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Beckman J-21B: the centrifuge 
that started the quiet revolution 

is today's best value. 
J-21B users have good reason The J-21B offers you a full line 

to smile. They own the best high- of fixed-angle and swinging-bucket 
speed refrigerated centrifuge made rotors, complete with a wide variety 
today. of adapters and tubes. For larger 

In addition to its quiet opera- volumes, there is also the incompar- 
tion, the J-21B has a high-torque dc able JCF-Z rotor for separations 
drive that gets rotors to speed fast, by continuous flow, zonal, and re- 
and an automatic vacuum system orienting gradient techniques - all 
that reduces wind friction, increases in one rotor body with interchange- 
drive and brush life, and makes it able cores. 
possible for nearly every J-21B rotor You can start a quiet-and more 
to produce more centrifugal force efficient-revolution in your lab by 
than comparable rotors. buying a J-21B. Send for brochure 

Circle No. 587 on Readers' Service Card SB-366 to Beckman Instruments, 
Inc., Spinco Division, 1117 Califor- 



Son 

shoul 

Why? For the same reason you watch us and 
listen tens. Qu ity. 

The qu . ity that goes into everything we make, 
is the same guality you'll find in Sony dictation machines 
So talk to one of ours; we have a complete line 

The BM-35 desktop model is the top of 
our line. With realistic Sony sound, the 
voice that comes out sounds s good 
(and clear) as the voice that went in 
Mayhe hatter. Our electret condenser 
microphone filters out all hackground 
noises. And our electronic and visual ' 

indexing lets your secretary find >, 

priority dictation. 
If you want most everything the SM-35 

has, hut in a smaller package, you'll want to know ahon 
the BM-2g desktop model. Only vi5/8" wide, it gives 
you more full function features than some other m e 
machines selling at almost twice the price 

The same Sony features, in an even smaller package. That's our SM-li portahle dictation machine. 
BUM 

It'll fit right in your hriefcase and runs .. on hatteries or AC current. BOOTABLE 
Now for our output. Sony's DOIATINO UNIT 

transcrihing machines (like the 
SM-25A shown here) 

With variahle speed 
control and automatic . i 

hackspacing there are ' 

no missed words or 
phrases Left at 

ing machine Freeing your machine 

know is what I COMPANY __________________ _________________ 
nohody else can say AOORESS._______ _______________n-IoNs_____________ 
ahout their dictation I crr'o____ _____ ___ TATE ____________ZiP - 

0 pment I PLAN TO euncusc WiTHIN: 
STANDARD  MONTHS 03-6 MONTHS 06-iN MONTHS I 

"II1S A SONY I ? i975 Sony corp. of Americ . SONY is a irademark of Sony Oorp. S I 
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HP calculators make uncompromising Christmas gifts. 

If you know people who don't know what to give you for Christmas, give them this ad with your checks on it. 
You'll have helped them to make your Christmas a happy one. 

HP-21 Scientific. 32 preprogrammed scientific HP-55 Advanced Programmable Scientific. 
functions and operations. $ioo.o&' - j 49-Step User Memory, 86 preprogrammed 
HP-25 Programmable Scientific. 49-Step functions and operations, 20 Addressable 
User Memory plus 72 preprogrammed func- Memory Registers, Digital Timer. 
tions and operations. $195.00*. [] $335.00''. LII 
HP-22 Scientific Business. Preprogrammed HP-65 Fully Programmable. 100-Step User 
with both business and stat functions to help Memory, Five User Definable Keys, Magnetic 
planners to forecast scientifically. $1 65.00*. LIII Card Reader/Writer, 51 preprogrammed 

HP-80 Financial. 36 preprogrammed business functions and operations. 
and financial functions. $295.00*. [] $795.00. LIII 



So do HP accessories. 

Reserve Power Packs HP-65 Application Pacs, $4500* 800-538-7922 
HP21,22&25.$15.0O*.  each (in Calif. 800-662-9862). 
HP-5S, 65 & 80. $20.O0*. Li Math Pacs I or II. Li The numbers to call for a nearby HP 

RechargerjAC Adaptor Stat Pacs I or II. LII dealer who carries both our calcu- 
HP-21, 22 & 25. $15.00*. Li FE Pacs I or II. Li lators and our accessories. 
HP55,65&80.$18.00*. Li SurveyPacl. Li 

Medical Pac Li HEWLETT IF PACKARD 
Field Cases Aviation Pac I. Li 
Hps5&80.$20.00*. Li Navigation Pac I. Li 
HP-65. $25 00* m -- U Finance Pac I Li Sales and service from 172 offices in 65 countries Dept. 253G, 19310 Pruneridge Avenue, Cupertino, CA 950: 
Security Cradles Chem F Pac  Li 
HP-21, 22 & 25. $30.00*. Li Stress Analysis Pac I. Li 65/25 

HP-55, 65 & 80. $25.00*. Li Machine Design Pac  Li "Sugeested retail Price exciudine applicable slate and local taxes- 
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CO2 incubators 
From Forma . . 

The Incubator People 
Forced Draft and Water-JaCketed Models with solid-state, automatic CO2 control. 

Forma Water-Jacketed Incubators are available in single and dual chambered units, 
side-by-side, or stacked, occupying only 4 sq. ft. floor space- Each chamber will hold 22 
stainless steel shelves in non-tip channel brackets- El With standard or automatic 002 system. 
LI Humidified to 98% RH. LII Temperature control from 20 C above ambient to +600 C. 
El Overtemp safety alarm standard. 

Forma Forced Draft Incubators feature positive horizontal air flow-an aerodynamically 
engineered design that assures temperature control to within ? 010 C and overall uniformity 
to within ? 020 C. Available in 6,12, and 29 cu- ft. capacities- LII With standard or automatic 
002 system. LII Controlled humidification. El Temperature ranges from 00 C to + 600 0- 
w Overtemp safety alarm standard. 

The Forma Automatic 002 System is available on Forma Water-Jacketed and Forced Draft 
Incubators- The solid state, direct dial 002 control is effective to within ? .2% over a range 
of 0-20% with 002 savings of up to 90% over conventional methods- The automatic 002 system 
is also sold as a portable unit for easy installation on any stable incubator. No external air 
supply or purge bottons required- Large 4" scale meter for direct read-out. 

FROM FOR MA ... THE INCUBATOR PEOPLE. 

Fq Forma Scientific 
h F rcccx 24 5394 - TOLL recc IN-CATS scevicc soo-s4s-9730 AREAS , 2 & 3 
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The Ploemopak 2 readily adapts Leitz "building block" microscopes for fluorescence microscopy.  . "'a"' - ... . 

Leitz introduces the second generation 
vertical fluorescence illuminator. 

Supression filter. This completely new Four modules can be placed in the illuminator 
Ploem unit is designed to body. They mount on a turret so you can quickly 
ease your work by making switch from one to another. 
flourescence techniques Sixteen modules are available. Twelve have 
as convenient as possible; filter systems that meet the characteristics of 

Exciter to permit use of all the specific fluorochromes. Four other modules have 
filter. methods of fluorescence built-in beam splitters; you choose your own filters. 

microscopy; and to be New optics complement the system. These 10 X 
adaptable to any new de- to 100 X oil immersion objectives provide highest 

beam splitter. velopment. intensity and contrast. 
Cross section of These requisites are Ploemopak models are available for all current 

interchangeable filter module. met with interchangeable Leitz microscopes. For details call our answering 
filter modules. About the size of a Flashcube, each service at 800-325-6400 toll-free. (In Missouri 800- 
module is an entire filter system: exciter filter, di- 342-6600.) Or write E. Leitz, Inc. 
chroic beam splitter and suppression filter. Rockleigh, N.J. 07647. 

Circle No. 536 on Reoders' Service Cord 
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I I'IIIIII 
Lhe Iomguoge of sceoce 

Toxicology or Insecticides I  A,' 

Fumio Matsumura 
A comprehensive survey offering complete background 
data on the toxicology and history of insecticides, the n- 
book critically reviews metabolism in humans, other /5/  

animals, plants and microorganisms; the dynamics of 4 4/ihiWi- ?alniZ' 
insecticide movement in animals and the environment;  ' 

and effects of pesticides on wildlife. It presents the latest 
research on insecticide penetration and distribution and 
reports on DDT, aldrin, dieldrin, organophosphate, and / <', . .'/f/' 
carbamate poisoning. Indicating the dangers of insecti- 
cides, it deals with pathological and histological changes """ 

and considers carcinogenicity and miitagenicity. $27.50 

Alcohol Intoxication Dilemmas in Diabetes 
and Withdrawal edited by Stewart Wolf 
Experimental Studies-Il and Beatrice Bishop Berle 

In a frank and free-ranging dialogue the contributors 
edited by Milton M. Gross examine the evidence on which diagnostic and thera- 
This volume reports on the latest major experimental peutic decisions are made. $19.50 
findings and examines topics ranging from molecular 
research to clinical interpretations of the metabolic, 
psychological, and neurological impact of alcohol and 
alcoholism. Griffith Edwards, in the British Journal of 
Psychology, hailed the earlier volume: "Anyone who 
wants to know [about this subject] - - . could not do Diet and Atherosclerosis 
better than read this book." $37.50 

edited by Cesare Sirtori, Giorgio Ricci, 
and Sergio Gorini 
Goes beyond the pure technology of nutrition to explore 
the pathogenesis, therapy, and prevention of a leading The Gangliosidoses 
cause of death in advanced industrial nations-athero- 

edited by Bruno W. Volk and Larry Schneck sclerosis. $22.50 

This book covers every feature of ganglioside diseases- 
from the clinical, pathological, and genetic aspects of 
various disorders to the observed and theoretical effects 
of enzyme deficiencies. A remarkable multidisciplinary 
work. $22.50 Cytochromes P-450 and b5 

Structure, Function, 
and Interaction 

and Drugs edited by David Y. cooper, Otto Rosenthal, Lipids, Lipo proteins, Robert Snyder and charlotte Witmer 
edited by David Kritchevsky, Focusing on the mcrosomal metabolisms of steroids and 
Rodolfo Paoletti, and William L. Holmes the part cytochromes play in the regulation of drugs, 

This volume discusses the physiology of lipoproteins as insecticides, and carcinogens, this work reveals the role 
well as their control of cholesterol metabolism at the of cytochromes b5 and P-450 'work in mixed function 
cellular level. $39.50 oxidation. $39.50 

PLENUM PUBLISHING CORPORATION, 227 west 17th Street, New York, NY. 10011 
In united Kingdom: 8 Scrubs Lane, Harlesden, London NW1O 65E, England 
Prices slightly higher oulside the tJ5. Prices subject to change without notice. 

1026 Circle No. 386 on Reoders' Service Cord SCIENCE, VOL. 190 



Students test alternative fuels and 
pollution potential of stratified-charge engines. 

