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and intermediate speed range. It combines the heart of an 
ultracentrifuge with the acceleration and convenience of a 
centrifuge. At low speeds, it gobbles up mater:i.aI'91i:ke....:.... 
bacteria and cells two liters at a time. At top speeds, it 
generates a wrenching 2725000g of force to spin down 
viruses and subcellular particles. 
The L3-40 has: vacuum and refrigeration systems; super quiet i N ST RU ME NTS, INC 

operation (you literally can't hear it running in the lab) 
QPS 2 . 

complete operator protection including an ultracentrifuge " """"""" CQTLAN LM?ON5  XCO CTh, *4ts5t A5  $rO HtLM T YO; V NSA 

barrier ring; large rotor chamber to hold the full line of 
ecl?man rotors including the new zonals; and it s convertible 
to 50,000 rpm should your needs change. 
Can you think of anything we  ye missed? If so, it's probably 
described in our brochure. For a copy return the coupon below. 

New Beckman L3-4O It just 

obsolete d"' ev.ery.centrifuge in the 

15,000 to 40,00 rp m range. - 

Mail to: Beckman Instruments Inc., Spinco Division 
1117 California Avenue Palo Alto California 94304 

Yes please send me information on your new Model L3-40 
Preparative Ultracentrifuge 

(please print) 

I Department 

I Address ________________________________________________ 

City ________________________________________________________________________________________________ _________________________________________________________ __________________________________________________________________ 
L?- 

Circle No 8 on Iteoders' Service Cord on page 1334A -' 



Patient Teat NowI Micro-Sample Procedures * 
Permanent Codes Results 

Provide Substantial Savings t 6152 0151 

in Routine Clinical Chemistries Urea Ni- 61 57 0096 
trogen test Routine clinical determinations can now be processed results with 6 1 5 8 0 0 9 9 

with sizable savings in sample preparation time and patient 6 1 7 3 0 2 2 4 
reagent costs. identifying 

* We have prepared new Gilford Cliflical Chemistry Pro- code. 6176 0173 
cedures, featuring micro-sample techniques adaptable to your 
laboratory. You are invited to call 216/774-1041 or write for 
your copies, today. 

PROVEN PERFORMANCE FEATURES Rapid Sampling: 
* Only 0.5 ml sample required. With a 
* Up to 300 single-sample determinations per hour. single con- 
* Single control for sampling. trol. Pro- - 

* Chemically inert, vacuum operated sampling system. 300/hr. 
*) Self-contained, standard 10 mm path length cuvette. 
* No cuvette handling or breakage. 
9) Linear absorbance photometer has 2.000 A range. 
* Direct absorbance or concentration readout. 
* No external computer, nomograms or calibration Standard CONCENTRATION 

curves needed. Curves 
* Large four-digit neon display. liltAE 

* Analog and digital recording outputs standard. Read con-  centration  
* Enzyme determinations spectrophotometrically. directly, 

Calibrate  
PLUS PERMANENT PRINTEQ RECORI3 OF DATA: just once 

As an extension of the productivity and convenience Then read 
of the Gilford Model 300-N Micro-Sample Spectro- your 
photometer, the Gilford Model 4006 Data Lister auto- unknowns. giiiuJeiN 

matically prints out four-digit absorbance or 
concentration measurements. Transcription time and 

020 error are minimized. In addition, the data lister can 
be manually programmed to obtain a permanent - 

record of patient, date or other identifying code. 
enzyme  
AnalysIs 0l0 - - SGOT ASSAY 

Olrectly.  0 

Recorded:  
0  

TIME-MINUTES 

n 1111 

Gilford Instrument Laboratories Inc. * Oberlin, Ohio 44074 000 . 0 1 2 3 4 
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Reticulocytosis in Response to Dietary Antioxidants: B. E. March, V. Coates, I. Biely.1398 

3,4-Dihydroxyproline: A New Amino Acid in Diatom Cell Walls: T. Nakajima and 
B. E. Volcani-1400 

2,3-cis-3 ,4-trans-3 ,4-Dihydroxy-L-proline: Mass Spectrometry and X-ray Analysis: 
I. L. Kane, J. LV. Daly, B. Wilkop 1401 

Venom Neutralization by Rattlesnake Serum Albumin: W. C. Clark and H. K. Voris.1402 

Cartilaginous Dermal Scales in Cephalopods: P. Person 1404 

Synaptic Vesicles in Electron Microraphs of Freeze-Etched Nerve Terminals: H. Moor, 
K. Pfenninger, K. Akert 1405 

Aphid Transmission of Tobacco Mosaic Virus: I. S. Lojek and G. B. Orlob-1407 

Irreversible Inhibition of Nuclear Exoribonuclease by Thymidine-3'-Fluorophosphate and 
p-Jr{aloacetamidophenyl Nucleotides: M. B. Sporn et al. - -- 1408 

Bacterial Growth Rates above 900C in Yellowstone Hot Springs: T. L. Bolt and T. D. Brock 1411 

Antigenic Changes in Lymph-Node Cells after Administration of Antiserum to Thymus 
Cells: M. Schlesinger and I. Yron 1412 

Escherichia coli: Strains That Excrete an Inhibitor of Colicin B: S. K. Guterman and 
S. E. Lana-1414 

Immune Specific Induction of Interferon Production in Cultures of Human Blood 
Lymphocytes: J. A. Green, S. R. Cooperband, S. Kibrick-1415 

Cell Division: A Second Circadian Clock Systeni in Pa,'amecio;n inultimici-onocleonon: 
A. Burnett-1417 

Leishmania braziliensis Isolated from Sloths in Panama: A. Herrer and S. R. Telford, Jr. .... 1419 

Acetylcholine Receptor: Covalent Attachment of Depolarizing Groups at the Active Site: 
I. Silman and A. Karlin 1420 

Thermal Lability of Beta-Galactosidase from Pink Salmon Liver: S. Gait-1422 

Protective Effect of Antilymphocyte Serum on Mice lnfected with Piasmodium berghei: 
I. N. Sheagren and A. P. Monaco.1423 

Queuing Behavior of Spiny Lobsters: W. Herrnkind.1425 

MEETINGS Radiosensitivity in Animals: V. P. Bond and T. Sugahara.1428 
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GEOLOGY AND GEOGRAPHY (E) ZOOLOGICAL SCIENCES (F) OTANlCAL SCIENCES (0) 
Rlchard' H,Mahird DevidOishmip.' William A Jensen - - - - 

William E. enson David E. Davis - Arthur W Cooper COVER 
ENGINEERING  MEOlAL SlENES (N) - DENTISTRY (Nd) 
Paul Rosenberg ... Allan ,Q. Bass. 
NewineitA Hall - F Do glas 'Lawrason - Robert S Harris Ri hard S Manly Isolated nuclei from HeLa cells (hu- 
INVORMATON AND STATISTICS (U).ATMOSPHERIC ANO HYOROSPHERIC man carcinoma of uterine cervix 

COMMUNICATION ) Ezra Glees SCIENCES (W) grown in tissue culture). The embed- 
Dale B eater Ba elith Sitgreaves Robert M Whi  ding background has been removed by 
ileen E Stewe t Louis J Battan 

the photoengraver. See page 1408. 
[Electron micrograph (about x 5000), 
T. Kakefuda and E. Olson, National 
Institutes of Health] 

Ttie American Association tor the Adencetnent of Science was founded in I4S and incorporated in 
874 Its objects are to further the work at sesentisto to facilitate cooperation among theiw, to 

iiapravp the effectiveness of science in the p otnotion of liunian we fare, and to Increase public un4er 
standing and apprecittion of the importaisce and promise of the mtthodt of science in Ituman progress 



The Emancipator 

Becomes a 

Show- off! 

The HP 9100A calculator gave you omnipresent human errors nd from inundating r ams 

Freedom from waiting to get on the BIG computer; of data that go with point-to-point hand plotting 

Freedom from translating your problems into foreign Think back! Would a picture be worth a thousand figures, 

computer languages; to you?.. to your company? Be an innovatorbe a 

Freedom from stan,ation-Ievel computing with producer a picture producer. 
under-developed calculators; The 9125A recorder automatically draws 'the answers 

as the calculator solves your problems-such as statistical 
Freedom from the drudgery of manual computation- distributions (photo shows plot of x2 distribution for varying 

All for the one-time price of $4900. numbers of degrees of freedom), heat transfer, fluid 

dynamics and calibration curves. It shows you the 
NOW EVEN GREATER COMPUTING FREEDOM IS YOURS. results of your calculations faster, easier, and more 

GRAPHIC DISPLAY - accurately than you can get with hand plots! It ends the 

Add the new HP 9125A X-Y Recorder. Make your HP 9100A gnawing frustration of interpreting the limbo between 

desk-top computing calculator a show-off. You will be data points. And.., it gives you a calibrated plot so 

liberated from the tediousness of hand-plotting, from the so you can ready your units directly! 
Circle No. 20 on Reoders' Service Cord on poge 1334A SCIENCE VOL. J6 
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What's more, once the 915A has' iv '.art yournew Ii eration 'to 
n ycu a rmanen St ' c811 fQr demonstration graphic.prese.rttati n, you can modify the input data, plot or send your pur hase or er to ny Newlett-Packar Sales - ' 4am, and immediately see the cha ' riges you have ma e. '. . . and Servi' e offic (locate.in prin ipal cities throughout. 

