgene Labware Division, Rochester, N.Y., 14602. 



THE UN-NEW SPECTROPHOTOMETER 

FLEXIBILITY TO MEET YOUR GROWING NEEDS 

FOR FOR FOR ACCURATE 
GEL SCANNING RAPID SAMPLING TEMPERATURE CONTROL 
* Proven Performance - Hundreds * New Sample Return Feature * Totally ELECTRONIC Heating 

in use * Automatic Print-Out AND Cooling 
* High Resolution-Interchangeable * Up to 250 Samples per Hour * Precision Thermostatting and 

micro-apertures Controlled Heating Rates 

* Easy and Fast to Operate and ' * Rapid Cooling Rates - for 

Install Renaturation and Recycling 

For information on these and other new developments, write; 
GiLFORD INSTRUMENT LABORATORIES, INC., OBERLIN OHIO 44074 GILFORD EUROPE S A '74 RUE M. S. DEFRESNE * 94 VITRY-SUR-SEiNE, FRANCE 
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Meet 
fifteen new 
Olympus 
Microscopes: 

The 
universal 
research 
microscope - 

AN /VAN ID].1.... 
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Olympus meets change with change and AH/VANOX modular concept increases 1 .0 I.Y...IVI P..U.S 
offers you the most flexible research your opportunities to build a system"' CORPORATION OF AMERICA 
microscope ever Its rugged modern around your own requirements by pro- I '""Prec'isipn Instrument Division, Dept. Al-I-I 
square line stand contains a wide choice viding a complete range of Olympus ac- I .....2 Nevada Dri'ie, New Hyd.e Park,..N. Y. 11040.. 
of application oriented options that let cessories They include objective""' len's""" I (Telephone: 516-488-3580) 
you modify its configuration to suit your combinations and modular attachment I  Send information on the AH/VANQX 
own use. You choose from four light camera systems that can be used ' with' I D On the complete Olympus line. 
sources: "bright"'field i""r dark field con-other' Olympus r""'icroscope&' An' "econ'-"" I El contact me to set up a demonstration. 
trast, phase  from omy without sacrificing quality. Find out I 
achromats to plan apochromats. Three how you can give your lab ultimate capa- I Name 
stage""', interference contrast-transmit- bilities. Your Olympus dealer can give _____________________________ 

ted and reflected light. The new Olympus you more datal Is, or send the coupon  Address""' 



Hasselbiad's idea of a Hasseiblad 
may be different than your idea of a Hasseiblad. 

photographs, big enough to see focal plane shutter). camera body with an electrically 
details without needing a magnify- Maybe you'll be shooting action, driven body, or a body with a 
ing glass. where you don't want to have to super wide angle 38mm lens 

lthasawaist-levelviewinghood re-load after the 12th shot and attached. 
with pop-u p magnifier that opens chance missing a great picture. If And OU haven't even reached 
onto a big, bright interchange- so, you can interchange the 12- the accessories yet. 
able ground glass screen. exposure magazine back with one By the time you get finished, 

And it has a tilm wind that auto- that will give you 16, 24, or even you might even wind up with the 
matically cocks the shutter and 70 exposures at a clip, camera shown below. Which is 

4' positions the reflex mirror as it Maybe you want to project your great for shooting a moving lizard 
advances the film. Hasselbiad slides on a regular in changeable lighting, hand held. 

The 500 CM is Hasselblad's 35mm projector. There's even a It's a far cry from the Hassel- 
idea of an all-around Hasseiblad. film magazine that lets you make blad we started out with, but it's 

But that doesn't mean it has to such slides. Only now they're a Hasselblad just the same. 
When you walk into a camera be your idea of an all-around called "superslides" because they Because a Hasseiblad is really 

store and ask to see a Hasselb lad, Hasseiblad. give you 50% more film area than what you make of it. 
you'll be shown the 500 CM single Maybe you need a Hasselbiad ordinary slides, and completely For more information, see your 
lens reflex, pictured above, that can take wide pictures in nar- fill your square screen. Hasselblad dealer. For his name, 

It has an 80mm Carl Zeiss lens, row rooms. Or close-ups from far While you're at it you can re- and a free 48-page catalog on 
so sharp that NASA chose it to away. In that case you can inter- place the viewing hood with five The Hasseiblad System, write to 
take to the moon. change the 80mm Carl Zeiss lens other viewers, from prismatic to address below. 