Digital's PDP 11/10 computer helps. 
What the future holds for help. Digital's PDP 11/10 Lab terminals. And Digital offers 

stratified-charge engines is being System with LPS analog interface years of experience in lab software 
studied. Students in the automo- plus RT-11 and LAB APS applica- development plus the support of 
tive research lab at a leading tion software seemed the best 3,500 software and service profes- 
institute are testing the engine's approach. The system interfaced sionals in 36 countries The Digital 
potential. They are applying the with analog test sensors, and was team applies itself to getting your 
power of a Digital computer in easy to install and use. lab system up and runmng 
experiments to control pollution Students welcomed the quickly. And to keep it running 
and conserve energy. computer as an educational tool smoothly. 

Engine pressure and emis- for easy access and analysis of test So when you need to get the 
sions data are taken at critical data. Accuracy of data collection most out of a lab computer Digital 
points on an operating engine, was improved dramatically. can help. Call us at (617)481 9511, 
The volume of test data is then The entire system was affordable, Ext. 6977. Or write Laboratory 
analyzed to determine what gains and will reduce computing costs Data Products Group Digital 
have been realized. Such testing further with an eventual link to Equipment Corporation Marl 
was difficult at best until special the central system. boro, MA 01752. European head- 
sensors were applied to retrieve Digital's 11/10 is one of the quarters: 81 route de l'Aire 
analog data for on-line computer many systems of all sizes offered 1211 Geneva 26. Tel: 427950 
conversion and storage in digital to the laboratory and research Digital Equipment of Canada Ltd. 
form. community. Over 60 peripheral 

The researchers asked Digital devices are also available includ- HUfl 
Equipment Corporation for some ing basic to sophisticated graphics 
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If an instrument* has outlived its usefulness in 
N N your lab, we'll buy it outright or we'll allow a 

generous trade-in. 
If you're in the market to buy, you can save 

N significantly on carefully reconditioned scientific 
N, N N N instruments, warranteed to meet the original 

N N manufacturers' specifications. Replacing your old instrument with a new one? 
N 0 Contact us before you close the deal. We can 

0 arrange a favorable trade-in with the 
manufacturer. 

.N Scientific Resources can put your no-longer- 
N needed equipment to work for you. Call or write 

N , N NNN N for details. * Marketable instrument in good 
operating condition with an original 

price of more than $5000 

Here's a partial listing of instruments currently Nuclear Instrumentation Manufacturer Model 

available from Scientific Resources (subject to Liquid scintillation system Beckman LS100/100 sample 
Liquid scintillation system Beckman LS200B/200 sample prior sale): 
Liquid scintillation system Packard 2425/150 sample 

X-Ray Inatrumentation Manufacturer Model Liqaid scintillation system Packard 2450/450 sample 
Universal vacuum spectrograph Philips 52360 Liqaid scintillation system Packard 3320, 3324, 3365, 3380/ 
Flasrescence system Picker Ultra-stahle 200 sample 
Dittractemeter Picker FAGS-i Liquid scintillation system Searle 725, Mark 1/150 sample 
Pswder diltraction system Picker Olti Liquid scintillation system Stone Uniluc I, Il? /100 sample 
Pswder dittractometer G.E. SF0 Liquid scintillatisn system Searle Issoap 300 ?/300 sample 
Single crystal orienter G.E. Quarter circle Gamma counter Beckman 300/300 sample 
Single crystal ditfractometer G.E. XRD-5 w/E & A toll circle Gamma countor Packard 5220/300 sample 
Single crystal dittractometer Picker 4-angle autsmated 
Generator Picker 8096 N Gamma coaster Searle 1085/100 sample Gamma osanter Baird 708/100 sample 
Powder dittractisn system Siemens Kristallotles 4 ? Bio.Medical Instrumentation 
Spectrometers Tissue slide stainer Gum Rad Stainomatic ? 

Mass spectrsmeter Varian EM 600 Auto. Roagin test (syphilis) Technicon ART? 
Mass spectrometer AEI MS-ti Gamma camera Searle Pho-Gamma Ill? HP apgrade 
Dust photometer Sioclair-Phoenin JM 2000 . Gamma camera Picker Dynacamera IC? 
UV-Vis spectrophstsmeter Perkin-Elmer 124, 139 Blood soalyzer IL Clinicard 368? 
UV-Vis spectrophstometer Beckman DK-2, DK-2A, DU-2 Automated chemical analyzer Technicon AutoAnalyzer II ? 
UV-Vis spectrophotometer Pye-Unicam 800 (Kinetics) Digital cone/printer tsr 12/60 T & T Technology SMART I ? & TTY 
Monochromatsr for PMOII Zeiss M4GII (Unused) Automated chem. analyzer Fisher Programmachem 1040? 
Accessnries for PMl Zeiss Unused-call tsr list Automated chem. analyzer Technicon 12/60 Survey 
UV-Vis spectrophotometer Gary 11, 14, 15, 16 
UV-Vis retlectance attachment Gary For use with 14 . Automated chem. analyzer Technicon 6/60 Automated chew. analyzer ENI GEMSAEG? + computer 
Emission spec. analyzer ARL 26000-1 , Automated chem. analyzer Hycel 17 
1.5M Emissiso spec. (Wadsworth) Jarrell-Ash 78-090 Automated chem. analyzer Beckman OSA 560 
3.4M Emissisn spec. (Ehert) Jarrell-Ash 71 -220 Blood cell counter Fisher Hem-alyzor? 
3.4M Emission opec. (Ehert) Jarrell-Ash 71 -1 20 in/dual grating Blood cell counter Goulter B? 
3.4M Emission spec. (Ehert) Jarrell-Ash 70-320 w/sine har drive . . Miscellaneous 
Spectrograph csmpsnents ARL Gall tsr specs 
1.5M Direct reader Jarrell-Ash 13 channel 66-004 Paper strip radiochrom. system Searle Actigraph Ill? 
3.OM Direct reader Baird 10 channel HA-2 . . Goantercurrent apparatus Post A-3 Mag tape recorder/reproducer Lockheed 417D portahie 
3CM Vacuum direct reader Baird 20 channel VS-S Mag tape recorder/reproducer Bell & Howell VR-3400, FM/direct 
Extreme UV grazing incidence , Ion plating system Int'l Vacuum VI 5500-2108 

monochrowator McPherson 247 Schlieren optical system Unertl 6" F-is 
Rapid scan. monochrsmator Perkin-Elmer 108 Metallurgical microscope Vickers M-55 
Raman doshle monochromator Spec 1401 . Densitometer Jarrell-Ash 200 
AA spectrophstometer Perkin-Elmer 103, 107, 2908, 303, 403 , Densitometer comparator ARL 2250 
AA spectrophotometer IL 253, 453 Analytical ultracentritoge Beckman E 
AA spectrophstometer Varian 1200, AA4 Two-tuhe resistance turnace Leco 540-500 
Spectrotluorometer Turner 430 Mechanical convection oven Blue M GW-8812F 
Intrared spoctrophotometer Beckman lB-iD, lB-li, IR-12, 

IR-20, 4250 
Intrared spectrophotometer Perkin-Elmer E-1, 180, 221, 257, 301, 521 
Raman spectrometer Gary 81 
NMR spectrometer Jeol G6OH 
NMR spectrometer Praxis 102R 
NMR spectrometer Varian EM 300, HAlBO 
ESR spectrometer Varias EM 500 
23 KG magnet Varian 15" 
Electron Microscopes 
Trans. electron microscope AEI EM-6B 
Trans. electron microscope Hitachi HUll series, H56, H57 
Trans. electron microscope Jeol JEM-30B, JEM-SOB 
Trans. electron microscope Philips EM-300, EM-200 
Isolation system Barry For use w/EM300, EM301 
Trann. electron microscope RGA EMU 3 series 
Trans. electron microscope Siemens Elmiskop I, IA? 
Scanning electron microscope Gamhridge Stereoscan 600 ? 

Scanning electron microscope Goates & Welter 100-4 

Scanning electron microscope SI MSM-2, MSM-3 % II( Scanning electron microscope Jeol JSMU3 Scanning microprohe AEI SEM-2A Scanning microprohe Jesi JXASOA 

Scientific Resources, Inc. 
3300 Commercial Avenue 
Northbrook, Illinois 60062 
(312) 498-2920 
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IBM's new 
5100 Portable 

Computer 

A compact problem-solving aid for engineers, 
statisticians, scientists and financial and business analysts. 

Now you can have a computer right on your In addition, the 5100 features a self-study train- 
desk. Exactly where you need it. When you need it. ing package that makes it easy to learn and easy 

The new IBM 5100 Portable Computer incor- to use withouttaking any classes or relying on spe- 
porates the latest in semi-conductor technology. cially trained experts. 
It features a typewriter-like keyboard and numeric If you'd like to find out more about IBM'S new 
key-pad for simplified data entry, a 1024 character 5100 PortableComputerand arrangeforademon- 
display screen, an integrated magnetic tape drive, stration right at your desk, call your IBM General 
and 16K characters of memory. Systems Division office or fill out this coupon. 

Options available with the 5100 include a bi- ? 
directional 80-characters per second printer, I  I 
asecond magnetic tape drive, and additional mem- *ivi IBM General Systems DiVision - P0. Box 2068, Atlanta, Georgia 30301 
ory up to a maximum of 64K characters. Also avail- I LII would ((ke more (nformat(on about IBM's new 5100. 
able is a communications feature which allows the I LII would (ikeademonstration of IBM's new 5100. 
5100 to be used as a terminal. J Mymajorareaofinterestis: LI Engineering/Scientific LI Statistical Analysis 

The IBM 5100 comes with either APL or BASIC LI Business/Financial Analysis 
language or both. J Name I 

Over lOQoften-usedanalytical routines in math- I T(t(e_________________________________ I 
ematical, statistical and financial calculations are Company_____________________________________ I 
available for such functions as forecasting, model-1 ________________ 

matrix arithmetic, engineering and design cal- I Address I ing, I City State Zip I culations, regression and correlation analysis, 
return on investment and cash flow analysis. Phone 
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5 new spectrophotometers from Zeiss. 