Niis n areas of critical iinortanc.an be.readily.'. ' the world). Fora 22-page brochie,write 1-lewle.t-PacI<ard,. 
identified be&se of the.pin-point res6lut6nbf the " ' PO. Bx $01, Loveland, colorado.805 7 E. 
calculator/record r Cornbin tion -a resolution made ' ' ' 1217 Meyrin-Geneva, 'Switz 
possible by the fourligit alculatoroutput thatlocates - ' ' ' 

coordinate points with hair-splitting accuracy. - - -  '  9100A I 12 A puts nswers lust" glart a ' we 
completety documedted programs o r use.with the. 
HP 9100A calculat r and the HP 9t25A X-Y Recorder  -.. 

are sUpplied WIth your instrument 
Show oft with the 9125A for only $2475 Add $4900 S 95O 

if you don t already have the 9100A Both a e ready 
for immediate delivery IIEWLETT& PACKARD 



STUDY THE.M 
WHERE THEY LIVE. 
Olympus announces the only scope made specifically 

Somebody finally put it all together: spe- 
cially computed water-immersion Achro- 
mat objectives (lOX, 20X, 40X plus a 4X dry 
scanning objective), with a massive base that 
offers 0.0005mm sensitivity and a built-in - 

Koehler substage illuminator. That somebody is 
Olym pus. And nobody else. As you would expect, 
we call-this new model our Marine Biology Re 
search microscope, because it's ideal for that -- 

science as well as parasitology and pollution - 

control, bacteriology, entomology and any other 
science requiring study of aquatic microorgan- 
isms in their original environment. 

Like all Olympus microscopes, this model  - 

is part of a flexible, modular system of I - 

optics and accessories which allow Its 

easy conversion to virtually any micro- 
scopic or photographic application. 

For one example, you can have it with 
binocular or trinocular heads (with adjustable 
interocular spacing and diopter adjustment); or with 
inclined or upright monocular and Duomax dual-viewing 
teaching heads, as shown. 

Any way you want a marine biology scope, you want it 
from Olympus. 

Marine Biology Research Scope - 

r?I 
I !' k \ OLYMPUS CORPORATION OF AMERICA I 

j tPRECISION INSTRUMENT DIVISION / DEPT. S I 
2 Nevada Drive, New Hyde Psrk, N.Y. 11 

I Send information on: 

I El The Olympus Marine Biology Research microscope. 

I 1111 The complete Olympus Line. 

I My applications include: 

I Name__________________________________ 

I Title ______________________________________ 
I Organization 

1 Address _____________________________________________ 

I City _________ 
?.1 
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For the simplest, most accurate 
titratlo ns,the.new 
Me.tro.hm Tit.rap ri nt. 

.(its numerical print-out. 
- 4. never tnrows urv ....Mauac e.) 

 Automatic titrotions ore a fine ideo as long as accUracy. Sn t 
- c0mpromised by convenience. The new Mefrohm Tifro print 

 E 475 was designed to ovoid this very pitfall by reproducing a. 
 manual titration and providing a numerical print-out rather 

Z  than a graphic one. Titro print fifrofions ore more accurate 
'?  "'K' becau.se nu.merical print-outs are not subject to error from 

paper changes due to humidity or other atmospheric con 
tions. Also, theres no problem about speed variation in th 
paper advance mechanism, Interpretation error, inherent 
whenever calculations are made from a graph, is eliminat 
completely. 

.The E-475 is particularly well-suited.for redox titrations. 
where endpoint potential is not precisely defihed and the titra- 

.tioh must be continUed beyondthe end point. Titr6 print prints. 
OUt volume, potential chan4e (pH or mv and sample nun. 
continuously astitrant is added. Titrating speed is autom ti- 

.dolly reduced as the end point nears and the end of the titration. 
"1 '' .. 

-, ... -'"'- ....' - is signalled by blinker light or alarm. The Titroprint uses 5, 10  '4-.20,or 50 ml. burettes, and measures potential changes with 
 4 " -- ' .- - . an accuracy at better than 0.5 mv0.0O5 pH). A DIVISION 

4 - ' 2" 
 .' '  If your present automatic titrafor throws you 

- 4". >-  a curve, why not check the Titroprint E-475? 
' For complete literature, just write: 

- 5 ' "'.. Metrohm Division, Brinkmann Instruments, 
Gantiague Road, Westbury, N.Y. 1 590..BRINKMAN 



'We could 

call ourselj 
Acme * Advanced Instrument * Ainsworth * Alconox * 
American Optical e Ames e H. Reeve Angel * BBL * 
Barnstead e Bausch & Lomb * Becton, Dickinson * 
Bioquest * Blue M e Bronwill * Browne-Morse * Buchier 
* Buehler o Cahn * Cambridge e Clay-Adams * Coleman * 
Coors * Corning * Coulter e Dade * Difco e Dillon-Lilly 
* Eaton-Dikeman * Edmont-Wilson * ERTCo e Falcon * 
Federal Pacific * Fermentation Design * Forma * Foster 
* Gelman * Glas-Col * Hamilton * Harleco e Hausser e 
Hycel e Instrumentation Laboratory e IEC * Jewett e 
Kimble e Labconco e Lab-Line * Lab-Tek * Lakeside 
* LaMotte * Leco * Lindberg * Lourdes * Magnuson e 
Mallinckrodt * Market Forge e Markham e Maryland 
Plastics * Matheson Coleman & Bell * Mettler * Nalge * 
Napco * Ohaus * Orion * Oxford e Pharmaseal e Photovolt 
* Polyscience e Precision * Revco * Rinco * Roehr e Sage e 
S & S * Scientific Industries * Sherwood * Sylvana * 
TekPro * Thermolyne * Torsion Balance * Turner e Tyler 
* Ultra Violet * VirTis * Voland * Wampole * Warner- 
Chilcott e Welch * Westinghouse * Wheaton * Wilmot 

Castle * Yellow Springs, Inc. 

You can call us 

S/p for short 

Our Founders called us Scientific Products. nobody else can -say. If you're not yet a 
Our friends call us S/P. Our competitors call friend, you'll find us listed under the name 
us lots of names, with good reason. We repre- Scientific Products in the Yellow Pages in 
sent over 100 leading laboratory equipment most major cities. Once we get to know one 
manufacturers and stock over 100,000 items another, it won't take long before you're call. 
in 16 regional sales and distribution centers ing us S/P for short. S/P... the single source 
with 5,415,000 cubic feet of space and our for laboratory equipment, supplies, scientific 
230. man field representative instruments. Scientific Products, 
organizationvirtuallyblankets the a division of American Hospital 
industry and we service every item Supply Corporation, 1210 Leon 
we sell and that's a niouthful Place, Evanston, Illinois 60201. 
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The fastest way to get permanent rec- - capability fo ram a a vane more 
ords of digitized analog data -- from '--'mental advance, time base and major 
pulse height analyzers, signal avragers, division advance of the X-Y chart paper, 
or.any.multi-oh nnel analyzer (whether with a position ac ura.cy.of.'?.0.005 

or not it oomes from Hewlett-Packard)- - inches It's an ideal way to increase plot M a.ste r is td ue the versatile HP 7004A X-Y Re- resolution. The 17173A Null Qeteotor corder. It's riot rily the fastest way,.. plug-in and th 1701 2B Pci nt Plo ter give -.t's.more economical, too. you closed-loop, point-form plotting at - 

P lo tte r The dynamic 7004A has been purposely rates up to $000 plots/minute. designed to accept van us plug-in ac- The 7004A is the best way to augment 
cssories to meet high-speed point- - pictures of scope presentations 'for per- 
plotting requirements in printing out di- manent recording andslope analysis. It's - 
g.itized graphic information The I 7005A also f r better than buying an xpensive' 

.Incremental Chart Advance provides single-purpo instrument fo point 
' ' plotting, because 'the 7004A is a mult 

rpose recorder that's 25 times - faster 
than any instrument of its kind 
Total point-plot capability, inchxding the 
7004A, null detector, point plotter, inc e 
mental chart advance and two special 

:- - tic couplers: $2635. HP also ha a com 
-   - "-' ;; plete line of other plug-ins and acoes 

 --  ' Y- I sories to meet various special require 
; ' ' ments t the same economical prices. 
f- ' Call your local HP field.gineer for ex- - 

 -' . amples and more detailed information. Or write Hewlett-Packard, P lo Alto, 
-'- '-" lifo nia 94304; -Europe: 1217 Meyrin-- - 

Geneva, Switzerland. 

HEWLETT& PACKARD 

GRAP4i REC0RDERS 



ging - 

automated 
lipid analysis 

to.the.labora - 

wili 

sta.rtlin.g res.ults. 
Not the least of which is.the gratitude. 
of your technologist for eliminating 
the tedium usualiy associated with 
manual methods of lipid analysis. 
The Technicon AutoAnalyzer simul- 
taneously quantitates triglycerides arid 
cholesterol from one plasma extract  - 

" 

at the rate of 40 samples per hour 
80 determinationsY The system is --- 

fast, versatile and fully automatic It 
provides the means for performing 
a great number of analyses rapidly and 
accurately with a minimal amount of - - -' 

effort. Of course, if you already have an 
AutoAnalyzer, this capability is avail- 
able through a modest addition of 
equipment. For more information "." 

write Department 56, 
Technicon Corporation, 
Tarrytown, New York I 0591 
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Free labor-saving 
device. 

Install this new device in your labora- 
tory now. It contains one of the world's 
largest collections of radiochemicals. It's 
our new radiochemical catalog and you're 
most welcome to it. Report. There's no ambi- 

Inside youll find, for example: 46 14C-amino ' guity as to what's in the bottle. 
acids. And 49 3H-amino acids. And 45 14C-ribonu- So this new labor-saving device is now 
cleotides. And 17 140-deoxyribonucleotides. And 13 available to you. Free. Please complete the 
3H-ribonucleotides. And 10 3H-deoxyribonucleotides. coupon below-or if someone has already de- 
And tritiated thymidine. (And literally hundreds of -' couponed this ad-drop us a line. Schwarz BioResearch, 
other radiochemicals.) Mountain View Avenue, Orangeburg, N. Y. 10962. Please for- 

These compounds are characterized by high specific activity, ward to Dept. S. 
e.g. 14C-amino acids are now at 52 mc/matom; 3H-amino acids Schwarz BioResearch, Mountain View Ave.,Orangeburg, N.Y. 10962 Si 
up to 25-26 c/mmole; thymidine at 20 c/mmole. Prices are : Please send your new radiochemical catalog. 