It has a 12-exposure film maga- with any of nine other Carl Zeiss sports finder. 
zine that produce 2?" x 2?" lenses from 40mm super wide You can replace the film ad- II A s s E  B I A D 

angle to 500mm telephoto. Each vance knob with a rapid advance Psillard incorporated. 
lens has a built-in Compur shutter crank, or a knob with a built-in 1900 Lower Road, Linden. N.J.07036. 
synchronized for flash and strobe exposure meter. Other products: Boiex movie equipment, 
at all speeds (instead of a limited You can even replace the Hermes typewriters sod tiguring mechines. 
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SORVALL-The Modern Conservatives! 

the 
table-top 

0 

swingers 
Swing with the SORVALL Table-Top conservatives! ss-i, SS-3, 88-4 Superspeed Centrifuges. 
Conserve your time, conserve your effort, conserve your samples. The SS-1 offers eight 50 ml 
compartments in an angle rotor that reaches up to 31,000 x 0. The 85-3 is an automatic power- 
house with 'set-it/forget-it" controls. The SS-4 gives you most of the SS-3 features, but with 
the economy of manual control and the added convenience of a remote 
snap-out panel. Both the '88-3 and 85-4 accept seven angle and 
horizontal rotors, including the new 5Z-14 Zonal, produce research 
forces up to 34,800 x 0, incorporate unmatched 
Gyro-Action Direct Drive, and provide a "Noi- 
suppressor" system for operating comfort. 
When you want to "conserve" the modern 
way, it's SORVALL all the way. Ask for 
four-color detailed brochure. IVAN 
SORVALL, INC., Norwalk. 
Connecticut 06856 

(44 \, * 4 / 
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Shown here in miniature are just some of the informative brochures j.::;44'u. 

which comprise the UNITRON Catalog .. . your buying guide to quality 4'4' . 

microscopes at prices within your budget. Whether your application  4'--4' 4' 

is routine laboratory analysis, advanced biological research, or 
industrial quality control, you will find the instrument you need 
in UNITRON's complete line. 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

 5 '''eyete ' 
Isea et OA t etc 

5t5 4g... 

',t.44K'.44t4'4'4' 44 44 

.44\.....44...444444e44t4'4' 
''V44 444444.-4'4'44v4"v 

A salesman's demonstration gives you only about 30 minutes to 
examine a microscope, hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 
to evaluate any model in your own laboratory and prove its value ,. 44 

in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why . . - 

UNITRON Means More Microscope for the Money. 

L/NU ON " 4 ' '4eplke  ' LlJVIT ON  - eVA/IT o 

Please send UNITRON's Microscope Catalog No. F-4 

I Name______________________________________________ 

I Company 

i4'  .  Address________________ 
_____________________State Zip______________ I 44 

Circle No. 14 an Readers' Service Card t4"?'4"  " 

a  





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- 
chart speeds. Guarded sorbance. Or Iinearf 
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: Y'" ' " ' Model SRG-GC: 
Less than one second. ' "' -  Something special, for 
Basic price: $1025. 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 * * .,,4'4' three chart speeds, 

and continuously van- 
channels, for record- 
ing two time-related ablewide-rangespans. 
variables, side by side .'  . . Optional integrator for 
or overlapping, on the ' '4' * 4'w7'%44 precise measurement 
same chart. Same . , 4',44t5. - of areas under re- 
matchless perform- 4s4'z4'44$4' corded curve. Basic 
ance as the SRG, but '-i-t" -4' price: $1025 (with in. 
only a few inches ,. < tegrator, $1820). 
wider. Think of it as a 44- - - Model MR: The ulti- 
space- and paper- '44". d' .4'4'44444444' mate recorder? Per- 
saver. Basic price:  44i,- haps. Few can match 
$1800 4"C4'.'44444"4'4'4'4"'4444'44544444'4"t'VY4444'44. it for precision, speed, 

Model SRL G: The ',. - - sensitivity, and versa- 
44 4444'444Iv'44 4'  4444 

SRG taken one step '.  - tility. Measures and 
further, with the addi- . ' 44 4'4 4'44 44  '4'i4  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 line. 