Count 'em. 5! 
The new PM 6 line of spectrophotometers spectrophotometers in their price Class. The 

has four different models. All with double- , highly accurate and reproducible measure- 
grating monochromators. All with automatic  ) , ments are displayed in absorbance and con- 
blank reference. One of them certain to fit   centration units on a 4-digit readout. 
your needs. Operation is simple and foolproof. Truly 

consider now the single-package PM 6's. human-engineered with few controls for rapid, 
So compact, each takes up less than 2 ft.5 error-free performance. And the advanced in- 
of bench space. Sampling capabilities range LOW-PRICED WORKHORSE tegrated circuitry makes the instruments prac- 
from manual to fully automatic, and all can be PM.2 Priced at around $2600. tically service-free. 
equipped with recorders or printers. Ideal for Because some labs don't need For the whole story, write carl Zeiss,lnc., 
endpoint and kinetic measurements. the many capabilities built into 444 5th Ave., New York, N. Y. 10018. Phone 

All four PM 6's house Deuterium and PM-6's (at $4000-$8000), but ant the same Zeiss pre- (212) 730-4400. 
Halogen light sources (and their power sup- cision and ease of operation, In canada: 45 valleybrook Drive, Don 
plies, too) for efficient coverage from 200 to we're introducing the PM-2. Mills, Ont., M3B 2S6 (416) 449-4660. 
800nm. All use wide-range photomultipliers A precision-grating instrument ideal for clinical use with auto- 
and, with their double-grating monochroma- matic blank reference. For uv Nationwide Sales and Service direct and 
tors, have the lowest stray-light levels of any and visible, only from Zeiss. 

BRANCH OFFICES: ATLANTA, BOSTON, CHICAGO, COLuMBuS, HOuSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, DC. 

N9 48 ','. N.Ape.NNN..N4NNNN..... 
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TIAA- CREF 

Supple mental 

Retirement 

Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred annuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contrac-ts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

- m m m m - ---- - - 7 
I Send me a booklet describing (T I A A)  

I TIAA-CREF Supplemental Retirement Annuities. CR E F 

Name ___________________________________________ I I 
Address ___________________________________________ 

I Street I 

I city State Zip I 
I Nonprofit I 

Employer I 
TeachersInsurance and Annuity Association 

Third Avenue, New York, New York 10017 wi I 
-- --- - - - - - - iii 
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Oxfo.rc. ? .D. IFFUG.E. N . 

Antisera and. complete 
radial im m unodiffusion (R.131.. .) systems 

KNN 

\. . 

,N.NNvv,NNN 

immunoprecipitin.N 
analyses 
ANTISERA FOR ALL TECHNIQUES HIGH-QUALITY R.I.D. SYSTEMS 
* RID., double diffusion, LE.P., "Rocket" * lgG, IgA, 1gM, regular and low levels. 

methods 3 Complement. Ultra 19w leve! lgG/ 
*. Produced in goats from normal human Albumin in GSF. More in development. 

serum proteins * complete kits include reference serum 
* Solid phase immunoabsorption an.d controL 

techniques used for purification U Individual plates also available, in 
* Nephelometric techniques. lgG, IgA, packages of 3,10, 24 or 48. 

1gM titred expressly for such use U Convenient procedure. Deliver serum, 
* Strict Oxford quality control incubate, read and record. 

* Easy to read low and ultra low levels. 
Order through these authorized Oxford No staining. 
distributors: U "Measured time" or maximal diffusion. 

Scientific Products 
Fisher Scientific Company * Excellent reproducibility, from lot to lot 
Curtin Matheson Scientific, Inc and plate to plate. 

In Canada: Quality control data, specific to each 
Canadian Laboratory Supply, Ltd lot, included with plates. 
Fisher Scientific Company, Ltd Available separately; 

___ Oxford? SAMPLER? Ultra-Micro Pipetting 
- System. 

LA in OR A TORI E in 

Subsidiary of G. D. Searle & Co Oxford? Illuminator/Reader. 
Foster City, California 94404 
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ala by Johnson's ORTEP provided by 
ular Structure Center, Indiana university 

.One pl.Ot is worth 
thfrt. pages of. 

There is no shortage of data. The smallest rninicomput- FORTRAN software make plotting as easy as plug-. 
er can sw.am.p you with a stream.of.alhanumerics. But.ging in. Simple sub.utines allow pro.grammlng of. 
words and n.be.rs aren't informatlo.Not when they.virtually any gra.ph.ic representatio.n with a few words 
are buried in pages of printout. of instruction. 

Why not use an electrostatic line printer that So if you.use your com.pu.ter to organiz.informa- 
draws? Plo.ttln translates poun.ds.of data into a .ure. tion, fr.ro.ye productivity, or aid decision-ma 
An.dtht data compactio.do.es more thanc.gaper Co.nsider the king,. cdst. It helps you interpr.t prin.ter/plotter.line.Pn.nter that draws- The Versatec. 

jnfo.rm.ation. Isolate 
pex variables. Spo 
trends. Reveal subt  information visible. 
changes. 

Pictorialized in- 
formation is powerful ,. ,, atec 
proof, too. Charts, nJ>R Bowers Avenue 
diagrams, maps, and a Clara, CA 95051 
othe.raphics are ).98.8-2.800 
persuasive, me your 16-page 

Adding print/plot E Line printing 
capability is practical. E Plotting D Plotting softw 
Printing up to 1000 lines E Permanent co 
per minute, the Versatec. 
printer/plotter costs less My computer mo ____________________ 

thanan.impact printer.of e __________________________________ 

comparable speed. 
Maintenance cost is about hone ________________________________ 

one-third that of impacts. 
And it's far quieter. pany 

You get a complete ess_____________________________ 
output package. Versatec 
computer-matched.con- .. S 
trollers and VersapIot aplot is a versatec Trademark 



High 
per odnance 

Now there are 3 from ISI 

.including the new 

60-Angstrom SUPER III! 
svin N. SUPER Ill is a state-of-the-art scanning electron 

microscope offering many advancements and new 

features... of which these are but a few: 
60 Angstroms guaranteed resolution High 

brightness electron source ' Gun airlock' Accel- 
N erating voltage 5,10,15, 20, 25 KV Automatic 

high vacuum system Large universal stage capa- 
ble of examining a 3" X 1" specimen in its entirety 

lox to 160,000 magnifications Gamma control 
/9Y 2000-line record CRT* Dynamic focusing Sim- 
Y pIe interface with EDSX-Ray* Built-inTV scanning. 

The price of this state-of-the-art SEM? Would you 
guess over $60,000? Wrong. $34,900.00. 

LATEX Spheres 60,OOOX / //  The SUPER family. 
ISI's policy is to offer 
you high performance 

' SE M's that meet both 
N# need and budget. In ad- 

dition to SUPER Ill, the 
SUPER family includes 
the SUPER 11(70 Ang- 
stroms) and the SU- 
PER 1(100 Angstroms) 
SEM's. 

Find out more about the SUPER's. contact: High performance 

International Scientific Instruments, Inc. can 
1400 StierFin Road, Mountain View, CA have a 

Is 'Phone (41 965-8600. sensible price. 
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You may have spent enough on timesharing 
to buy three timesharing computers. 

And they can cost as much as $87,405. 
N - . (For a system that can handle 16 timesharing 

terminals concurrently and also do batch 
processing in the background. It has 138K 
bytes of core, a CRT, 10 megabyte disc, mag 
tape unit, card reader, printer, Extended 
BASIC, FORTRAN and our Mapped Real- 

/ time Disc Operating System.) 
So, somewhere between those two 

extremes there has to be a system that does 
/ just what you're now doing, for a lot less than 

7/ youre now paying your timesharing service. 
// N. And when you buy a timesharing system 

/ from Data General, you get to use all the 
timesharing programs in the Data General 
program library. Including such favorites as 

At one time, the only way many people the Stanford Business Library and Dartmouth 
could afford to use a computer was to go to Statistical Package. 
a timesharing service. So, instead of sending money to your 

But that's no longer the case. Nowadays, timesharing service, send us a request for 
a timesharing service can cost you a small more information. 
fortune. It won't cost you anything. 

Because you don't just pay for computer 
time. You also have to pay for connect time. Please send 
Memory time. Disc time. Tape time. You Li A Data General Sales Engineer. 
even have to pay for back-up files any time Li Technical information on computational 
you need them. timesharing systems. 

By the time you finish paying off your Li Information as to how people have 
timesharing bills, you may have ended up switched from a timesharing service to a 
spending enough to buy one of our Data General system. 
timesharing computers. (Believe it or not, 
there actually are those who have spent NAME Sc' 

enough for three of our computers.) ____________________________________ 

Small computers are costing a lot less TITLE 

than they used to. So our computers can 
cost as little as $6500. (For a single user COMPANY 

system with 32K bytes of MOS memory, ADDRESS CITY 

teletypewriter, our Stand-alone Operating _____________________________________ 

System and Extended BASIC.) STATE ZIP PHONE 

DataGeneral 
4p Data General, Dept. K4, Route 9, Southboro, Mass. 01 772 (61 7) 485-9100. Data General (Canada) Ltd., Ontario. 

Data General Europe, 15 Rue Le Sueur, Paris 75 116, France. Data General Australia, Melbourne (03) 82-1361 /Sydney (02) 908-1366. 
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ciean living LETTERS 

The Ozone Question 

The 3 October issue of Science (pp. 8 
and 9) carried a paid advertisement from 
the Du Pont Company on the fluorocar- 
bon-ozone question. The same advertise- 
ment appeared also in many other news- 
papers and magazines. This advertisement 
stated that, "The ozone depletion theory, 
based on a computer model of the strato- 

ssi )tj:in sphere, was reported in 1974 by two chem- 
ists at the University of California.... In 
order to estimate hypothetical reactions, 

NNtRONN5 and because little is actually known about 
the real ones, the modelers made a number 
of assumptions about the way the upper 
atmosphere behaves." 

All of the major reactions included in 
our calculations had been observed and 
measured in the laboratory (1-5). The 
hypotheses involved estimates of present 

Jiv2tJiNLLN and future stratospheric consequences, 
, reached by combining the measured re- 

)55in/NN.,5 actions with known intensities of solar 
radiation, and with the known strato- 
spheric concentrations of a number of 
species (for example, CH4, 03, and NO) 
(6) plus those of some (for example, 0 and measurements and have since been mea- 
OH) whose concentrations were then in- 
directly inferred from other stratospheric 

sured directly (7, 8). 
The statements about our assumptions 

were not made by us, but are apparently 
inferences drawn by the writers of the ad- 
vertisement. The three supposed assump- 
tions listed in the advertisement are as fol- 

Laminar air flow is a I I I I 

technique which significantly 
reduces concentrations of air- ASSUMPTION: The ozone-depleting reaction 
borne contamination in your - with chlorine from fluorocarbons takes place at a rate that demands an immediate decision on animal breeding or research area. fluorocarbon use. 

Our laminar system, called 
stay-clean ?, filters air at the We made no such assumption. 
source, and the velocity of the air 
-directed outward over the .' I ASSUMPTION: Fluorocarbons are the only sig- 
cages-carries away enclosure .'.- I nificant source of chlorine available for inter- 
generated airborne contamina- ,  '- I action with ozone in the stratosphere. 
tion and also prevents entry of  We made no such assumption. 
other contaminants. I ---' h' _ 

Air flow from the stay-clean ASSUMPTION: There is no other way to get 
filtered to remove - \.>. - fluorocarbons out of the atmosphere except by system is the ozone-depleting reaction. particles of 0.3 microns or larger. 