I S equal to or lower than those of other suppliers, compounds are Name__________________________________________________ 
I I 

available-in stock almost always. And as with all Schwarz radiochemicals, they are constantly reassayed while "in stock." Title Dept. 
I I Here are the details on this reassay program: every balch of Institution I' 

every radiochemical in the house is reassayed every ten weeks. Or oftener. Any batch showing a breakdown in excess of 3% : Address 
street 

from specification is immediately withdrawn from inventory ____________________________________________________ 
I I and repurified. Then this reassay information is also recorded : city state zip on the Product Analysis Report which contains all the prior: CL 

analytical information on the specific batch you receive. Every Division DIoresearcn of Becton, Dickinson and Company Eli Schwarz radiochemical arrives with its own Product Analysis L 
<- Circle No. 12 on Readers' Service Cord on page 1334A Circle No. 9 on Readers' Service Cord on page 1334A 1329 



Believe it or not, it's an electron microscope. - And optional anti-contamination and electron 
Our JEM-50B. Easy to learn on. Easy diffraction accessories 

to teach from. All of which come in a compact, single- 
With 1 OQA resolution (20 times better than ' cabinet package that runs on ordinary 11 CV 

any optical scope). And up to 30,OOOX magnifi- house current, and requires no cooling water. 
cation photographically. Just plug it in and watch it go to work. 

With an air-locked specimen holder. Electro- ' There's only one thing our JEM-50B won't 

magnetic lenses. A built-in 35mm camera. magnify. Its $8760 duty-free price. 

Our $8760 
aid to education. 

Circle No. 21 on Readers' Service Cord on page 1334A 
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AflAti AD) RM4t!WD * 

Coleman's New Junior@ hA Spectrophotometer 
Coleman Junior hA-the first Linear %T on big (8" wide), new linear scales. 
Absorbance spectrophotometer under Readout is stable, free of flutter. Junior 
$1,800-offers unique, interchangeable, hA is excellent for clinical tests, including 
blank scale panels that can be calibrated timed analyses of enzymes. The linear 
for direct concentration readout. Both the absorbance output permits monitoring of 
standard absorbance/transmittance and enzyme reactions on a conventional 10 mV 
the blank snap-in scale panels are linear recorder. 
LINEAR. No crowding-easy to read, Any number of snap-in blank scale 
even in the high absorbance range. The panels can be calibrated for direct concen- 
new Junior hA eliminates the inconven- tration readout of frequently performed 
ience of working with logarithmic scales analyses. A new AutoflllTM Cell Assembly 
and charts, reduces visual errors, saves time. assures speed and simplicity in performing multiple clinical tests. If you'd like to see 

UV-VIS-NIR 325-825 nm range covers a demonstration of our snap-in scale panels 
almost every spectrophotometric analysis. on a new Junior hA Spectrophotometer, 
The precision galvanometer in the Junior phone or write today. 
hA is easy to read in either absorbance or Request Free Bulletin S-335 

VISIT OUR BOOTH ASMT MEETING 
Coleman Instruments Division, 
The Perkin-Elmer Corporation, 

PER KIN-ELM ER 
42 Madison Street, Maywood, Illinois 60753 * (372) 345-7500 
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.Needanyother. 
good reasons to try 

new EM Iuminumbacked TLC sheets 
ut terms of os ;versatility and con- . Need more good reasons? Consider 

venience, these ne.v.aluminum-' backed these: You can use EM aluminum-backed - 

silica gel, aluminum oxide, cellulose and TLC sheets with almost all popular sal- - 

polyamide-]ayered TLC sheets are noth- vents (excep aqueous solutions). They 
ing short of revolutionary. may even be sprayed with aggressive rea - 

Not only do they cost less than any gents, such as sulfuric acid. 
other pre-coated system, but they are Cost-wise1 our popular 20 x 20 cm 

.cam.letety adaptable to your own par- sheets coated with 250 layer of silica 
ticul rneeds.'Yau can bend thorn into any - gelare less than0 cents ach in quantity. 
hape you wish, cut them to any size you l2aesn't this sound like the kind of 

require, even punch them for easy filing. TLC sheet you've always hoped for? If it 
To develop, just stand them in a tank does, we'd be happy to send ou a fee y 
(they require no pecial support and will - sample ( nd our catalog). 'AOMO OF 

not ollapse). These sheets also have a Just write: EM-Reag ets 
thick, abrasion-re istant layer thatwill not Division,' Brinkmann lnstr 
flake, permitting stacking and compact ments, Cantiague Road, We 



Electron Microscopes from Picker and AEI 
(The company that built the first commercial electron microscope now offers: three 

new superior instruments for biology, metallurgy, crystallography and general 
research, and the most advanced ultra-high voltage electron microscope.) 

The EMBOl: the biologist's electron microscope- 
High resolution: sA, point-to-point, guaranteed. Flexible 
specimen handling: exclusive double-tilt stage (30 
motordriven tilt in X and Y directions) operates at full 
resolution. 
Multiple specimen holder: accepts 6 specimens at one 
loading (or, with a slit serial section stage, 250 
specimens). Simple to operate: minimum controls, 
Magnification: 1,000 to 160,000. 
Automated vacuum system: push-button controlled 
Write for detailed information on the EM801. 

Circle No. 36 on Readers' Service Cord 

on page 1334A 

The EM8: the electron The EM802: the electrort 
microscope for scientists microscope for the 
requiring ultra-high resolution. metallurgist and 
Resolution: 3A, point-to-point, guar- crystallographer. 
anteed. Multiple specimen holder: High resolution goniometer 
accepts 6 specimens at one loading, stage: allows SA resolution 
Magnification: 2,500 to 400,000 with (guaranteed) even at the high- 
a single control. Automated vacuum est angle of tilt. Magnification: 

1,000 to 160,000. Automated 
system: push-button controlled. 
Simplest ultimate performance ml- vacuum system: push-button 
croscope: minimum controls, virtual controlled. Selected area dif- 
elimination of day-to-day alignment fraction: push-button choice of 
write for detailed literature on the camera lengths. 
EM8. write for detailed information 
Circle No. 37 on Readers' Service Card on the EM802. 

on page 1334A -' -  Circle No. 39 on Reoders' Service Cord 
- on poge 1334A 

The EM7: the ultimate in high- -' 

voltage electron microscopy. - - 

The EM7 1 million volt electron - -'- - 

microscope represents a major ad- 
vance in ultra-high voltage micros- 
copy. Designed by and for biologists 
and metallurgists, the EM7 will be 
installed at several sites in 1969. It 
includes advanced specimen han- 
dling facilities and is available with 
a full line of accessories. Extensive 
radiation shielding provides com- 
plete protection and safety for the ' ' ' - 

operator, even at highest beam cur- 
rents 
Detailed specifications on the EM7 
are available. 
Circle No 38 on Readers' Service Card 

on page 1334A 
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The Ultrotome III, 
specifically designed to meet the demands 

for measuring knife angle, and clearance angle 
and maintaining the correct sectioning speed and smooth 

continuous specimen feed. - 

IN THE SERVICE OF SCIENCE 

LKB INSTRUMENTS INC.* 12221 PARKLAWN DRIVE * ROCKVILLE Md. 20852 

SALES AND SERVICE THRDUGHDUT THE WDRLD: STDCKHDLM, THE HAGUE CDPENHAGEN, RDME, VIENNA LDNDDN 

ASK us ABOUT CRVO..IJLTRAMICR TOO! 

Difficult Specimens are no Problem 

Not if you have an LKB Ultro- 
tome III. This universal instru- - 

ment combinipg precision and 
utmost convenience with un- 
matched versatility enables the 
toughest sectioning problems to 
be quickly, confidently and reli- 
ably tackled. 
The Ultrotome III has the 
broadest range of cutting speeds -' - 

of any marketed ultramicro- 
tome, from 60 mm per sec. to 
0.1 mm per sec. Real knife - - All sizes of glass knives, from 
angle can be measured to an ac- 4-10 mm thick, and with 
curacy of l. Three feeds allow 30o60o scoring angles, and 
reproducible production of ul- diamond knives from all the 
trathin, thin and thick sections leading makers can be used. 
of uniform thickness. The orientation head and knife 

holder have universal move- 
ment, to make transversal, lon- 
gitudinal and radial sectioning 
of 'the same specimen block a 
routine operation. Sections can 
be quickly and efficiently col- 
lected with the unique LKB sec- 
tion collector. 

It is DIFFICULT to tell you 
all about it here, we can only 
provide a SPECIMEN, write 

for the LKB fully illustrated 
brochure for the ANSWER. 

Circle No 3 on Readers' Service Card on page 1334A 

20 JUNE 1969 1335 



Introd ucing GEMSAEc: 
.Arad icafly new approach to fast, automatic, 
sirnuicuneous analysis of   

GEMSAEC evolved from the work of Or. Norm.an G.Ander-.standards and blanks can be run with e.ach.set of sample 
son and his co-workers in the Molecular Anatomy Pro- GEMSAEC provides simultaneous measurement, standar 
gram* at Oak Ridge.National Laboratory. It represents a lzationandb.anking. 
complete and exciting departure from the existing mechan- What are GEMSAEG's other advantages? 
cally comp.ex analytical systems. . Briefly: simple mechanism, simple procedures, discrete 

HOW does GEM SAEC work micro samples; speed, precis on, no calibrationiast "turn- 
Samples and reagents a.re held in p.airs of adjacentmea- around" time. 
suring wells concentrically arranged on a rotor. Each sam- What are GEMSAEG's potential uses? 
pIe and its.corresponding.reagent are moved-by.centrif-.Enzyme kinetics, immunoche 
ugal force-into a cuvette on the prin-ieter of the rotor mistry, experimental pa- 
Momentary air injection mixes the sample and thology, serology, clinical chemistry and hema- 
reagent. The rotating cuvettes 
are then instantly scanned by  How do I learn more aboutGEMSAEC? 
an integral spectrophotometer. Complete the coupon below. 
The transmittance data is - - Or call Tom Guerin, collect, 
multaneously displayed on an  at (201) 228-0515. Or write 
oscilloscope and fed to a com- - to Electro-Nucleonics, Inc., 
puter for data reduction to 368 Passaic Avenue, Fairfield, N.J. 07006. 
yield a printout in standard - 

Electro-Nucleonics, Inc. 
368 Passaic Avenue 
Fairfield, N.J. 07006 

Please send detailed information orvGEMSAEC 

Name 

Institution . 