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 of your recorder catalog I m especially interested in: Scientific instruments, apparatus, chemicals. 
['7 Model SRG Recorder 171 Model DSRLG Dual-Pen Linear-Log Recorder Sargent-Welch Scientific company 

El Model DSRG Dual-Pen Recorder ['7 Model SRG GO Recorder for Gas chromatographs 7300 N Linder Aye, Skokie, lilinois 60076 
El Model SRLG Linear-Log Recorder f7 Model MR Multi Range Recorder 
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Ornithonyssus bacoti, taken with Zeiss Photomicroscope II, total magnification 1000X no preparation (A) Transmitted Phase contrast; 
(B&C) Nomarski Interference Contrast in two different focal planes. Notice the 3-dimensional effect. 

You do it with Nomarski differential in- Those who study stained material How to m ake terference microscopy, a versatile will find the amplitude-contrast feature 
phase- and amplitude-contrast system of the Nomarski system very useful for 

an which vastly improves images both, of bringing out weakly stained, minute unstained living cells and fixed and details with improved resolution. 

of life, stained preparations of cells or tissues. The world's best Nomarski 
Like the phase-contrast and image- ence equipment is available from Zeiss 

duplication interferen'ce microscopes, for Standard RA, WL and Universal 
the Nomarski system generates con- Microscopes and for the camera micro- 
trast optically by interference of light scopes, Photomicroscope II and 
waves traversing slightly different opti- Ultraphot. For complete details on 
cal paths. What sets the Nomarski Nomarski interference microscopy and 
system apart is that differential inter- equipment write Carl Zeiss, Inc., 444 
ference produces an "optically shadow- Fifth Avenue, New York, N.Y. 10018. 
cast" image relatively free from 
disturbance from out-of-focus details. Nationwide Service. 
Because contrast is developed only in 
a very thin depth of field (as little as 
0.2 ,1m), it is possible to make "optical 
sections" for detailed non-destructive 
analysis of living material. Z EIEZ 

Easy to set up and easy to operate, 
Zeiss Nomarski equipment gives you a THE GREAT NAME IN OPTICS 
high-aperture, low-glare instrument _____________ 

capable of utilizing the full theoretical 
resolving power of the outstanding 
Zeiss Planachromat lenses. There is no 

Circle No. 12 on Readers' Service Cord other system like it. 

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



The Portable Cryogenic 'Container 
you need is here. 

Check appropriate II] for more informatkxi. 
--------- ------- - - 

I RESEARCH DEWARS: CRYOGENIC REFRIGERATORS: 1I 

 two comete lines for dependable storage 
from Union Carbide. There are LINDE refrigerators for every need, including I One line provides a considerably lower evap- portable ones ranging in size from 10 to 50 liters. Speci- 

I I 
oration rate than the other. Select the one mens can be refrigerated up to 60 days without a liquid 
that's best for your lab job; they're priced nitrogen refill. Also available: larger stationary units for accordingly. Rugged, lightweight, made to immersion storage or vapor-phase refrigeration. Eli 
quality specifications. I 

I I 
I I 
I I 

44 "44t 4' 4' I I -44 4r"/ ' 44 4444' 

(liters per day) 0.42 1.24 I '444'" 1 
Evaporation rate '44 44 

I Capacity I 
* (liters) 30 30 44 44 "1' 

I I Ckcie No. 22 & 23 an Readers' Service Cord Circle No. 24 an Readers' Service Card 