Air velocity is adjustable from We made no such assumption in our ac- 
50 ft. per minute to 90 ft. per tual research. Such a statement about 
minute. 

The stay-clean system is For complete details, prices models can easily be misinterpreted, since and delivery, please write or call, readers might assume that reactions not completely self-contained, easy Lab Products, Inc., 635 Midland included in the model had not been consid- 
to operate and requires little or Avenue, Garfield, New Jersey ered. We searched for removal processes 
no maintenance. The roIl-around 07026. Phone (201) 478-2535. and found none of any importance except 
system is constructed of Type 
316 stainless steel and is lab *1J**4, stratospheric decomposition processes (1 
equipped with adjustable shelves  5). No important removal process has since 
so that a variety of cage sizes been discovered which does not lead to the 
can be accommodated. III alIDcompany release of stratospheric chlorine species 
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capable of depleting ozone (9). The models portance of chlorine compounds of natural 
simply reflect this situation. origin, such as CH3Cl (15), relative to the 

The advertisement further states, ---- - fluorocarbon-ozone problem is easily (and 
the net effect of both reactions [ozone/ frequently) overstated. The concern is with 
chlorine and chlorine/methane] is to lessen changes from the natural situation caused 
the originally-calculated impact of fluoro- by man. All calculations indicate a pro- N N5y 

carbons. In fact, the impact was overstated gressive effect of added stratospheric chlo- 
by 300%." rine (16) such that the change from the nat- N 

The quantitative statement is tn error. ural situation is basically the same what- 
The two reactions mentioned are among ever the precise level of natural chlorine - 

several which have been more accurately before the introduction of further strato- 
measured in the past 15 months (10). The spheric chlorine by man. Carbon tetrachlo- 
concentrations of important species (for ride released by man in quantities com- 
more accurately (8). When all corrections fluorocarbons 11 and 12 would also have 
example, OH) have also been measured parable to the current release rates for m ulti mEhiEEhm.iEEE 
have been made, the current assessment of important effects on ozone depletion, but UIUIIIUIII 
ozone depletion by models falls within the its current atmospheric release is much less 
range of our origin-ti estimates made in than that of the two molecules listed above. trace analysis 
August 1974 (2, 3, 11, 12). Our original conclusion was that, at cur- 

The advertisement also stated, "One rent rates of technological use, flurorocar- Look what it found in friend fruit fly. Once 
well-known class of chemical reactions not bons 11 and 12 were the two most impor- again the unique capabilities of the new KEVEX X-ray energy spectrometer have considered in this model is that of chlorine tant man-made compounds, in terms of given a scientist more analytical information 
compounds in the atmosphere in hetero- potential effects on the ozone layer. This about his sample than he anticipated. 
geneous reactions" conclusion still stands and has been ampli- Generally speaking, X-ray energy spectrom- etry (XES) has become an accepted technique Heterogeneous reactions were consid- fled and supported by numerous studies, because it rapidly analyzes up to 81 ele- 
ered, but they were not included because including direct stratospheric experiments ments simultaneously and non-destructively, 
the evidence indicates that they are negli- (17) as well as more detailed calculations with little or no sample preparation. 
gible in importance. The possible in- of ozone depletion (11, 12, 18). However, when you have an analysis-quan- titative or qualitative-that calls for low con- volvement of heterogeneous reactions with We belleve that sufficient facts are al- centration detection in a small sample mass 
the chlorofluoromethanes was discussed in ready available in the refereed scientific lit- such as this fruit fly, it's beyond the scope 
extensive detail on pages 22 and 23 of (4). - erature to establish that chlorine released of ordinary X-ray energy spectrometers. Only a high-intensity system with a secondary tar- We found no evidence that such reactions by stratospheric photolysis of fluorocar- get that emits pure mono-chromatic X-rays 
were occurring and some strong evidence bons 11 and 12 will indeed have a sub- with low background can produce results such as shown here. And only KEVEX has a that they were at most minor. We know of stantial effect on the average ozone level of high-intensity (2,000 or 3,000 watt) XES 
no evidence in the refereed scientific litera- the earth in the future if present usages are system for trace analysis in the less than 
ture leading to a conclusion different from maintained. The possible consequences of 100 parts-per-billion range for many ele- 

ments in organic matrices. That's why the ours. such ozone depletion have been outlined in man with the fruit fly came to us. It might 
A further statement in the advertisement detail in (12) and (19), together with the pay you to do the same. Here's how to go 

was, "Atmospheric chemistry involving uncertainties involved. The 3 October issue about it: Phone (415) 697-6901. Ask for the APPLI- ion molecule reactions has been described of Science also carried a report of the pos- CATIONS DEPARTMENT. We'll discuss the 
in recent months by several investiga- sibility of a "greenhouse" effect of accu- possibility of a free feasibility study using 
tors.--- ion molecules could react with mulated chlorocompounds in the atmo- your sample. Don't be bashful; we want to 
fluorocarbons, allowing them to be re- sphere (20). hear from you. If you'd like to peruse our literature first, moved from the atmosphere. F. S. ROWLANI fine. Call, write or circle the number below 

The only extensive description so far MARIO J. MOLINA for a free brochure. 
published in the scientific literature about Department of Chemistry, 
the possible ion-molecule reactions for re- University of California, Irvine 92664 

moval of chlorofluoromethanes is our own * discussion on pages 20 and 21 of (4). We References and Notes 
KEVEX Corporation concluded there that ion-molecule re- I. M. J. Molina and F. S. Rowland, Nature (Lon- Analytical Instrument Division actions were not important for the removal don) 249, 8i0 (i974); in 2nd Ineernasiona/ Confer- 898 Mahler Road, Burlingane, CA 94010 ence on the Env/ronmenta/ Impact of Aerospace Phone (415) 697-6901 

of these compounds, and no conclusions to Operaeson.e in the High Atmosphere, 1974. San 
the contrary have been published in the sci- Diego. Ca/sf, Preprint Volume (American Mete- oroiogical Society, Boston, Mass., 1974), p. 99. 

2. F. S. Rowland and M. J. Molina, "Chlorotluoro- entific literature (13). methanes in the environment" (Atomic Energy 
- 

This further statement was also made in Commission report No. 1974-i, Univ. of Califor- 
the advertisement, "Many chlorine-con-  nia, Irvine, 1974). "ClO0-chaincatalyzed removal of ozone 
taming materials are present in the a/mo- from the earth's stratosphere foliowing solar . N photodissociation of chiorofluoromeohanes," pa- sphere in varying concentrations. Of per presented at the i68th American Chemical So- 
particular significance, larg amounts of ciety meeting, Atlantic City, N.J., 1974. _____ Rev. Geophys. Space Phys. 03, 1(1975). methyl chloride and carbon tetrachloride 5. F. S. Rowland, New Sd. 64, 717 (1974). 
have been discovered in the troposphere 6. A. 3. Grohecker, Ed, 'The natural stratosphere of 1974" [Climatic Impact Assessment Program 
and stratosphere." (ClAP), Monograph I, Department of Trans- 

portation, Washington, D.C., 1975). See also The pertinence of carbon tetrachloride earlier reports of the 2nd and 3rd ClAP con- The KEVEX fruit fly multi-element analysis. Ob- 
for this problem is the chief topic discussed ferenees. ject: detect trace amounts of lead. Result: mini- 3. 0. Anderson, Geophys. Res. Leoo. 2, 231 (1975). mum detection for lead was found to be 5 nano- by us more than a year ago in (14). The im- 8. , "The in situ measurement of atoms and grams. Also detected were iron, copper and zinc. 
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geneous reactions" conclusion still stands and has been ampli- Generally speaking, X-ray energy spectrom- etry (XES) has become an accepted technique Heterogeneous reactions were consid- fled and supported by numerous studies, because it rapidly analyzes up to 81 ele- 
ered, but they were not included because including direct stratospheric experiments ments simultaneously and non-destructively, 
the evidence indicates that they are negli- (17) as well as more detailed calculations with little or no sample preparation. 
gible in importance. The possible in- of ozone depletion (11, 12, 18). However, when you have an analysis-quan- titative or qualitative-that calls for low con- volvement of heterogeneous reactions with We belleve that sufficient facts are al- centration detection in a small sample mass 
the chlorofluoromethanes was discussed in ready available in the refereed scientific lit- such as this fruit fly, it's beyond the scope 
extensive detail on pages 22 and 23 of (4). - erature to establish that chlorine released of ordinary X-ray energy spectrometers. Only a high-intensity system with a secondary tar- We found no evidence that such reactions by stratospheric photolysis of fluorocar- get that emits pure mono-chromatic X-rays 
were occurring and some strong evidence bons 11 and 12 will indeed have a sub- with low background can produce results such as shown here. And only KEVEX has a that they were at most minor. We know of stantial effect on the average ozone level of high-intensity (2,000 or 3,000 watt) XES 
no evidence in the refereed scientific litera- the earth in the future if present usages are system for trace analysis in the less than 
ture leading to a conclusion different from maintained. The possible consequences of 100 parts-per-billion range for many ele- 

ments in organic matrices. That's why the ours. such ozone depletion have been outlined in man with the fruit fly came to us. It might 
A further statement in the advertisement detail in (12) and (19), together with the pay you to do the same. Here's how to go 

was, "Atmospheric chemistry involving uncertainties involved. The 3 October issue about it: Phone (415) 697-6901. Ask for the APPLI- ion molecule reactions has been described of Science also carried a report of the pos- CATIONS DEPARTMENT. We'll discuss the 
in recent months by several investiga- sibility of a "greenhouse" effect of accu- possibility of a free feasibility study using 
tors.--- ion molecules could react with mulated chlorocompounds in the atmo- your sample. Don't be bashful; we want to 
fluorocarbons, allowing them to be re- sphere (20). hear from you. If you'd like to peruse our literature first, moved from the atmosphere. F. S. ROWLANI fine. Call, write or circle the number below 

The only extensive description so far MARIO J. MOLINA for a free brochure. 
published in the scientific literature about Department of Chemistry, 
the possible ion-molecule reactions for re- University of California, Irvine 92664 

moval of chlorofluoromethanes is our own * discussion on pages 20 and 21 of (4). We References and Notes 
KEVEX Corporation concluded there that ion-molecule re- I. M. J. Molina and F. S. Rowland, Nature (Lon- Analytical Instrument Division actions were not important for the removal don) 249, 8i0 (i974); in 2nd Ineernasiona/ Confer- 898 Mahler Road, Burlingane, CA 94010 ence on the Env/ronmenta/ Impact of Aerospace Phone (415) 697-6901 

of these compounds, and no conclusions to Operaeson.e in the High Atmosphere, 1974. San 
the contrary have been published in the sci- Diego. Ca/sf, Preprint Volume (American Mete- oroiogical Society, Boston, Mass., 1974), p. 99. 