Address ELECTRO-NUCLEONI 



Now you can record VPO 

measurements automatically 
and do away with stopwatches, 

bridge-balancing and note-taking 
The unique recorder capability of our Model 302B 
Vapor Pressure Osmometer allows you to get a con- 
tinuous and permanent record of your M deter- 
minations... automatically. 

No longer do you have to stand over the VPO 
with stopwatch in hand while balancing the bridge 
and noting the instrttment -reading: the recorder 
does it all for you. The chart record of a four- 
dilution concentration series reproduced below 
illustrates the advantages. First, you can recognize 
the equilibrium point clearly from the shape of the 
recorder trace. .. hence there's no need for a stop- 
watch. Second, you can read the output signal at 
equilibrium directly from the chart . . - a much 
easier procedure than the manual bridge balancing 
method. Third, the chart gives you a permanent 
and accurate record of the sample measurement ... 

thus eliminating the note-taking chore. 
Perhaps the most significant advantage of the 

302B recorder capability is the way that it makes 
the entire measurement process visible, discloses 
washing errors and generally acquaints you with the 
instrument characteristics, leading to more effec- 
tive utilization. 

For a full description of the second-generation 
302B VPO, write for - HEW PACKARD LETT Data Sheet 3021 or SDlVeat Baseline 

call your local HP 
lesoffice.Pricesstart ANALYTICAL INSTRUMENTS 
at $2990.  8 

Hewlett-Packard,  
Route 41, Avondale,  
Pennsylvania 19311. i 

SolVent Baseline In Europe: 1217   2 4 6 

Meyrin-Geneva, SgnalnMilliVnltS 

Switzerland. 
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5 versatile LIt inEruments for the research laboratory: 
1. An amphibious tube rocker and roller. 2. An instant centrifuge. 

3.The perfect pipet. 4-5. Automatic Repipets? and Dilutors. 

1. L/l LABQUAKETM. A silent, small, submersible 3. GRUNBAUM PIPETS (The Perfect Pipet). The 
tube rocker and rotator for all sizes of tubes, versatile GRUNBAUM micro-pipet aliquots, di- 
?" to 11/2" diameter. Occupies only 3? x 8 x lutes, transfers, and stores reagents. It's the only 
4? inches when fully loaded with 14 tubes. pipet that can handle ether, alcohol, acetone, 
LABQUAKE has 28 tube positions altogether etc. It's self-adjusting, self-filling, non-dripping 
that accommodate clips to hold tubes of vary- and self-cleaning (sample B washes out sample 
ing sizes. Adjustable bracket holds LABQUAKE A). Guaranteed accuracy: 5,i, ?-3%; 10 and 20 
fully or partially submerged in water bath. Use 1, -?-2%; 25 ftl and larger, ?1%. Guaranteed 
for thorough mixing of blood without cell dam- reproducibility: 0.1% at 100 ,i. Sizes stocked 
age (holds Vacutainers?); agitating during tiS for immediate delivery: 1, 2, 3, 4, 5,10,15, 20, 
sue, bacteria growth; preparing homogeneous 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 
dispersions of particulates for Goulter? and l. Other sizes on request. 
other particle monitors; cell trypsinization in 
tissue culture; enzymatic hydrolysis of steroids, Price: $6. 
and many other applications. 4.-5. Automatic REPIPETS? and Dilutors. These 
Price: LABQUAKE (patent pending), for 110-120 unique instruments pipet, dilute and dispense 
VAG, furnished with (14) 13 mm and (14) 16 mm with a guaranteed accuracy of 1% and a repro- 
clips, $59.50. Maximum capacity, 250 ml. Other ducibility of 0.1%. PYREX? L/l REPIPETS and 
clips may be substituted. Dilutors are of one-piece fused glass construc- 
2. STAT-FlLTER. For instant filtration by high tion with no connections-eliminating any 
pressure or vacuum-in the palm of your hand. chance for leaks. L/I's instruments fit directly 
You get crystal clear filtrates within 3 seconds on your reagent bottles, ?-ounce and larger. 
after precipitates form. All precipitates over 10 Any reagent can be handled, including concen- 
microns are retained with no possibility of re- trated acids, concentrated alkalies, and chlori- 
mixing after separation. The versatile STAT- nated hydrocarbons. All amber instruments are 
FILTER uses polypropylene plungers and supplied for your labile reagents. L/l stocks 
disposable polyethylene filters, making it suit- REPIPETS and Dilutors in 1/2, 1, 5,10, 20 and 50 
able for any filtration. Inexpensive demonstra- ml sizes, adjustable from zero to full scale. 
tion kits are available. Prices: REPIPETS $52.50; Dilutors $99.50. Mi- 
Price: Complete STAT-FILTER SYSTEM, includ- cro and Macro Teflon? tips included. 
ing 3 plungers, 100 disposable polypropylene 
filters and test tubes, and 25 test tube closures, SPECIAL NOTICE. Effective immediately, tele- 
$38. Demonstration STAT-FILTER kit with 1 phone orders for 10 ml L/l REPIPETS and Dilu- 
plunger, 10 filters, 7 test tubes and 3 closures, tors will be shipped within 72 hours. Mail orders 
$9.00. 1-2 weeks. 

Order from Labindustries or your distributor. 

4 LABINIJIJSTRII*i 
The Error Eliminators 

1802M Second Street Berkeley, California 94710 

Phone (415) 843-0220 * Cable: LABIND, Berkeley, Ca. (USA) 
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Circulatory problems? Try Ternptrol 
f you are e.xp.erienctng hot and cold spells with pcit.es range from 42.to 300 gal./.hr. aPO head.. 
your lab cIrculators, Temptrol offers positive relief! - - Reservoir capacity range is: I .2, 225 and 275 

'You can.se.act the level of.pr-e.else temperature 'g.ado.na, plus the Lo-Temptrol which.ii'.a 15 gallon. 
control you -need, the capacity you need, 'the tern- capacity unit that cools to -300. - 

peratu re range you need' -. . T ..t3 tbl  P 
.combination.constant-temperature-- .Porta-Temp1 com.pie.te.the Temptro.Ilne. When. 

baths-and-circulating-system.s provide accura.te used.with the Precislo.n Porta-o.l,.the Porta- -. 

temperature control both within their built-in baths Temp converts any container into a low cost, wide 
and.in.separate ins.tru.ments or baths.through range-0 to 900-constant tern.pe.rature bath and. 
which the bath media is circulated. Baths nd cir- circulating system, giving you the advantages of 
culating -systems m.ay.be used slmulta.neous 
eith.er may be us  alone. ly or -. - the "bucking te.ohnique/' -- ' - .- '-When pu.ttin.g your money in.to.circulation,- be. 

There are nine.Ye.mptrol m.od.ais. Those.sure it's in Tern.ptrol. Get complete.performance 
equ.ip.ped- with eli.yd.raulic thermostat achieve data on individual- Temptrol units from your 
uniformity. 'of ?0,50 or better and se.nsitivity of.Precision Scientif.o.Dealer or write us.. Precision -. 

-O 30, those wIth a thermoregulator uruformlty of ScIentIfic.00.3737 W Cortland St, Chicago, Ill. - ' 

4-Q 020 and sensItIvIty of ?010 Pumping ca 60847 - 

PRECISION '* 

SCIENTIFIC 

-.-'-.- 

.. 

'V."" 
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- - ' ' Electroluminescence Seen in 1907 

H. C. Gatos in" Electronic naterials WORKHORSE! 

and applications" (11 Apr., p. 437) - - ; . -- 

- states that "Electroluminescence was 
discovered in 4937, 10 years before 
the -transistor." Electroluminescence in 
zinc sulfide was first observed by G  
Destriau (1) in 1936 (2-4), not 1937 

- However, it has been known for a long  

- time that electroluminescence in silicon 
carbide (also referred to by Gatos) had - - - - 

been seen. as early as 1923 by Lossew 
-' (5). Furtbermore, I recently reported - - - - 

-' (6) that similar observations on silicon 
A desiccator carbide were made as long ago as 1907 - 

- by Round (7). Electroluminescence thus 
that $ - predates the transistor by 40 years, not 

unbreakable - a mere 10years. I would also like at -this time to cor- - 

rect a misleading statement made in my and reference 6. At the time Round pub- 
beautijul - lished his results on siliconbide, he 

- residing in New York stat- EN IT 
- ed. However, it has been pointed out to 

me (by P. C. Newman of Northampton, - 

England) that Round was an English 
- citizen and one of the pioneers of 

"wireless" in that country. Further- 
- more, in 1966 he was still alive and 

- had attained the age of 85. 
HENRY F. IVEY 

Westi;ihouse Electric Corporation, ' 

Churchill Boro., 
Pittsburgh, Pennsylvania /52  TYPE 9750 

Nothing fancy, and not expensive Just 
References a good old 10 stage photo-multiplier 

1. 0. Destriau, J. Chim. Ph)'s. 33, 587 (1936) but It has a superb bialkali cathode 
34, 1i7 (1937); Trans. Faraday Soc. 35,  with excellent collection efficiency 
(1939). (which is fundamental for good S/N 

2.--- and H. F. Ivey, Proc. IRE (Inst. Radio ratio), highly stable CsSb dynodes 
Engrs.)  1911 (i955). which provide a gain of 100 at just over 

3. II. F. Ivey, J. Electrochein. Soc. 104, 740 1,000 volts, and a dark current of 1010 
(1957). A. at that voltage (50 A/L). 