I HEAVY-DUTY BIOLOGICAL STORAGE AND I 

I VACUUM VESSELS: SHIPPER: TRANSFER CONTAINER: I 

won't break or explode rugged, lightweight large, portable I 
* These ruggedly constructed, aluminum The largest portable liquid nitrogen con- 
I metal-walled vessels are ideal A nonspillable refrigerator- tamer available. Convenient for storing I 

for handling small quantities shipper for transporting bio- and transporting fluids. Weighs only 
nitrogen in the lab. logicals at cryogenic tempera- 130 lbs. when full. Easily handled by 

I  dewars, tures.Assures prime condition single laboratory technician. I they cannot explode' during of contents on arrival. Accessories are available for withdrawal 
I use. No need to wrap them of liquid nitrogen at low and medium I 
* with cloth to protect against 4' pressure without tipping the container. I 
* flying glass. Cost? No more - Foam plastic neck I 

than comparable glass dewars. Specimen holder '< ! I 

Porous specimen I 

44 441 holder saturated 

I I 
Plastic inner con- 'tainer I 

 lationLINDE 5uper lnsu- I I 
I 

Aluminum outer 
4444 

I container 
Circie No. 27 on Readers' Service Card 
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Check boxes for more information and mail Name ________________________________ I 

this page to: I 
UNION CARBIDE CORPORATION Titie _________________________  I 

I LINDE DIVISION 
* DEPT. S3, P.O. BOX 766 ________________________ CRYOGENIC PRODUCTS I 
* RADIO CITY STATION Company 

NEW YORK, N.Y. 10019 I 

1 _________ 1 
I NDE and UNION CARBIDE ore registered I 

of union Corbide Corporotion ---- ---- m - - ------ - - - -- 
14 MAY 1971 629 



Now, our whole world 15 precision optical instruments for 
engineering, geodesy photogrammetry and microscopy 

From 200 square feet in 1921 to the largest optical instrument complex in IT 'S Switzerland today And a sales and service organization upon which the 
sun never sets. 
Size isn't everything How we got that way is. we're people who believe 
in, and practice, the most meticulous craftsmanship. We insist that our 
instruments perform even better than we say they will, we make a fetish 
of improving our products as fast as technology permits. We're responsive 
to the needs of our instrument users, and to the environments where 
they use them 
We're four thousand people in Switzerland and throughout the world 
who know that what our customers think of our instruments, they think 
of us. And we're very sensitive. 
WILD HEERBRUGG LTD. CH 9435, HEERBRUGG, SWiTZERLAND 

/44 4y' ' i7IiIi\IlI{4 
LATER 

44v45454'4'/4 

WILDHEEBBRUGG 
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Only ISCO man rank correlation coefficient, for the A ccurate 

ranks of the average lottery numbers 
fraction collectors by month, was .021. These values offer With in ?1% 

strong positive evidence regarding the 
have the randomness of the procedures used to 
time-saving generate the 1971 lottery numbers and 

stand in marked contrast to the analy- 
ses reported in my article for the 1970 delay. 
lottery. ,44444'4'94' 

STEPHEN B. FLENBERG 'jr'>' / /44< 

Department of Statistics, /// /44' 

University of Chicago, 
1118 East 58 Street, 
Chicago, Illinois 60637 

"/44 M4'. 

/ 

Standards ' J4 

Boffey's article on "Radiation stan-  //44/ / 

dards: Are the right people making de- <4'4' 

cisions?" (26 Feb., p. 781) recounts 
the history of how this particular stan- , / 4'4"-<"' 44'" 

<4444/ 4'4'44 dard came about. Thirty years of dedi- 
cated work by the International Coin- 

,4444. .44 mission on Radiological Protection and 
the National Council on Radiation Pro- 
tection and Measurements have pro- 

irf &  duced formal ABC regulations. This HOLTERThI Precision 

.. historical effort can serve as an ad- 
___ mirable example of how voluntary Roller Pumps 

technical standards can he generated 
by consensus and technical competence Designed for versatility and accurate flow Effluent peaks between recorded event rates, the Holter RL175 Roller Pump 