2. F. S. Rowland and M. J. Molina, "Chlorotluoro- entific literature (13). methanes in the environment" (Atomic Energy 
- 

This further statement was also made in Commission report No. 1974-i, Univ. of Califor- 
the advertisement, "Many chlorine-con-  nia, Irvine, 1974). "ClO0-chaincatalyzed removal of ozone 
taming materials are present in the a/mo- from the earth's stratosphere foliowing solar . N photodissociation of chiorofluoromeohanes," pa- sphere in varying concentrations. Of per presented at the i68th American Chemical So- 
particular significance, larg amounts of ciety meeting, Atlantic City, N.J., 1974. _____ Rev. Geophys. Space Phys. 03, 1(1975). methyl chloride and carbon tetrachloride 5. F. S. Rowland, New Sd. 64, 717 (1974). 
have been discovered in the troposphere 6. A. 3. Grohecker, Ed, 'The natural stratosphere of 1974" [Climatic Impact Assessment Program 
and stratosphere." (ClAP), Monograph I, Department of Trans- 

portation, Washington, D.C., 1975). See also The pertinence of carbon tetrachloride earlier reports of the 2nd and 3rd ClAP con- The KEVEX fruit fly multi-element analysis. Ob- 
for this problem is the chief topic discussed ferenees. ject: detect trace amounts of lead. Result: mini- 3. 0. Anderson, Geophys. Res. Leoo. 2, 231 (1975). mum detection for lead was found to be 5 nano- by us more than a year ago in (14). The im- 8. , "The in situ measurement of atoms and grams. Also detected were iron, copper and zinc. 
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radicals important to th photochemiscry of she The stimulus for the advertisement was 
stratosphere," paper presented at the 8th interna- 
tional Conference on Photochemistry, Edmonton, the many media articles discussing the is- 
Alberta, 1975. 

9. J. N. Pitts, Jr., H. L. Sandoval, R. Atkinson sue, which have been presented with scare 
Chem. Phys. Lett. 29, 31(1974); N. E. Hester, E. headlines and predictions of dire con- 
P. Stephens, 0. C. Taylor, Atmos. Environ in uences that 
press. of these effects has been given in ' seq are at variance with scien- 

F. S. tific facts as they exist today. Insofar as 
Rowland, New Sci. 68, 8 (1975). The revised rte differing viewpoints have not been ade- 
constants for the reaction of OH with HC 1 are giv- 
en in (4). Revised rate constants for the reactions quately reported, our intent was to present 
of Cl with 03 and CH4, as well as other pertinent 
chlorine reactions, have been collected in R. F. a less technical description of the question 
Hampton, Jr., and D. Garvin, Edt., Chemica/ Ki to ensure that nonspecialists were in- 
net/c and Photochemica/ Data for Mode//ing At- 
mospheric Chemistry [addenda to Nat. Bur. Stand. formed on both sides of the issue. 
(U.S.) Tech. Note 866 (1975)]. That early model predictions were over- 

ii. P. J. Crutzen, Geophys. Res. Lea. i, 205 (1974); 
______ and I. Isaksen, in preparation. stated by some 300 percent as mentioned 

12. Council on Environmental Quality, Federal Coun- - 

cil for Science and Technology, F/uorocarbons and in the advertisement is easily documented. 
the Environment: Report of the Federal Task An overstatement range of 280 percent has 
Force on Inadvertent Modification of the Strato- 
phere (Government Printing Office, Washington, been calculated (1) for the two revised rate 
D C., 1975). . constants described in the advertisement. 

13. A much more complete description has been given 
of the ion-molecule problem by A. 1. Sebmelte- These two rate constants are the only 
kopf in a statement to the House Science anl significant revisions to the calculated de- 
Technology Committee, subcommittee on envi- 
ronment and atmosphere, Washington, D.C., 31 pletions since the first time-dependent 
July 1975; F. C. Febsenfeld, P. J. Crutzen, A. L. calculations of Wofsy et al. (2). Rowland 
Sebmeltekopt, C. J. Howard, D. L. Aibritton, F. 
E. Ferguson, in preparation. and Molina make reference in their letter 

14. M. J. Molina and F. S. Rowland, Geophys. Res. to OH, but any attempt to revise HO2 re- 
Lett. i, 309 (l974). 

15. The measurement of CH,CI and other halocarbon action rates on the basis of a single mea- 
molecules has been reported in increasing detail 

* B .1 . and accuracy. See J. E. Lovelock, R. J. Maggs, R. surement at a particular latitude, altitude, 
* J. Wade, Nature (London) 241, 194 (1973); J. E. tim 

B B * I Lovelock, ibid. 252, 292 (1974); ibid. 256, 193 e of day, and season is premature. The 
(1975); P. E. Wilkniss, J. W. Swinnerton, R. A. HO2 rate constants in question will be 
Lamontagne, D. J. Bressan, Science 187, 832 
(1975); F. P. Grimsrud and R. A. Rasmussen, measured in the laboratory, and appropri- 

- . * 16. Atmos. Environ., in press. See also (12). ate revisions to estimated depletions can For an illustration of the additive nature of Cl re- 
actions on ozone, see figure 6 in S. C. Wofsy and then be made. 

* * * 1l. M. B. McElroy, Can. J. Chem. 52, 1582 (1974). We are firmly of the impression that 
A. L. Schmcltekopf, P. D. Goldan, W. R. Hen- 

- g g * - . - *. * derson, W. J. Harrop, T. L. Thompson, F. C. Feb- Rowland has been asking for immediate 
senfeld, H. I. Schiff, P. J. Crutzen, I. S. A. Isaksen ulation of flu 
F. E. Ferguson, Geophys. Res. Lett. 2, 393 (1975); reg orocarbons, although not, 
L. E. Heidc, R. Lueb, W. Poilock, D. H. Ebbals, of course, in his "refereed scientific arti- 

* . - g. ibid., p. 445; D. G. Murcray et a/., ibid., p. 109 A des " As 
L. Lazrus, B. W. Gandrud, R. N. Woodward, 'wI early as December 1974, Row- 

* g * A. Sedlacek, ibid., p. 439; C. B. Farmer, 0. F. Ra- land testified before the House sub- 
per, R. H. Norton, in pr paration; M. Ackerman, 
private communication, October 1975. Ackerman committee on public health and the envi- 
has made spectroscopic measurements of the ronment that he believed the use of fluoro- 
stratospheric concentrations of HCl between the 
altitudes of 18 and 34 kilometers. carbons as aerosol propellants should be 

18. R. S. Scolarski and R. J. Cicerone, Can. J. Chem. banned now. 
52, 1610 (1974); R. 3. Cicerone, R. S. Scolarski, S. 
Walters, Science 185, 1165 (1974); 5. C. Wofsy, Additionally, Rowland and Molina state 
M. B. McElroy, N. D. Sze, ibid. i87, 535 (1975); - heir original 
R. J. Cicerone, D. H. Stedman, R. S. Ssolarski, in t article (3), "We have not 

* - - S I . . S Geophys. Res. Lett. 2, 219 (1975); 5. C. Wofsy, M. included any estimates for other chlori- 
B. McElroy, Y. L. Yung, ibid., p. 215, D. H. Sced 

- S * 5 . - I - 0 . I man, W. L. Chameides, R. 3. Cicerone, ibid., . nated aliphatic hydrocarbons also found in 
333; R. J. Cicerone, J. Geophys. Res. 80, 3911 the atmosphere such as CCl4 -- for which 
(1975); Y. L. Yung, M. B. McElroy, S. C. Wofsy, 

e - * g . Geophys. Res. Leti. 2, 397 (1975); R. C. Whissen, there is no evidence for long residence 
g .g * - g * * g. . W.J.Borucki,I.G.PcsppOff, R. P. Turco J. times in the atmosphere" Six months lat- 

19. Climatic Impact Committee, National Research er, an article (4) by the same authors was 

* * * * CounciLNational Academy of Sciencesj4ational published treating CCl4 in exactly the same Academy Engineering, Environmenta Impact of Stratospheric Flight (National Academy of Sci- manner that the fluorocarbons were 
ences, Washington, D.C., 1975). 

20. V. Ramanathan, Science 19.0, 50(1975). treated in the first article. A month after 
that, CH3Cl, a molecule not even men- 

Du Pont's advertisement was not in- tioned in the first article, was shown (5) to 
* tended to attack the published scientific be the largest single source of chlorine 

work of Rowland and Molina on ozone de- presently established in the atmosphere. 
pletion, which, as we have said before, we Whether or not the authors assumed that 
believe to have raised a significant point, fluorocarbons are the only significant 

The principal source of misunder- source of chlorine available fo-r oteraction 
standing appears to be that the authors in- with ozone in the atmosphere, the ct re- 
terpret the advertisement to say they made mains that there are other signi ant 
certain assumptions in their "actual re- sources than those mentioned in their orig- 
search." To the contrary, the assumptions inal article and that they were only pointed 
lie in the products of their research par- out at a later date. There is thus an estab- 
ticularly in the public position taken by lished record of things having been left out; 
Rowland with regard to the implications of one may reasonably ask what else has been 
his research. left out. 
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vuryune KNOWS This leads to a clear philosophical dis- 

the differences between Rowland and Mo- NEW 

tinction which appears to be at the basis of that lina and the fluorocarbon industry There 
is, on the one hand, the review involved in 2+2=22 required the refereeing of published papers and, on the other hand, the much more stringent 

to the effect that the theory has been 
but not everyone test of nature. Thus one hears statements * 

knows that around for a year and no one has seriously re cI1 I 11 

challenged it. This is somehow regarded as 
establishing its validity, which, of course, it 

does not. Similar reasoning is implicit in from Waters - the Liquid 
U *uuumuumii aim = the statements in the Rowland-Molina let- 

ter concerning removal mechanisms and Chromatography People 
heterogeneous processes. 

BETTER All of the above would indeed be aca- 
demic if it were not for the fact that Row- 
land has asked for a fluorocarbon ban. LC Components and 

ULUK SLIDES __ This is the stage at which the implicit as- Supplies Catalog. 
sumption of correctness of the conclusions --- 49. 
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sphere is largely transparent to the 
radiation, but is largely opaque to th 
frared radiation emitted by the earth's 
face Much of the energy absorbed in 

atmosphere is radiated back to thewith the result that the mean tempera Y  
of the earth's surface is about 35"C (63 F) tIc I KLSt c.  S 
higher than it would be if the atmosphere were absent. Glass also absorbs infr 
radiation while transmitting visible 
ation hence the term "greenhouse ef- 
fect." 

However, greenhouses are warmer than 
the surrounding air because the glass pre- 
vents the warm air inside from rising and 
removing heat from the greenhouse Ab- 
sorption of infrared radiation by the glass 
contributes only a little to the warming ef- I 
fect. Polyethylene sheets, even though they N 

are largely transparent to infrared radi- N 

ation, are just about as effective as glass in 
greenhouses The essential facts were es- 
tablished by a simple experiment carried 
out by Johns Hopkins University physicist 
Robert W. Wood in 1909. He found that 
two model greenhouses, one covered with 
glass and the other with rock salt (which is 
transparent to both short- and long-wave 
radiation) reached very nearly the same . 
high temperatures. Thus the "greenhouse 
effect" results from suppression of vertical 
convection by a rigid lid. 