4. , Elecir luminescence and Related As usual EMI has provided a number 
Effects (Academic Press, New York, 1963) 

5. 0. w. Lossew, Telegrafia i Telejonia, No. 1, of variations: 9750QB with a spectrosil 
from the top of its transparent, 61 (1923); Wireless World 15, 93 (1924); window for UV and low level counting 

Phil. Mag. 6, 1024 (i928). applications (liquid scintillation) 9750B 
distortion-free dome to the bot- 6. H. F. Ivey, J. Electrochem. Soc. 113, 140C with Pyrex window for visible applica- 

(1966); IEEE Spectrum (June 1966), . 146. tions, and finally 9750KB for those who 
tom of its blue-green base. That's 7. H. i. Round, 52cc. WorirI 49, 3(18 (1907), prefer the B-14A overcapped base. In 
why you'll be proud to own a new the "K" configuration, it is directly in- 

terchangeable with our 9656KB or a 
Nfalgene? Vacuum Desiccator. In- 

number of competitive types. 
side this spacious desiccator you The 9750 with its high quantum effi- 
can use our new ceramic-metal Relevance of Research to Students ciency and low dark current gives ex- 

cellent resolution for low energy 
desiccator plate of Nucerite? or gamma rays. When used with a thin. 
any other one you'd like. In general, I find myself in strong two inch sodium iodide crystal wkh a 

agreement with Stephen J. Tonsor'  beryllium window, the resolution for 
Fe55 is of the order of 40%. 

When you specify Nalgene Lab- i speech -of 1 April to the education Flying spot scanners, photometers, 
w a r e, 20 yea r s' I e ad e r s h i p says committee of the National Association thermoluminescent dosimeters, low 
you're right. Ask your Laboratory of Manufacturers which was -endorsed level scintillation counting are all ap- plications for which the 9750 is highly 
Supply Dealer for our new Cata- by President Nixon (1). In particular, suitable. Detailed specifications on re- 
log, or write Dept. 21061, Nalgene his proposal that the student exercise quest from: 

Labware Division, Rochester, N.Y. the choice in the placement of the 
14602. funds supporting his or her education  

is the strongest possible reinforcement G EN co M DIV I S I 0 N 

NALGENE LABWARE DIVISION of diversification and, ultimately, rele- 80 Express Street * Plainview, N. Y. 11803 

- NM LI3E vance of an education. 516- 433-5900 
However, I strongly dis'igree with ______________________________________ 

Circle No. 91 on Readers' Service Cord Circle No. 76 on Readers' Service Card 
on page 1334A on page 1334A 
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his general condemnation of research 
at universities. He contends that re- 
search leads to disengagement between 
students and faculty as if the only en- 
gagement is the classroom relationship. 
This is a mistake-both the implica- 
tion that the only relevant engagement 
should be the classroom and, most im- Mu ni sasoglobin 
portant, that university faculty and ad- 
ministration should allow research to 
grow without ensuring a major and 
relevant relationship with students. The - 

tragedy and mistake is that universities Z 
have allowed research to grow without 
demanding and ensuring a continuing VHICH HE MO GLOB IN 
student, and particularly undergradu- 
ate student, involvement. This involve- Z CONTAINS THE 
ment should take the form of part-time 
jobs-recognizing and forcing cogni- 
zance of the necessary so-called "in- MUTANT SUBUNIT? 
efficiency." Indeed, part-time student 
help requires considerably more time 
and effort on the part of the faculty TIME 
member, but this is just the so-called Even a minor molecular rearrangement can have a dramatic effect 
inefficiency that should, and must, be on chemical activity. These profiles'1 recorded by a Durrum- 
demanded. Undergraduate student cm- Gibson Stopped-Flow Spectrophotometer reveal a 40-fold differ- 
ployment in research at New Mexico ence in azide-hemoglobin reaction rates. One reaction is with 
Tech (60 percent of all undergraduate normal hemoglobin, the other with a mutant containing alpha- 
students) goes a long way toward chain tyrosine residues in place of the usual proximal histidines. 
achieving the student-faculty involve- Equilibrium constants would not have hinted at this difference; 
ment that is so desperately needed at only kinetic tests with the Durrum-Gibson instrument permit the 
this time. use of this new technique for classifying mutant types. 

STIRLING A. COLGATE 
New Mexico Institute of Mining and The Stopped-Flow Spectrophotometer is a versatile, general- 

Socorro 8780! purpose system that is widely used to determine the kinetic 
Technology, characteristics of reactions with half-times in the 5-millisecond 

Reference to 50-second range. A temperature-jump accessory is available 
for studies involving even faster reactions, down to 10 micro- I. For partial text, see chronicle of Higher 

Education (1424 16th St., washington, D.C., seconds or less. The accessory is uniquely designed to allow 
5 May 1969), p. 3. combination T-Jump/stopped-flow studies of pseudo-equilibrium reactions. 

For complete information on the D-100 Series Stopped-Flow 
Spectrophotometer and its applications, contact.. Durrum 

Misinterpretation Instrument Corporation, 3950 Fabian Way, Palo Alto, 
California 94303, Phone (415) 321-6302. 

A policy of not replying to reviews 
is overridden in this case by unwilling- 
ness to let obviously false statements 
stand. In his review (9 May, p. 697) of 
my Languages of Art, Rudolph Am- 
heim writes: "This neatness entices -l 
Goodman to assert that a work of 

3-.:33.. music is its score, just as he believes  "'-"--- - 

that a work of literature is its text." I ________________________________ 
quote from page 210 of my book: "Thus 
in the different arts a work is different- 
ly localized. . . . In music, the work is  _________ 

the class of performances compliant  
with a character. In literature, the work 5' RI I 011TH) BY swr.-oy F 1'I'3'FFIN AND I lOFRI SI RYF IN VOl 1.1MB 32 (1968) (IF 'DIV JODIINAI. 01 MDI..I (DI AR BIOI O(.Y 

is the character itself." 
The quality of the review may be 

judged from this sample. 
NELSON GOODMAN DURRUM Department of Philosophy, 

Harvard University, 
Cambridge, Massachrtsetts 02138 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE The Use of Arid Lands 

Science serves its readers as a forum for the 
presentation and discussion of important issues The approximately 14 percent of the world's cropped lands that are 
related to the advancement of science, including under irrigation produce a fourth or more of the world's agricultural 
the presentation of minority or conflicting points 
of view, rather than by publishing only material crops. As the food needs of a too rapidly growing population continue 
on which a consensus has been reached. Accord 
ingly, all articles published in Science-including to increase, more and more of the arid and semiarid regions will be culti- 
editorials, news and comment, and book reviews vated, for much of this land is capable of year-round use, and conditions 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by are more favorable than in humid regions for the control of insects and 
the AAA5 or the institutions with which the disease and the advantageous timing of water application. One estimate 
authors are affiliated. 

- is that by the year 2000 there will be twice the present 370 million acres 
Editorial Board under irrigation, even though the cost of new irrigation projects, which 

1969 now averages almost $400 per acre, is substantially higher than the cost 
EMIL HAURY KENNETH . PITZER of bringing new land in humid regions under cultivation. 
WiLLAita F. LIBBY ALEXANDER RICH 
EVEREi-r I. MENoELsoHN CLARENce M. zENRR The investment required means that irrigation agriculture can be eco- 
JOHN H. PIERCE nomically successful only when combined with sophisticated farm tech- 

1970 nology. Yet too often, over the world, expensive water storage and distri- 
GUSTAF 0. ARRHENIUS RICHARD C. LiiwONTu.s bution facilities have been uneconomically coupled with moderately 
FRED R. EuOAN ALFRED 0. C. NIER primitive methods of farm operation. 
HARRY F. HARLow FRANK w. PUTNAM These were some of the points made at the International Conference 
MILTON HARRIS 

on Arid Lands in a Changing World which AAAS held in Tucson, An- 
Editorial Staff zona, on 3 to 13 June. This was the second international arid lands con- 

Editor ference held by the Association, and there were some significant differ- 
PHILIP H. ABELSON ences between this one and the one held in 1955. 

Publisher Business Manager The participants, who came from every major arid area of the world, 
DAEL WOLELE HANS NusseAuM had a variety of technological advances to discuss-for example, remote 

Managing Editor: ROBERT V. ORE sensing systems, desalting methods, and the new high-yield grains. Yet 
Assistant Editors: ELLEN E. MURPHY, JOHN E. more significant than these developments was the greater attention paid to 

RiNoLE. economic, to sociological, and especially to the management aspects of 
Assistant to the Editor: NANCY TEIMOURIAN the complex problem of using a fragile environment continuously without 
News Editor: JOHN wALSH destroying it. There were a few examples of long-enduring irrigation suc- 

cesses. But they were more than counterbalanced by reminders of how Foreign Editor: DAN IEL S. GiIEENiiEitO* extensively man has unwittingly turned grassland and food-producing 
Nesvs and comment: LUTHEIt J. CARTER, BRYCE areas into wasteland and desert. The Sahara, for example, is still increasing 

NELsoN, PHILIP M. BOFFEY, MARTs MUELLER, SCHER- 
RAINE MACK by 40,000 acres a year. 

Book Rei'iews: SYLvIA EBERHART A frequently expressed theme was the fact that agricultural improve- 
ment alone can do but little for the economic advance of many arid 

Editorial Assistants: JOANNE BELK, ISABELLA 
BOULDIN. ELEANORE BUTZ, HELEN CARTER, GRAYCE countries. One speaker estimated that a doubling by 1980 of the agri- 
FINGER, NANCY HAMILTON, OLIVER HEATWOLE, ANNE cultural output of Iraq, without any increase in input-an implausible 
HoLoswoitTsi, PAULA LECKY, KATHERINE LIVINGSTON, 
VIRGINIA NUEssLE, SANDRA RATTLEY, PATRICIA ROWE, assumption-would raise per capita income from $190 to $220 a year. 
LEAH RYAN, LoIs SCI-iMIi-r, BARBARA SHEFFER, RICH- It was also reported that the economic effect of the High Aswan Dam and 
ARO SOMMER, YA LI SWIGART, ALICE THEILE 

other projects in Egypt might be to increase per capita income from about 
* European Office: 22 Mulberry Walk, London, SW. $130 to about $142 a year, and that the irrigatton canals were also re- 

3, England (Telephone: 352-9749) 
sponsible for a grave increase in schistosomiasis. 