marks aren't always deposited in the on a national and even an international offers virtually non-pu Isatile performance 
indicated test tube. Event marks locate level, and a wide range of flow rates-all in one 
tube changes, but the adjacent curve Boffey also touches on the more compact unit. 
monitors the effluent as it is passing basic aspects of the procedures hy Flow rates can be varied from .2-2500 
through the flow cell, not into the tubes. which technical standards are set-not cc/hr, with rates adjusted precisely and easily-and maintained within ?1%. Two The resulting discrepancy can be quite only nuclear standards. There are many separate channels permit pumpingof two 
large if the effluent tubing, flow rate, and hazards affecting the quality of our life, dissimilar fluids simultaneously, at the 
collected sample size are not perfect. of which the radiological hazard is same or different flow rates, depending 
Manual chart corrections are inaccurate on pumping chamber selection. 
and time consuming. probably one of the least significant unique design features include: silicone 

ones at the present time. More impor- pumping chambers which maintain ac- 
ISCO linear and circular fraction collec- tant issues are the effect of additives curacy and elasticity for their full pump- 
tors are available with an automatic time and preservatives in the food 'industry, ing life of up to 2000 hours; no fluid flow 
delay. This solid state, electronic timer fertilizers and pesticides in agriculture, when pump is turned off; SQlid state cir- 
will delay the tube change the reqpired cuitry for reliability. Pump may be oper- 
period after event marking the recorder drugs, noise, solid wastes, and the ated in refrigerated areas and is gas 
curve. Easy adjustment from one second whole area of safety factors in design--- sterilizable. 
to 9.9 minutes gives you perfect curves be it jet planes or suspension bridges. Typical uses include: 
for any run. In all these issues some standards are El Liquid Chromatography 

The automatic delay is only one of the used consciously or unconsciously, El Bio-medical Applications 
features of ISCO fraction collec- which affect the public at large. Basic- El Organ Perfusion many ally, these decisions should be risk- El Pharmacological Research 

tors. Completely solid state circuitry, 
easy cleanup after spillage, and low cost benefit decisions, which are clearly not El Precipitation Analysis 
are other features completely described technical problems alone, but involve El Solubility Determination 
in the current ISCO catalog. It has a wider public issues. El Food and Chemical Processing 
brown square on the cover-if you don't In the past, the far-reaching effect El Water Pollution Monitoring 
have your copy, send for it today. of such technical standards was not For further information, call or write: 

generally appreciated. Only recently 
has a significant portion of the public  
begun to understand that radiation lim- INSTRUMENTATION its, or the 0.5 part per million limits Extracorporeal Medical Specialties, Inc. 

 SPECIALTIES COMPANY for mercury, the use of drugs, or all Reyai & Peas Reads King et Prussia. Pa 94062153372400 

4700 SUPERIOR LINCOLN, NEBRASKA 68504 safety factors on automobiles, for ex- G 
PHONE (402) 434-0231 TELEX 48-6453 ample, involve a value judgment. Bof- 
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fey writes: "The literature of virtually 
all standards groups is laced with 

BAUSCH & LOMB warnings that the standards involve H IG H 
value judgments and that the final de- PERFORMANCE ANALYTICAL SYSTEMS DIVISION 
cisions should be made by society, but SPECTROPHOTOM ETERS 
thus far society has not really come to 
grips with the complex problem and 
the scientists have been left in charge at new low prices! by default. As far as can be determined 
by the public record, the scientists The Spectronic 505, Spectronic 600 and Precision Spectrophotometers 
have not really tried to perform a are now available directly from Bausch & Lomb. These proven instruments 
quantitative risk-benefit analysis in de- are exceptional values, backed by our nation-wide network of 
veloping the standards. The various Bausch & Lomb Service Centers. Ask about our generous 
standards groups have refused to get trade-in allowance for your old instrument. 
involved in 'the numbers game' of Compare-you II find these values just can't be matched. estimating how many deaths might re- 
sult. - . ." This implied criticism of SPECTRON IC? 600 
our scientists is not really warranted; 
on the contrary, they deserve encour- Double-beam, dual-grating (1200 "'4444444'44'4'4444/5 

agement to further develop the scien- grooves/mm), ratio-indicating. Range: 
tific basis on which standards rest. 200-800nm. Combination light source 