Persistence of the term "greenhouse ef- 
fect" in the face of verified fact is an inter- 
esting phenomenon in its own right. - 

haps we feel more comfortable with the il- 
lusion that we live within a rigid protecting 
envelope. However, it should be noted that N.,.,. 
agriculturalists, who are well aware of how 
greenhouses work, do not apply the term 14 ractometteAIpha 200 
"greenhouse effect" to the atmosphere. 

In 1963 we proposed in a textbook (2) 
that the term "atmosphere effect" should 
replace "greenhouse effect" as applied to Buchier's new fraction collector has.much.01' 
the atmosphere. The suggestion has ha going for it than a pretty new face. It *quipp9 WIth standard.f.atures .u justc.an't find on other fraction 
detectable effect on popular or scien 
literature. So long as references to coil ector& The Alpha.200 is complete.f time, d an.d volum.e modes.of coIls.otion. It ha.200 t*b 

greenhouse effect" appeared only ra capa.city yet m.sures.less than.i/4 sq. fe.t an 
in the literature, misconceptions en 
dered by the term probably were of I fit into an ordinary household refrigerator. Reli 100% solid state c.ito.uitry, a.iift-off coile.otion p1 
consequence. But in view of the greatl form.. an electronic digital display and "Uqu.iFu 
creased interest of the radiative prope 
of the atmosphere, it is time that scien a un.ique overf.lo.w dete.c.tion devlc.e...- are some the new features. correct their misconceptions and clea if ,edidn'lthink thiawas the best fraction 
their language collector on the market, we v ouldn't have made 

ROBERT G. FLEA We believe you'll share our enthusiasm when ' 
JOOST A. BUsIN.learn more about the Alpha 200. Write Todayl 

Department of A Imospheric Sciences, 
University of Washington, Seattle 9819 
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Science serves its readers as a forum for the presentation 

and discussion of important issues related to the advance- 
ment of science, including the presentation of minority or One of the most significant trends in federal research and development in the 
conflicting points of view, rather than by publishing only 1970's has been the shift in emphasis to a domestic market. Until recently, the 
material on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including editori- preponderance of federally supported R & D was targeted to military, space, 
als, news and comment, and book reviews-are signed and and other objectives, where the government itself was the primary customer. 
reflect the individual views of the authors and not official 
points of view adopted by the AAAS or the institutions Most of the present national research institutions, laboratories, and manage- 
with which the authors are affiliated. ment policies have evolved since World War II with this direction. But we have 

Editorial Board now entered a new era in which the federal government will not be the primary 
1975 customer. The new customers are industry, local government, and private citi- 

H. S. GuTowsKY DONALD LINDsLEY zens. The proportion of federal R & D directed to the civilian sector has in- 
N. BRUCE HANNAY RUTH PATRICK 
DONALD KENNEDY RAYMOND H. THOMPSON creased from 23 to 35 percent over the last 6 years, and it will undoubtedly grow 
DANIEL E. KOSHLAND, JR. in the future with the growth of government involvement in energy, trans- 

1976 portation, food production, recovery of nonrenewable natural resources, envi- 
ALFRED E. BROWN FRANK PRESS 
JAMES F. CROW FRANK W. PUTNAM ronmental protection, and a host of other areas involving the private sector. But 
HANS LANDSBERO MAXINE SINGER an important policy question is not being faced. It is not at all clear that funnel- 
EDWARD NEY ARTHUR M. SQUiRES ing federal R & D funds through existing federal institutions will come within a 

Editorial Staff country mile of accomplishing the intended purpose. 
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Publisher Business Manager sumer. But the decision-making process of the marketplace is circumvented by 
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MARGARET BURESCH, ELEANORE BUTZ, MARY DOREMAN, 
SYLVIA EBERHART, JUDITH GIVELBER, CAITILIN GORDON, more explicit attention by the Executive Branch and Congress. How should 
CoRRINE HARRIS, NANCY HARTNAGEL, OLIVER HEAT- 
WOLF, CHRISTINE KARLIK, MARGARET LLOYD, JEAN existing federal institutions and policies be modified so that it will have some 
RoCKWooD, LEAH RYAN, Lois SCHMITT, YA Li SWIGART, meaningful influence on the economy? Approaches such as injecting federal 
ELEANOR WARNER 

Guide to Scientific Instruments: RICHARD SOMMER monies directly into the private sector through R & D tax refunds or other fis- 
cal devices should be seriously explored. Experience has shown that federal 

Membership Recruitment: GWENDOLYN HUDDLE; Sub- 
scription Records and Member Records: ANN RAGLAND appropriations for civilian R & D may be necessary but not sufficient to push a 

Advertising Staff new technology into the marketplace. A confluence of other important factors 
Director Production Manager is required. Marketplace decision-making should be reflected in the federal 
EARL J. SCHERAGO MARGARET STERLING budget process and new technologies pulled into the marketplace through 

Advertising Sales Manager: RICHARD L. CHARLES incentives rather than pushed through federal dollars. Finally, more thought 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 needs to be given to clearing away legislative and regulatory snares so that 
W. 42 Sc. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: C. the innovation process can operate more freely and hence more effectively 
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGo, 
ILL. 60611: Jack Ryan, Room 2107, 919 N: Michigan Ave. in the private sector. 
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn 
Nanee, 11 N. La Cienega Blvd. (213-657-2772); DORSET, - Existing federal agencies are not likely to examine such questions with enthu- 
VT. 05251: Fred W. Dieflenbach, Kent Hill Rd. (802-867 siasm since changes may not be in their interest. In-house R & D activities in 
5581) national laboratories and centers should be given careful scrutiny in terms of 
EDITORIAL CORRESPONDENCE: 1515 Massachu- their ability to translate results into the public and private sectors. The country 
sects Ave., NW, Washington, D.C. 20005. Phones: (Area 
code 202) Central Office: 467-4350; Book Reviews: 467- can ill afford many monuments that find no useful application. 
4367; Business Office: 4674411; Circulation: 467-4417; Federal R & D management poses one of the foremost policy questions of 
Guide to Scientific Instruments: 467-4480; News and Coin- this decade. The citizens of the United States deserve a greater economic return 
menU 467-4430; Reprints and Permissions: 467-4483; Re- 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- on their investment. Feeble attempts have been made to examine these ques- 
vancesci, Washington. Copies of "Instructions for tions in the past. But the stakes are now much larger, they are growing daily, 
Contributors" can be obtained from the editorial office. and the hour is late-RAYMOND L. BISPLINGHOFF, Chancellor, University of 
See also page xi, Science, 26 September 1975. ADVER- 
TISING CORRESPONDENCE: Room 1740, 11 W. 42 Missouri, Rolla 65401 
Sc., New York, N.Y. 10036. Phone: 212-PE-6-1858. 
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the newest 

we've everbuilt .  

HP's line of XY recorders is designed to let Acceleration in theY axis of 3000 in/sec con-cplicated slip clutches, just tough, 
you choose the right machine with the and 2000 in/sec in the X axi& With fully continuous duty servo motors that can be 
right options to do the right kind of job for guarded input and 130db common mode driven offscale independently without 
your lab. First: a basic one-pen workhorse. rejection. damage. 
Then, a fast high-performance version. And To meet the demands of the most This is the best of the best XY recorders 
a two-pen model that doesn't sacrifice exacting lab work, the 7047A gives you a ever offered by Hewlett-Packard. Prices 
speed. switchable input filter, 11 scales of calibrated start at $2,850 (domestic USA price only). 

Now, HP introduces a very special offset, internal time base and TTL remote For complete details on the new 7047A and 
combination of acceleration and sensitivity: control. All as standard equipment. the other recorders in the HP line, see 
The Model 7047A. And like all recorders in the line, the your HP field representative or write 

This is an outstanding XY recorder, the 7047A is built on a strong die-cast Hewlett-Packard, 1501 Page Mill Road, 
top of the line. Sensitivity of 50 !eV/in. aluminum mainframe. Inside, there are no Palo Alto, California 94304. 11408 

HEWLETTPACKARD 

Circle Na. 528 on Readers' Service Card Sales and service from 172 offices in 65 countries. 
1501 Pass MIII Roa4, Palo Alto, California 54304 
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* NOW SEE FOR YOURSELF: 
Graf-Apaco now otters a new quality line of micro- 

  scopes designed for durability, precision and top 
N pgf for all Disciplines in Medical and 

Clinical See and eear& Graf.Apsco's 
systems let you choose the specIfic micro 

scope to meet your exacting requirements 

See for yowself,. 
Write for *ur 

N N N N.NfNNN catalog 51M-I 

GRAF APScO  
NERL Standards are prepared according to clas SYSTEM 700 BtNocuLA p  Box of Illinois lncorporatedKtR 

IgZ Woedstock, IL 60098 USA. 
sical analytical techniques. Meticulous care is 
exercised at every stage in their manufacture A 
rigid quality assurance program ensures highest No 420 on Readers' Service Card 

accuracy and stability. They eliminate the prob- , ,. ,. ,. , ., ,. . ,, ,, ,. ,. ,. . 

em of inferior standards spinning the analytical 
process out 01 control. 
traceable to a specific lot of standard reference , ,, 

In addition, your laboratory results are directly 
material at the National Bureau of Standards. 
One, two or four component.., expansion ... , , " A -' 
flame ... or custom to your specification 
NERL can quickly supply your every need. Pro- N .. N 

tect your laboratory from needless expense and .. N. N, Lr BA 

time consuming delays. Specify NERL Standards 
on your next order. 
Sendtodayforournewcatalog.ltdetailsNEBL's FAST, DIR ECT TLC SCANNING 
total capability in standards, reagents and spe- of radioactive isotopes - - with fingerprints' 
ciality items for the clinical laboratory. There is 
no obligation Tritium, Carbon 14, Phosphorus 32 and all other radlolsotopes are 

easily detected on TLC plates with this special sensitive Berthold TLC 
Plate Scanner. Selected programs can scan the entire plate or just a 
portion, or handle 4, 6 or 8 chromatograms on one 20 x 20cm plate- 

Nnd Standards 
"First in Clinical Reag all automatically. Adjustable scanning speeds are 15 to 6000mm/h; fast return at 6000mm/h. A dot-printer permits the registration of 

two-dimensional radioactivity distributions, providing a "fingerprint" 
NEW ENGLAND REAGENT LABORATORY (shown above). For more details, contact Shandon Southern lnstru- 

P.O.Box4464Riverside,RhodeIsIandO29l5 ments, Inc., 515 Broad Street, Sewickley, Pa. 15143. 