Advertising Staff Other means than traditional agriculture with emphasis on grains and 
Director Production Manager staples will be if substantial increases in capita income are 
EARL J. ScuissAoo KAY GOLDSTEIN necessary per 

to be achieved. Specialty products, industrial or other nonagricultural 
Adverilsing Sales Manager: RICHARD L. CHARLES developments, and-as many speakers mentioned-increased tourism will 

Sales: Naw YORK, N.Y. 10036: Robert S. Bughee regions stage 
ii W 42 St. (2i2-PE-6-1858); SCOTCH PLAINS, N.J. be needed if most of the arid are ever to reach the of self- 
07076: C. Richard Callis, 12 Unami Lane (20i889 generating economic growth. 
4873); MEOFIELD, MASS. 02052: Richard M. Ezequelle, 
4 Roiling Lane (617-444-1439); CHICAGO, ILL. 606011: But traditional agriculture is the base from which these regions must 
Hesbert L. Burkiund, Room 2107, 919 N. Michigan 
Ave. (312-DE-7-4973); Los ANGELES, CALIF. 90048: start, and thus the need for wise land management was reemphasized. The 
winn Nance, 8255 Beverly Blvd. (213-653-9817). arid lands experts were uncertain whether the pressure to exploit more 
EDITORIAL CORRESPONDENCE: 1515 Massa- of the arid lands would, quite literally, in the long run make the deserts 
chusetts Ave., NW, washington, D.C. 20005. Phone: bloom or produce more Saharas. In a larger sense they were illustrating, 
202-387-7171. Cable: Advancesci, Washington. from the consequences of several millennia of irrigational history, that 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page trying to control the environment is hazardous and insufficient. Man must 
xv, Science, 28 March 1969. ADVERTISING COR 
RESPONDENCE: Rm. 1740, 11 W. 42 St., New also adapt to it.-DAEL WOLFLE 
York, N.Y. 10036. Phone: 212-PE-6-1858. 
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It opens the shutter. You forgot to load the camera. 
Exposes the film the proper length of time. You've run out of film. 
Closes the shutter. . - The film is torn. 
Advances the film to the next frame. You've reached the end of the roll. 
Advances the frame counter. You can't push button A while button ! is flashing. 
Recocks the shutter ready for the next exposure. 

What the other buttons do is give you added versa- Introducing the tility. But there are more important things to talk 
about here. 

Such as the stability between camera and micro- Photomicroscope II... scope only an integrated system can offer. 
Such as exposure times from 1/100 sec. to 

hours, if need be. 
Such as automatic exposure control for all films 

rated from 2/2 to 8000 ASA. 
A tale of Such as a system specifically designed to take 

optimum advantage of the latest high speed color two buttons. 
films. 

Such as increased sensitivity for selected-area 
"spot" readings-particularly helpful for dark-field 
and fluorescence work. 

Such as a whole lot more. 
The new ZEISS Photomicroscope II makes pho- 

tomicrography literally a snap-as easy as using 
any quality 35mm automatic amateur camera. But 
it's as professional an instrument as you can get. 

For complete information, including what the 
other buttons do, write Carl Zeiss, Inc., 444 Fifth 
Avenue, New York, N.Y. 10018. 
Nationwide service. 
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cut-away view of the Zeiss Photomicroscope II. 
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- We have two of the best recording spectrophotometers in the business.We 
also have a slight problem because some 
people still don't know which instru- 
ment does what better. So I thought this 
may be the appropriate time to clear up 
the confusion once and for all. 
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visible and near infrared wavelength 
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sells for about $18,000, while the Gary 
15 costs a little over $12,000. The addi- 
tional $6,000 becomes a worthwhile in- 
vestment when you consider the variety 
and quality of the studies routinely avail- 
able with this instrument whose range 
extends from 1860A to 2.65 microns. 
Studies like hydrogen bonding investiga- 
tions in the near infrared. Or quantita- 
tive protein analyses in the ultraviolet. 

CONSERVATIVE DESIGN: WHAT &WHY - 

One similarity between the two instru- 
ments is the fact that both are conserva- 
tively designed. By conservative design 
we mean (1) that at no point in the 
instrument system are the electrical or 
mechanical components operated near 
their tolerance limits, and (2) that per- 
formance specifications are greater than 
required under normal sample condi- 
tions. This design philosophy produces 
acceptable performance even under the 
most rigorous sampling conditions. Just 
as important, it insures longer instru- 
ment life and complete confidence in 



outperform the Gary i is the Gary i. And, vice-versa, 

the quality of the recorded information, of the range; 0.1% at range limits for 

PHOTOMETRIC ACCURACY both instruments. 
Because of this low stray light, both 

While the electronics of the Gary 14 the 14 and 15 can work at high absorb- 
and 15 differ, the photometric accuracy ances without sacrificing photometric 
of each is competitively unsurpassed. accuracy-an extremely useful asset in 

The Gary 14 uses a prism-grating most spectrophotometric work. 
double monochromator, plus a dual 
beam sampling system and a single RESOLUTION 
detector. Reference and sample beams Another notable contribution of the 
are separated by time then compared double monochromator is the ability to 
and the ratio recorded on a chart which achieve resolution as good as or better 
is effectively 20 inches wide. Measure- than any other recording spectropho- 
ments are accurate within 0.002 abs tometer (at the same signal-to-noise 
between zero and 1 abs; 0.005 near 2 abs. ratio) in one-half to one-fourth the scan- 
At high absorbance levels of 4, or even 5, ning time. 
valid measurements can be obtained Some people, no doubt, may feel that 
using reference beam attenuation. they'll never need the high resolution 

The Gary 15 employs a two-prism offered by the Gary 14 and 15. What 
double monochromator and two detec- they fail to realize is that much of the 
tors. Sample and reference beams are "unneeded" resolving power can be 
separated in space and measured simul- exchanged for additional energy (result- 
taneously by the matched detectors. ing in better accuracy) when working 

From zero to 1 abs the accuracy is with very dense or micro samples. 
between 0.002 and 0.005 abs; at 2 it's There's a lot more to tell about the 
0.008. Because of the dual detector pho- Gary 14 and 15. Like the wide variety 
tometric system, the 15 measures at of accessories available for each. Or the 

absorbances as fact that we've made instrument drift 
high as 3.4 just about obsolete. For now, just re- 

-' '' ' directly-with- member that the 14 is unexcelled in the 
out reference UV-visible-to-near infrared, while the 

chart recorder 

mechanlcally coupled to the monochro- 15 outdoesitseIf in the UV-visible range. 

mator records the information. We have a catalog which describes 

STRAY LIGHT the spectrophotometers. If you'd like a 
opti- copy, write Gary Instruments, 2724 So. The double monochromator and Peck Road, Monrovia, Galifornia 

cal design of the 14 and 15 hold stray Ask for data file E805-69. 
light to a negligible amount-less than 
0.0001% (14) and 0.001% (15) over most instruments*a varian subsidiary 
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If you want to show a room-full of students what's going 
How you can bring magnifications-the Zeiss Revolver Microprojector will 

on under a microscope-instantly, clearly, and at several 

your classes down do it for you.The mouse embryo illustrated above, show- 
ing the rudiments of the eyes, is an example of what can 
be shown. to microscopic levels. To change magnifications and go from an over-all view to successively smaller and more selective areas of 
your specimen, you simply revolve the nosepiece, bring- 
ing any of six objectives into play. Moreover, you can 
move the slide at any time to change the area under 
observation. 

Two of the six objectives are the famous Zeiss 
LUMINARS, for low-power projection; the other four are 
PLANACHROMATS for magnifications up to lOOX. All 
the objectives assure you a flat field, sharp from edge to 
edge. And a choice of four projectives lets you vary image 
diameters from about 3 ft. to 10? ft. over projection dis- 
tances of 10? ft. to 65/2 ft. The built-in multi-purpose 
illuminator takes either a 051 lamp or an XBO xenon 

a.,. lamp. The instrument is compact (35" x 10?" base; 
19?" high) and simple to operate. 

For complete details write carl Zeiss Inc., 444 5th 
Avenue, New York, New York 10018. 

Nationwide service. 

-I- 
THE GREAT NAME IN OPTICS 

ATLANTA, BOSTON, CHICAGO, COLuMBuS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C. 
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This is the ultra inicrotome that brings together th 
.xtrerne.accuracy andreliabiity.f ffi.rmal feed a. .ith time-saving.push4ufton.sectioxin.on.g - 

You stop sectioning simply by-pressing the stop button. Reichert U2:. The thermal feed is automatically stoppe.d at the same *.e. Itis totally inertia-free.N6 delayed response. 

Jm v .iuura IcrOtOm.e When you wish to continue sectioning, the knife ...j equires no readjustrnen.t to the specimen. Just press the. 
to ... gIve )()J uttonandcontin.ue to cut attheorg.inally.set thickness. 

.he  system  supe.rb thin and. fltiflt start 'sto Itrathin sectionng and.is just one of them.any new.deas 
R.A ................ .jJ corporated  th Om U2Ultra Microtrnne. It also. 

tibernial feed. offers the unmatched quality of Reichert instruments - 

plus the reliability of AO service. 
.r convincing.demon.stration dire.cted. 

to your. .pecillc needs write:Amerkan Optic.al Corporatio. .ichert Products, Buffalo, New York 14215. 

.REICHERT. 