I don't believe that any professional, (tungsten and deuterium). 3 synchro- light: less than 0.1 % at 220nm. Sample 
or 'any competent individual, would be nous scanning speeds: 10, 50 and 250- compartment: 103mm long, accommo- 
presumptive enough to decide on the nm/mm. Constant bandpass of 0.5 and dates all standard sizes and shapes of 
"acceptability" of the risk to all mem- 5.Onm. 3 scale expansions. Automatic absorption cells and 10mm square cu- 
hers of society. Of course, we all zero. Linear in % T non linear in ab- vettes. Analog output for recording or sorbance. Photometric repeatability: computer interface. 
realize that such risks do exist, that by better than ? 0.5% T or 0.005 absorb- 
merely getting up in the morning we ance units at 0.4 absorbance. Stray NEW LOW PRICES FROM $2415. 
take a risk of not seeing the end of the _____________________________________________________________________ 
day. . - . The development of an "ac- 
ceptable risk" to society is definitely 
a political process, particularly in a lectable constant slit-widths-0.2, 0.5, 
participatory democracy. But it will '2.Onm. Built-in 2nd order and stray light 
take much more sophistication in our filters. The industry's largest sample 
social processes to arrive at an accept- compartment: 6 X 6 X 83?6 inches-ac- 
able numerical solution, even in the 4 '  I- commodates sample cells up to 200mm 
few cases where the scientific basis for  ' long. Scale expansions: 0-10, 0-100% 
such numerical solutions is available. PRECISION T, 0-2.OA, .5-2.5A and 1 .0-3.OA full 
In the meantime, we could have a A true research single-beam, dual grat- scale. Wavelength accuracy-0.Snm. 
moratorium on all activities where Long term stability-less than 1% drift 
numerical "risks" are not known or not ing (1200 grooves/mm) spectropho- per hour. Equipped for purging of opti- tometer. Range: 190-800nm. Light cal path. Atomic absorption module 
acceptable. This possibility does not source: combination (tungsten-halide, for the Precision is available. 
seem to be practical. On the other deuterium) with built-in mercury lamp 
hand, and in a pragmatic way, we will for wavelength calibration Lever se NEW LOW PRICES FROM $3040. 
continue to rely on our experts and on __________________________________________________________________ 

what, in their best judgment, is in the ""'4' ""'s Built-in recorder. Photometric 
best interest of society, as was the case 4'/4'44444'44""44" speeds. 
with the recently reaffirmed radiation 4'  readout: 17 xli inches (43 x 28cm) re- 
protection standards. It is understood I corder chart. Stray light less than 0.1 % 
that as in any participatory decision- it"' . at 220nm. Automatically records % T, linear absorbance, diffuse reflectance, making, the standard-setting process 44 time-rate reactions, differential analy- 
will not result in, and does not call for, "' sis, single-beam energy measure- 
unanimous agreement of all parties SPECTRONIC? 505 ments. Photometric accuracy: better 
involved. than 0.5% T or 0.005 absorbance units 

Bventually, all such standards have Double-beam dual-grating (1200 at 0.4 absorbance. With optional color 
to go through the "political process" to grooves/mm) ratio recording. Range: reflectance attachment this instrument 
find public acceptance. It is true that 200-800nm Light source: tungsten or has become the most widely used combination (tungsten-halide and deu- spectrophotometer for precise color experts have erred in the past, even terium), both with built-in mercury lamp determinations. 
groups of experts, and so has the pub- for wavelength calibration. Constant 
lie. Bven the jury system is not infal- bandpass of 0.5 or SOnm, 6 scanning NEW LOW PRICES FROM $3t85. 
lible, but it's still the best that society 
has come up with. For descriptive brochures or a demonstration, call or write Analytical Systems 

FREDERICK FoRSCHER Division, Bausch & Lomb, 26 Linden Ave., Rochester, N.Y. 1425, (716) Q85-1 000 
6580 Beacon Street, -or your Regional B&L Sales Office. 
Pittsburgh, Pennsylvania 15217 ' - 
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