2 Yes, please mail New England Reagent 
* Laboratory's new catalog and price list. I 
I 

Nsme ___________________________ 
Inslrlsliss ______________________________________________ H 

I I 
I Address _________________________________________ 

cay Sisle: Zip 

LmmmmJ PITTSBURGH * LONDON * FRANKFURT 
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NEW "C, '5N FAST 

COMPOUNDS FROM 
KOCH ISOTOPES LOW-COST 

SAMPLE 
IA CONCENTRATOR 

TRY POPHAN-2-'C 

Our research effort in synthetic meth- 
ods recently made possible produc- 
tion of Tryptophan [2-5C] in multi- 
gram quantities. lt is now available at Handles 36 
a sensible price, not a custom syn- 
thesis price. Centrifuge Tubes 
This same effort is enabling us to 
supply a growing family of 55c, 55N,  
and D compounds as standard catalog 
items. 
For stable isotope labeled compounds, 
deuterated solvents or custom syn- 
thesis, try Koch-you will find us re- 
sponsive to your needs. Write for 
our new catalog, listing a number of 
currently interesting new compounds. 

.8 

Koch Isotopes, Inc. 
72 Rogers St., cam bridge MA 02142 

Telephone: 617-868-4450 

Use NERL Ultra Pure Reagent Grade Water to 
Circle No. 570 on Renders' Ser',ice Card minimize risk in critical and expensive diagnostic For only $195, E-C's new Conce- evaluations. A meticulously observed protocol 

FOOD! vatorTM sample evaporator lets controls the purification process. Quality of the 
you concentrate to dryness up to finished product is established by a complete 

During the past few years, serious 36 organic solvent samples in series of analytical procedures. You KNOW there 
shortfalls in world food production and only 15 minutes. If you do high are NO error causing contaminants in it. volume drug screening via TLC, 
soaring agricultural prices have posed gas chromatography, or scintilla- Save time. Save bother. 'Pennies per assay" cost 
some vital questions concerning the tion vial counting, check these is considerably less than lab's expense to obtain 
world's capacity to teed itself in the advantages: same certified purity from ordinary distilled water. 
future. * low cost - does as good a job INTRODUCTORY OFFER 

These questions, and some answers, as systems costing $800 or more See for yourself how NERL Ultra Pure Reagent 

are a major topic in SCIENCE. It has * takes standard centrifuge tubes Grade Water will improve your results. Order your 
published numerous articles by a broad in the tube racks first case of six pints today. We'll ship one addi- 
spectrum of agronomic and nutritional 0 fits any standard hot water bath fional case free. 
experts. Now, more than 30 of these - needs no special bath II'rn-rn--rm.--rnrnm 
articles are collected in an important * thread-in glass tubes - no I. 
new compendium: FOOD: Politics, epoxy mess 
Economics, Nutrition and Research. * air or nitrogen purge fittings - "First in Clinical Reagents" 

These dissertations provide a close safety relief valve NEW ENGLAND REAGENT LABORATORY 

look at the impact of politics and eco- ' o ox 4464 P'NeNslde Phode Island 02915 

on world food problems. Nutri- solvents 
f3d production , 0 materials suited for organic  (6x 

tion, and distribution are one case 
discussed. And, there are exciting reve- Want more information on this I pts) of NERL Ultra Pure Reagent Grade Water at 
lations as to the potential of research in hospita[tested* time and money I $1.50, FOB East Providence, RI, and include one I 

our need for food and many saver? Write for a product descrip- * case free. Offer expires 12/31/15. 
meeting tion or call Technical Service I Nsme: _________________________ B 
other essentials that depend on renew- collect at 813-344-1644. 3 
able resources. 

Edited and with a foreword by Philip H. 3 flSijisiIsfl; - I 
Abelson, FOOD: Politics, Economics, JL.I I I 

Address: ________________________________________________________ 
Nutrition and Research is provocative U 
reading for everyone concerned with E-C Apparatus Corporation * cily Sisie: Zip: -_____ I 
today's-and tomorrow's-food supply. 3831 Tyrone Blvd. N. 

St. Petersburg, Florida 33709 50. Number __________Signalure 

Order from: AAASN Dept. FC-5 Tel.: 813-344-1644 *LI Please send literature only 
1515 Massachusetts Ave., NW. 'ANALYTtcALBIOcHcMIsTnYS5;326-327,1973 k ----- - ------ 

Washington, D.C. 20005 Circle No. 516 on Readers' Service Card Circle No. 418 on Readers' Service Card 



Electron Microscopy In Pathology NORELCO REPORTER/VOL. 20 NO. 3,1973 

by George Bridges and J. H. Martin, Baylor University the results of electron microscopy available within twenty 
Medical Center, Dallas, Texas four hours of receiving the specimen, (3) wide-spread us- 

age of the "adjacent" or "thick" 0.5 micron epoxy em- 
Introduction bedded and cover slipped sections for light microscopy as 
Electron microscopy has become a useful diagnostic tool a selective device and bridge between conventional paraf- 
of the pathologist. Although its use on every specimen is fin embedding techniques and electron microscopy and (4) 
impractical and, in fact, wasteful at our present level of the relatively recent development of excellent, reliable ul- 
knowledge and technical capability, the electron micro- tramicrotomes and high-quality, simplified electron micro- 
scopic examination of selected surgical specimens and scopes opening the door to technologists as operators 
autopsy specimens is every bit as practical and useful as rather than highly skilled artisans. 
many of the "special" stains routinely employed in many The purpose of this paper is to outline briefly some 
pathology laboratories, of these viewpoints on methodology, instrumentation, and 

The principal developments allowing for the increased current applications of electron microscopy in diagnostic 
current application of electron microscopy in diagnostic pathology. 
pathology as we see them are: (1) the collection of speci- 
mens in a dual purpose aldehyde fixative allowing for both Routine Specimen Preparation 
light and later electron microscopy on the same biopsy In the last year, the tissue laboratory at BUMC processed 
specimen, (2) rapid, simplified and reliable dehydration, more than 20,000 specimens. Our laboratory prepared 
embedding, staining and photographic techniques making more than 800 of these surgical and autopsy tissues, Ease 

From the Norelco Reporter, about 
the EM2O1 Philips no nonsense 
high throughput electron 
microscope. Circle the number 
below, we'll be glad to send you 
the rest of Volume 20 4t3. 

About the EM2O1: 
Uniquely simple to operate. 
Any staff member, with 
only a few minutes 
instruction can make 
a micrograph of the 
highest quality. 
Uniquely simple. 
toinstall Ready 
for vacuum when 
it arrives, the 
EM 201 can be 
prepared for use 
the same day. 

Field report, Write or Call 
literature, Don Rodgers, 
demonstration: Product Manager, 

Electron Optics. A Norih American Philips Company 
Ar(72AA1Zflfl 750 Soulh Fulion Avenue 9 l'-fUCJ'-t-FUUU. Mt. Vernon, NY 10550 
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Syringe Shield 

A device is available for the protection 
of researchers and others against delayed 
effects of cumulative exposure to radiation 
from technetium-99m and other radio- 
pharmaceuticals. The shield is made of 
tantalum which offers advantages over 
lead for such applications. Atomic Pro- 
ducts. Circle 821. 

Renin Activity Control Plasma 

Differential Cell Counter or dark-field modes. The tape dispenser This control plasma [NEA-022C PRA 
seals the plates to prevent loss by evapora- Control (lyophilized)] is produced for use 

Hematab I includes eight cell classifica- tion during incubation. Cooke Laboratory with the company's angiotensin I kit. This 
tions and a total display. An audible click Products. Circle 814. is a radioimmunoassay based on iodine- 
signals each entry and a tone sounds for 125. This material provides a means of 
each 100 entries. A reset key returns all controlling the quality and reliability of the 
channels to zero. The device is compact Buffer Solutions procedure from generation of angiotensin I 
and lightweight. It includes removable in vitro through quantification through 
key-assignment overlays so that it may be Reference buffers at pH 4.01, 7.00, and radioassay. New England Nuclear. Circle 
used for a variety of laboratory tasks. Ana- 10.00 are accurate to within  0.01 pH 817. 
lytical Products. Circle 812. unit of the specific value at 25NC. Each 

type is color coded for ready recognition. 
These buffers are supplied in pint bottles Spectrophotometer 

Chloride-Carbon Dioxide Analyzer with temperature/pH conversions printed 
on the label. They are stable for 1 year if The model 17D adds digital display 

Each determination requires 10 micro- stored between 150 and 3ONC. Scientific characteristics to a device that performs at 
liters of serum, plasma, or sweat and is Products Division, American Hospital wavelengths from 186 to 2650 nanometers. 
made in 30 seconds. Results are displayed Supply. Circle 822. Special configurations extend this range to 
in millimoles per liter. Chloride concentra- 3000 nanometers. Features include a five- 
tion is determined by coulometric titration digit display of absorbance, concentration, 
and carbon dioxide is measured with a rate Animal Bedding Disposable Cabinet and transmittance. Zero suppression al- 
pH-sensing methodology. Advantages of lows the operator to expand scale at will in 
the device include the speed and reliability This portable device is designed for any of these modes. There are 14 recorder 
of the determinations, the small sample re- dumping animal bedding containing ranges, seven each for absorbance and 
quirement and the small size of the device wastes from biologically infected animals. transmittance. The device is computer- 
itself. Beckman Instruments. Circle 813. The negative air flow meets class I biologi- compatible for data transmission, storage, 

cal requirements and offers protection to or analysis. Varian Instrument Division. 
the technician and to the room environ- Circle 825. 