'V"''  AMERICAN OPTICAL 
CORPORATION 

SCIENTIFIC iNSrRuMENT OIvISION BVFFALQ. N,Y. 14215 



cies significant loss of red cells into defined additional factors. Wilson 
the tissues may occur with moderatc (Notre Dame) showed, using mono- 
thrombopenia in the absence of overt contaminated, previously germ-free ani- 
hemorrhage. An apparent interaction mals, that radioresistance may be pri- 
between neutropenia and platelet de- manly or secondarily related to the 
ficiency was pointed out by Fliedner activities of intestinal microorganisms. 
and Heit (University of Ulm). Antibodies increased survival even in 

A model relating events at the cellu- germ-free animals, perhaps because re- 
lar level to the mortality rate in ir- covery is stimulated by them in some 
radiated mammals was presented by as yet undefined fashion. 
Robinson (Brookhaven). The animal's "Recovery" in the intact mammal 
LD50 was expressed in terms of five over a time period of days to weeks, 
parameters: the n and D0 for stem cells, undoubtedly including both repair of 
their original number, a mature-cells- sublethal cellular damage and cell pro- 
per-stem-cell or proliferation factor, and liferation, was described by Casarett 
a parameter for the animal's mature (University of Rochester). Split-dose 
cell requirement. It was inferred that experiments in the mammal show that 
the shape of the animal dose-survival recovery rates so determined are mark- 
curve sets an upper limit on the possible edly dependent on a nuniber of factors 
interindividual - variation of each of including species, strain, and size of 
the five parameters, and in pat- conditioning dose. An exponential de- 
ticular a relatively low limit for that of cay curve represents a rough approxi- 
the stem-cell D0. lt was pointed out mation to much of the recovery data. 
(Sinclair, Argonne; Patt, University of Ihe large differences in recovery rates 

California) that additional refinements among species do not correlate with 
would be desirable, especially that of factors such as body size, life span, or 
making the proliferation rate after ex- metabolic rate. 

* posuie dose dependent. The finding ot Rondo (University of Nagoya) dif- 
"small colonies" in tissue culture by ferentiated inbred strains of mice on 
Sinclair, confirmed in studies with the basis of differences in original gene 
splenic colony formation units, mdi- pool and on differences in natural and 

* cates that this would be a more realistic artificial selection through sister-brother 
assumption. inbreeding. His studies using ten inbred 

Sugahara (Kyoto) showed that phys- strains indicate that the variability in 
iological stresses such as hypoxia, exer- lethal dose among mice selected from a 

g g h * g * g * * cise, and bleeding, which may or may given strain was not distinguishable 
* * * * not be related to changes in size of from that among mice from differenL 

* * a * g * g * I cell populations, increase resistance. strains. 
* * * s. s The work of Schooley and of Stohl- Tazima (National Institute of Genet- 

* * g * I S I mann referred to previously, emphasizes ics, Nirsima) showed that two fraction- 
o * S % *  I the importance of mechanisms that ated doses of 500 roentgens produced a 

control cell proliferation in the normal greater effect than 1000 roentgens (sin- 

and stressed animal. gle dose) with respect to mutation fre- 
Microorganisms normally nonpatho- quency in the silkworm. He suggested 

* *I * * I * genic can be quite pathogenic in the that a demonstrated pileup of cells in 
heavily irradiated animal, for example, G2 might account for the differences. 
the presence of pseudomonas is known Sinclair (Argonne) indicated that there 
to greatly decrease the LD5G of mice. must also be a pileup in G1, which 
Wild rodents, however, that would be might be even more likely to show a 
expected to harbor a number of para- higher mutation frequency. 
sites, are among the most radioresistant Bond (Brookhaven) showed that spe- 
of mammals. Van Bekkum (TNO, cies differences in LDGG values for the 
Rijswijk) showed that the LD50730 (IEVA gastrointestinal syndrome are consid- 
of pathogen-free guinea pigs is more erably less than the variation in LD5() 
than twice that of nonpathogen-free for the bone-marrow syndrome (a fac- 
animals. The increase in resistance of tor of less than 2 versus a factor of 
gnotic animals may be related to the 10). At the high-dose levels involved, 
absence of actual infection (Wilson, severe bone-marrow damage and re- 
Van Bekkun'i); to an increased rate of sultant depletion of blood neutrophils. 
utilization of mature elements (Naka- is severe even at the early time asso- 
mura, Fliedner); to difference in the ciated with the GI. syndrome. Irradia- 

S metabolism of normal substances, foi tion of only the bowel or a large seg- 

A cc , - -, . - example, bile (Fry, Argonne); to the ment of the bowel requires higher presence of different flora (several au- doses to kill, and the survival time is 
thors); to toxins; or to as yet poorly longer. These findings shov a sign ifi- 
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cies significant loss of red cells into defined additional factors. Wilson 
the tissues may occur with moderatc (Notre Dame) showed, using mono- 
thrombopenia in the absence of overt contaminated, previously germ-free ani- 
hemorrhage. An apparent interaction mals, that radioresistance may be pri- 
between neutropenia and platelet de- manly or secondarily related to the 
ficiency was pointed out by Fliedner activities of intestinal microorganisms. 
and Heit (University of Ulm). Antibodies increased survival even in 

A model relating events at the cellu- germ-free animals, perhaps because re- 
lar level to the mortality rate in ir- covery is stimulated by them in some 
radiated mammals was presented by as yet undefined fashion. 
Robinson (Brookhaven). The animal's "Recovery" in the intact mammal 
LD50 was expressed in terms of five over a time period of days to weeks, 
parameters: the n and D0 for stem cells, undoubtedly including both repair of 
their original number, a mature-cells- sublethal cellular damage and cell pro- 
per-stem-cell or proliferation factor, and liferation, was described by Casarett 
a parameter for the animal's mature (University of Rochester). Split-dose 
cell requirement. It was inferred that experiments in the mammal show that 
the shape of the animal dose-survival recovery rates so determined are mark- 
curve sets an upper limit on the possible edly dependent on a nuniber of factors 
interindividual - variation of each of including species, strain, and size of 
the five parameters, and in pat- conditioning dose. An exponential de- 
ticular a relatively low limit for that of cay curve represents a rough approxi- 
the stem-cell D0. lt was pointed out mation to much of the recovery data. 
(Sinclair, Argonne; Patt, University of Ihe large differences in recovery rates 

California) that additional refinements among species do not correlate with 
would be desirable, especially that of factors such as body size, life span, or 
making the proliferation rate after ex- metabolic rate. 

* posuie dose dependent. The finding ot Rondo (University of Nagoya) dif- 
"small colonies" in tissue culture by ferentiated inbred strains of mice on 
Sinclair, confirmed in studies with the basis of differences in original gene 
splenic colony formation units, mdi- pool and on differences in natural and 

* cates that this would be a more realistic artificial selection through sister-brother 
assumption. inbreeding. His studies using ten inbred 

Sugahara (Kyoto) showed that phys- strains indicate that the variability in 
iological stresses such as hypoxia, exer- lethal dose among mice selected from a 

g g h * g * g * * cise, and bleeding, which may or may given strain was not distinguishable 
* * * * not be related to changes in size of from that among mice from differenL 

* * a * g * g * I cell populations, increase resistance. strains. 
* * * s. s The work of Schooley and of Stohl- Tazima (National Institute of Genet- 

* * g * I S I mann referred to previously, emphasizes ics, Nirsima) showed that two fraction- 
o * S % *  I the importance of mechanisms that ated doses of 500 roentgens produced a 

control cell proliferation in the normal greater effect than 1000 roentgens (sin- 

and stressed animal. gle dose) with respect to mutation fre- 
Microorganisms normally nonpatho- quency in the silkworm. He suggested 

* *I * * I * genic can be quite pathogenic in the that a demonstrated pileup of cells in 
heavily irradiated animal, for example, G2 might account for the differences. 
the presence of pseudomonas is known Sinclair (Argonne) indicated that there 
to greatly decrease the LD5G of mice. must also be a pileup in G1, which 
Wild rodents, however, that would be might be even more likely to show a 
expected to harbor a number of para- higher mutation frequency. 
sites, are among the most radioresistant Bond (Brookhaven) showed that spe- 
of mammals. Van Bekkum (TNO, cies differences in LDGG values for the 
Rijswijk) showed that the LD50730 (IEVA gastrointestinal syndrome are consid- 
of pathogen-free guinea pigs is more erably less than the variation in LD5() 
than twice that of nonpathogen-free for the bone-marrow syndrome (a fac- 
animals. The increase in resistance of tor of less than 2 versus a factor of 
gnotic animals may be related to the 10). At the high-dose levels involved, 
absence of actual infection (Wilson, severe bone-marrow damage and re- 
Van Bekkun'i); to an increased rate of sultant depletion of blood neutrophils. 
utilization of mature elements (Naka- is severe even at the early time asso- 
mura, Fliedner); to difference in the ciated with the GI. syndrome. Irradia- 

S metabolism of normal substances, foi tion of only the bowel or a large seg- 

A cc , - -, . - example, bile (Fry, Argonne); to the ment of the bowel requires higher presence of different flora (several au- doses to kill, and the survival time is 
thors); to toxins; or to as yet poorly longer. These findings shov a sign ifi- 
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This Pickercomputerized - liquid scintfliation system 

isa lot more than a computerized liquid  system. - 

First hId know ons.ming.task of.conve.rting.ra. 

......y its genealogy..We combined tedious and timec ... soph.isticated liquki.cintillation ...9fuI information, much Picker's most counter - uncorrected data into meanin 
(the 'Liquimat? 330-a 200 sample, 5 channel, tempera- more work can be done. The computer does other things 
ture-controlled.instrument) with a .bstan.tiaJ co.mputer.tbo: e,g., it automates calibration and.quench co.rrection (Picker's DAC digital.stored program compute.r and.- ma.king.t the world's easiest system to recalib.rate w.h - 

then add.ed ate.letype.writer with tape punch and reader,.desirable. 