Antibiotic Susceptibility Testing ment. The cavity in the work area is de- 
signed to he used with plastic bags and 

The MIC-2000 system includes a 96- standard trash receptacles. Contamination Clinical Chemistry Analyzer 
channel liquid dispenser, an automatic in- Control. Circle 823. 
oculator, a plate viewer, and a tape dis- The Super-17 is a computerized device 
penser. The plates are designed with that will perform any desired combination 
round-bottom cups and a key slot that per- Electron Microscope of 17 different chemical analyses. The has- 
mits them to be mounted in only one direc- ic cycle requires 60 seconds and 60 samples 
tion. Any series of dilutions may be ac- The EM400 offers a seven-lens optical may be processed in an hour with a maxi- 
commodated by the dispenser; filling is system that is computer controlled. Accel- mum of 1020 tests being performed per 
precise and rapid. Volume selection, fill- eration may be selected from 20 to 120 hour. Serum is placed in cups; each sample 
ing, and emptying are automatic. The in- kilovolts. Resolutions of 1.4-angstrom position corresponds to a column of con- 
oculator delivers inoculum from a dis- units may be achieved. This transmission trols from which the operator programs 
posable tray to specified cups in the plate. microscope offers a clean vacuum system the analysis. The results may he printed 
Sterilization completes the cycle. The in- pumped to 1W7 torr. The seven lenses in- out or stored on casettes. Hycel. Circle 
oculator will also work with test tubes and elude five imaging lenses. Magnification 816. 
petri dishes. The viewer operates in bright- ranges from 50 to 800,000 power. A eu- 

centric goniometer stage complements the 
Newly ollered instrumentation, apparatus, and labo- resolution of the lens system. Two options Blood Refrigeration 

ratory materials of interest so researchers in all disci- 
plines in academic, industrial, and government organi- are available: one offers resolutions to 2 
zasions are featured in this space. Empbasis is given to 
purpose, cbier characteristics, and availability of prod- angstroms with tilt of 30 degrees and The model 3885 is a 420-unit refrig- 
ucts and materials. Endorsement by Scicncc or AAAS 440,000 power; the other offers resolution erator with a triple-pane glass door. It fea- 
is not implied. Additional information may be ob- 
tained from the manufacturers or suppliers named by of 3.4 angstroms with 60 degrees of tilt and tures stainless steel, full-extension doors, a 
circling the appropriate number on tbe Readers' Ser- 300,000 power. Philips Electronic In- 6-inch chart recorder, and a safety alarm. 
vice Card (on pages 1034A and 1 122A) and placing it 
in cbe mailbox. Postage is free. ---RICHARD G. SOMMER struments. Circle 824. The model 8190 is a red cell freezer that 
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Optically pure 
For the investigation of /3-ad renerg ic 
receptors as described by Lefkowitz, et a11 Rotors you buy 
Ievo-Dihydroalprenolol [propyl-2, 3-3H] 
25-50 Ci/mmol nev sterilizer... NET-507 $551250,ctCi $133/i Ethanol solution 

... check your savings on a erators. Hydrostatic test for Also available: 
completely rebuilt steam and absolute safe, reliable oper- 
ethylene oxide sterilizer. It ation. And guarantee satis- NET-478 DL-Propranolol hydrochloride [3H(G)] 
can be as high as 40% off factory performance for a 1, LefkowC, n.j.. C. Mukherjee, M.G. Caron and M. Coversione. J. Biol. Chem.250, 13,7/10/75. 
the list price of a new unit. full year. 
- We completely recondi- We have model, size and 
lion the vessel. Add all new type to meet every sterilizer 

England Nuclear 
operating parts, controls, fit- need. call or write for Bul- Ossiomer service er 7-482-9595 tings, valves and steam gen- letin No. A-75. say 5ireei, 8osios, Massachuselis O215 

THE HOSPITAL SUPPLY CO., IN C. NEN Canada LId., Lachine, Ouebec: NEN chemicals GmbH, Oreieichenharn. W Germany 
A subsidiary of Scientific Industries, Inc. 

70 Orville Orive, Airpori lslersalissal Plaza, Bohemia, New York, 11716 Circle No. 553 on Readers' Service Card 
51 6/567-3040 
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Phase-Master 

Vision-Master Duo-Master .. 

WIlTE TODAY FOR LITERATURE AND NAME OF NEAREST DEALER 
FOR DEMONSTRATION 

SWIFT INSTRUMENTS, INC. (MAIN OFFICE: Boston, MA) 
VVTJYU Technical Instrument Division 

P0. BOX 562, SAN JOSE, CA 95106 408/293-2380 

WIFT AGENCIES are located throughout the us. and in most foreign countries. 
Circle No. 448 on Readers' Service Card 



holds 309 units. The stainless steel in- Auto-Fl Coagulation Instrument de- 
ventory system is field removable. The re- scribes a device for analysis of prothrom- 
frigeration system assures temperature of bin, activated partial thromboplastin, fi- 
-850C in the cabinet in a 300C ambient. brinogen, or factor assays. Dade Division, 
Forma Scientific. Circle 815. American Hospital Supply. Circle 826. Problem #2 Biology, Earth Science and Chemistry 

Catalog 1976-77 comprises over 600 pages 
Rheumatoid Arthritis Diagnosis of items for teaching all levels of many dis- 

Just a simple ciplines. Ward's Natural Science 
routine. Rheumanosticon Dri-Dot is a 1-minute lishment. Circle 828. 

standardized test for rheumatoid factor. SCISEARCH makes available the com- 
If you follow my rule with fifteen. The test consists of a dyed, stable human plete Science Citation Index which initially 
Then you'll surely get seventy-four. gamma globulin-coated latex and a gly- includes over 800,000 items from January 
The routine con also be seen. cine buffer of proper pH and ionic strength 1974 to the present from about 2500 scien- 
With a number you wish- dried on a treated disposable slide. The tific journals. Institute for Scientific Infor- 

say a score. slides come hermetically sealed in foil en- mation. Circle 830. 

With a score you get seventy-one, velopes. A drop of serum or whole blood iS The Story of Asbestos describes mm- 
But with five ust on eighty placed on the buffer dot and a drop of dis- ing and milling techniques, characteristics, 

you'll see. tilled water is placed next to the latex dot. and applications for this natural resource. 
Soperhapsyoucanfigureforfun After sample and buffer are mixed togeth- Johns-Manville. Circle 831. 
What the answer with thirty er, they are mixed with the water and latex. Test & Measurement Instruments is a 

will be. The slide is rocked for 1 minute, then oh- product directory to a line of electronic 

served for agglutination. Organon. Circle test devices. John Fluke Manufacturing. 
818. Circle 832. 

Rare Earths and Nitrogen Oxides is a 
survey of catalysts for the cleansing of air 

Liquid Thyroid Function Test and exhaust emissions from industrial 
plants, engines, and other sources. Moly- 

The STAT3 test provides results in 20 corp. Circle 833. 

Solution: minutes. A T3 conversion chart is provided Omniscribe Strip-Chart Recorders are 
No mafter what your branch of to convert from normalized ratio to per- described in a brochure. More than 200 

scienceortechnology, there isa way cent uptake. The liquid phase is counted in models are offered. Houston Instrument. 
to free yourself from the routine of leak-proof test vials. Refrigerated shelf life Circle 834. 
simple repetitive computation. That is 16 weeks; the test comes in 100-test lots. Cone-Plate Viscometer System is dc- 
way is Monroe. We provide the Test results are virtually independent of voted to a device suitable for many flow 
world's largest selection of pro- temperature between 20 and 300C. Oxford analyses in research or industrial appli- 
grammable and hard-wired calcu- Laboratories. Circle 819. cations. Ferranti Electric. Circle 835. 
lators and software to fit literally Fiber Optic Illuminators lists accesso- 
any need. Over 16 different printing ries for spectral research including optical 
and display models, some with peri- 
pheral capability. - all backed up Free Thyroxine Index filters, lens assemblies, and so forth. PBL 
with a library of thousands of pro- Electro-Optics. Circle 836. 
grams covering all area of science, The Thyrostat-4/FTI kit offers quan- Metal Digest includes items for metal- 
engineering,statistics and business titative measurement of total serum thy- lographic and metallurgic studies. The cur- 
andservicedlocallynationwide.AII roxine or free thyroxine index. This com- rent issue is devoted to new equipment 
it takes to get complete information bination allows evaluation of thyroid fune- suitable for small facilities. A. Buehler. 
is a simple, routine phone call to tion even when the patient's binding capac- Circle 837. 
your local Monroeoffice. Ora leffer ity of transport proteins is altered. Lab Monitor II describes an instru- 
to: Monroe, Dept. 5, Reagents and directions for both methods ment for automatic control of tempera- 

The American Road, are supplied. Either assay requires 30 mm- ture, liquid level, vacuum, or pressure. 
Morris Plains, N.J. 07950. utes. There are no time or temperature ad- Pope Scientific. Circle 838. 

justments. Both tests are in vitro diagnos- Instrument News for November in- 
tic techniques that involve competitive pro- eludes a test bridge for laser trimming 
tein-binding analysis. E. R. Squibb & systems. James G. Biddle. Circle 839. 

sewoeq jg 'uoiIowJosuoJI o anJ Sons. Circle 820. Van-Lab Disposable Culture Tubes 
eqi fluiMollod - eaiuow jo .iesuo lists specifications for 20 different-sized 
iseldws et puj l,noA 'seu!tnoJ borosilicate glass tubes. VWR Scientific. 
tjiow inoA xaldwoJ MCI] il4OW ON) Literature Circle 840. 

Met roh m Polarographic A nalyzer de- 
W Life Science Separations is a bimonthly scribes the E506 for all polarographic 
LftOI publication devoted to liquid chromatogra- applications. Brinkmann Instruments. 

phy and its application to biological mate- Circle 841. 

R A tIEEEf1 rials Waters Associates. Circle 827. Spectroscopic Supplies and Equipment 
U V IIE L Linear and Angular Displacement includes all forms of light measurement 

THE CALCULATOR COMPANY Transducers is a 24-page catalog. Schac- and analytical techniques based on spectral 
Circle No 579 on Readers' Service Card vitz Engineering. Circle 842. analysis. Wilmad Glass. Circle 829. 
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RESEARCH NEWS Rustrak m in I.atu . 
(Conitnued from page 1076) 

mally researchers obtain a photoemission pgction 
spectrum by scanning across a range continuous writing 

photoelectron kinetic energies with an servo recorders 

electronic detector; that is, the detector is 
set at a particular energy and the number Buy.one. -.Plug In .1.00. Ranges. With one recorder you can of photoelectrons with that energy is record ac and dc volts and 
counted. Then the detector is reset to a amps, temperature, process 
higher energy, and the process is repeated. data and more Owning the 
But, because of the long time between versatile, direct-writing 
pulses at SPEAR, a method called "time of Rustrak 400A is like having 
flight spectroscopy" can be used in which 100 recorders In stock at 

the time it takes a photoelectron to reach your local authorized I the detector can be converted into its kinet- Rustrak distributor. 
ic energy. This method avoids the need for Attention OEM's. Custom 
scanning the photoelectron energy, and is mounting arrangements, 
faster because all the photoelectrons are colors, nameplates, chart 
counted. paper and scales available. 

Other properties of synchrotron radi- New 32 Page Catalog. 
ation include natural collimation of the Provides details on DC, AC, 
light beam, polarization of the light, and a Temperature, Servo, Multichannel, Event and a high vacuum environment. The light comes variety of special 
tangentially off the electron's orbit in a 
narrow cone. For a 2.5-Gev electron, for recorder types. 
example, the apex angle of the cone is 2 x ulton? 
l0 radian, but because the electrons emit 
light continuously while orbiting, an ob- Measurement & Control Systems Division 

Collon lndus5res Inc. tosS Greenwrch Rhode Island 02813 server sees a horizontal fan of radiation 401-8846800 - TWX 710 387 1500 

with strong vertical collimation. This prop- 
erty permits scientists to obtain bright Circle No. 535 on Readers' Service Card 
light beams a considerable distance from _________________________________________________________________________________ 
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