This.accomplished two th.ngs,- Sec.ond.th.ing..Although.the 0.AC comp ter fu.ncpo 
Firs.t thing. It created th.et sophisticated.iquid.with.the Uquimat 330 as a true on-me o.omputer.it 

scint.I lation counting.system availab.eliquid sci. 

tem Ta today, This . easily.and com.pletely divorceable from th 
.can.take you.far beyond cpm, and.dpm.analy.sis. It.tillation counter.  you can marry  your. perform complex statistical analyses, calculate other instruments that now just generate raw data, And 
specific activities, derive uptake curves, do analysis of - this DAC.computer is no toy. It ls a full-fledged program- 
varian.ce,.and, in g.nera. pe r form the comp.utations mable, general-purpose computer w.ith a substant. 
necessaryfor deriving really me.aningful answers.from.a capability. As such it.can' also.be u.sed by itself for 
liquid scintillation counter, And since it takes over the polynomial computations, statistical analyses, curve- 

.....fitting,interpolatio.n, and ev.n as.an everyday calcuiator.. 
Now learn more about how this one system can give 

..... you both the most sophisticated.liquid cc.intiliationsys-. 
tem available today and a computer data reduction 
center for a variety of instruments. Call your local Picker 
Nuclear representative, or write Picker Nuclear, 1275 
Mamaroneck Avenue, White Plains, N.Y. 10605 and ask 
for our brochure 3308. 

PUCKER 

---  - -1- 



Measure temperature 
to ?O.150C with 

digital readout 

The new Mettler TM-iS is a precise, portable 
temperature measuring system for research and 
laboratory use. Consisting of a platinum resistance 
thermometer sensor and a digital indicator, the sys- 
tem operates from 20 to +3000C (-4 to +5750F). Meet the coldest Kelvinator storage units First the upright 
The platinum resistance thermometers are inter- UC-105 lttakesl2 cubic feetof interiorspace down to 76 c 

and provide constant, absolute accuracy. Five interior shelves adiust in ?" increments. And there are changeable six french doors inside for maintenance of accurate temperature. 
System accuracy, including the sensor interchange- Then see the UC-540, with 10 cubic feet of -960C. It's got 

0.15 to 0.50C. The sensors Stainless-steel sliding lids at counter height to double as extra 
ability error, ranges from work space. 
may be changed without recalibration and will Both units have automatic alarm systems and 2" portholes to 
provide a linear output to recorders or other instru- Sicommodate recorders. Buy them now from Kelvinator, and 
ments. A six-point selector switch is available for you'll get the best "cold" you ever had.' For free fact file literature contact: Mr.J. F. Hirssig, Sales 
working with multiple sensors. . fvlgr., l(elvinator Industrial & Scientific Products (414) 682-0156. 

Write for literature to Mettler Instrument Corpora- 
tion, 20 Nassau Street, Princeton, New Jersey 08540. 
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SELECTIVE ACTIVITY METER 
THE KLETT FLUORIMETER 

Measures activity of laboratory animals in natural con- Designed for the rapid and accurate determination of 
ditions. it can be adjusted to measure activity of one thiamin, riboflavin, and other substances which fluoresce 
or more animals selected from the group. it can meas- in solution. The sensitivity and stability are such that 
ure activity of infants, it can measure activity of man it has been found particularly useful in determining very 
while asleep. RF inductive proximity switches are used small amounts of these substances. 
as the sensors. Price: $950.00 _____KLETT SCIENTIFIC PRODUCTS 

ILLUSTRATED BROCH u RES ON REQUEST PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 

GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- COLUMBUS INSTRUMENTS ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY 

DIVISION OF 
WORLDWIDE DEVELOPMENT CORPORATION 

1166 Chesapeake Ave., Columbus, Ohio 43212, USA IC k ti' Manufacturing Co., Inc. 
Phone (614) 486-6737 179 EAST 87TH STREET, NEW YORK, N. Y. 
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cant contribution of neutropenia and 
infection to the G.I. syndromes seen 
with whole-body radiation. 

Lushbaugh (Oak Ridge Associated New Universities) indicated that while 
* changes in underlying cell populations rad iochem ca Is probably are of cardinal importance in 

j  mortality among animals exposed to stock doses in the "hematopoietic death" 

range and somewhat above, additional 
Adenine-2-H3 (N)-13-D-Arabinofuranoside factors assume importance as the dose is 10-15 c/mM NET-307 
$SO/2SOac $125/lmc $425/ Smc increased (above perhaps 1000 roentgens 

in most species). Direct damage to - Cytidine Diphosphocholine (Methyl-C54) the small vessels and capillaries, be- -' - 15-25 inc/mM NEc-575 
$SO/lOcc $l50/50,cc $500/250jc come inci-easingly important. Thus, 
Dihydrotestosterone-1 2-H3 (N) while the term "hematopoietic syn- - 30-SOc/mM NET-302 - 
$85/250gc $225/lmc drome" may be appropriate, the terms g 
Guanosine-8-H3-5'-Triphosphate, Na4 "gut syndrome" and "central nervous 
5-lOc/mM NET-305 systcm syndroirie" may in a sense be - $35/250cc $90/lmc $270/Smc misnomers. Damage to the principal 
L-Rhamnose-H3 (G) cell populations presumably involved 800-lSOOmc/mM NET-306 
$30/250c $70/lmc $210/Smo may not 'be the critical factor that 
MyristyI-1 -C'4 coenzyme A determines mortality. 
1-Smc/mM NEC-576 Matsuzawa (Aichi Cancer Center 
$75/2SOgc $300/50c I Research Institute) counted surviving // - - 
Phosphorylethanolamine-1,2-C'4 crypt stem cells after exposure of - - 15-2-Smc/mM NEC-577 
$lS/5Ogc $3OO/25Ot j- mice to graded doses of radiation. He 
Pseudouridine-H3 (G) obtained a D0 of 220 rads and an ex- 
1-3c/mM NET-303 trapolation number of 4.8. (Earlier esti- $35/25Ogc $90/ima $270/Smo mates by Hornsey et a!. and by Withers 
Angiotensin I (1-L-Aspartic, 
5-L-isoleucine) NON-LABELED showed a similar broad "shoulder" but 

1mg 10mg 100mg a lower D0). Fry (Argonne) studied 
$25/mg $15/mg $10/mg the relationship between the LD511 for Measurements in scientific and educational lab- NLP-001 

the G.I. syndrome and the parameters oratories involving impedance magnitude z, 
t Quotation for larger quantities on of gastrointestinal epithelial cell pro- and phase angle, o no longer require tedious 

request liferation in eight mammalian strains test procedures. These measurements are now 
Write for complete radiochemical - and species. Differences in radiosensi- as easy to make as voltage readings No nulling specifications. 

no balancing no calculations to make. 
Our new catalog N-1 is now available on tivity appeared to be related to the The wizardry of these HP instruments provides request. it includes the latest Addendum, ratio of prolifrting to functional cells; direct readout in terms of Z (in ohms) and 0 Fluors and Radionuclides Brochures the transit time in proliferating and (in degrees) over a continuous frequency range. and features new lower prices, functional compartments; the cell cycle HP 4800A Vector impedance Meter covers the 

time; the relative rapidity of feedback 5 Hz to 500 kHz range. You set the frequency, 
mechanisms and cell turnover; and the select the impedance range and read: Z from 
time required for differentiation. That 1 ohm to 10 Megohms, and 0 from 9Q0 to 

+90g. $1650. sensitivity and survival time depend on HP 4815A RF Vector impedance Meter covers 
the kinetics of cell proliferation of 500 kHz to 108 MHz. Measures, via a probe, 

- gastrointestinal cells was indicated by active or passive circuits directly in their nor- 
the data of Wilson (Notre Dame), mal operating environment. z from 1 ohm to 
Matsuzawa (Aichi Cancer Center Re- 100 K ohms; 0 from 00 to 3600; $2650. 
search lnstitute) and Fliedner (Univer- Application Note 86 describes many applications 
sity of Ulm). The transit time of cells of the 4800A and the 4815A Vector Impedance 
from the crypts to the tips of the Meters including the measurement of Z, R, L, and C. For your copy and complete specifica- villi is prolonged in germ-free animals, tions, contact your local Hewlett-Packard field 
and the time for death from the GI. engineer or write: Hewlett-Packard, Green Pond 
syndrome is delayed proportionately. Road, Rockaway, New Jersey 07866. In Europe: 

Lushbaugh (Oak Ridge Associated 1217 Meyrin-Geneva, Switzerland. 
0' Universities) presented data of Casarett et al. (University of Rochester) show- 

"e  ee, ing that appreciable capillary damage HEWLETT' PACKARD 
Ss in the villi probably is present at dose 

levels corresponding to the G.I. syn- IMPEDANCE IN5TRUMENT5 
drome, which may be in part respon- 
sible for denudation of the villi. He 10907 
also indicated that actual fluid loss from 
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cant contribution of neutropenia and 
infection to the G.I. syndromes seen 
with whole-body radiation. 

Lushbaugh (Oak Ridge Associated New Universities) indicated that while 
* changes in underlying cell populations rad iochem ca Is probably are of cardinal importance in 

j  mortality among animals exposed to stock doses in the "hematopoietic death" 

range and somewhat above, additional 
Adenine-2-H3 (N)-13-D-Arabinofuranoside factors assume importance as the dose is 10-15 c/mM NET-307 
$SO/2SOac $125/lmc $425/ Smc increased (above perhaps 1000 roentgens 

in most species). Direct damage to - Cytidine Diphosphocholine (Methyl-C54) the small vessels and capillaries, be- -' - 15-25 inc/mM NEc-575 
$SO/lOcc $l50/50,cc $500/250jc come inci-easingly important. Thus, 
Dihydrotestosterone-1 2-H3 (N) while the term "hematopoietic syn- - 30-SOc/mM NET-302 - 
$85/250gc $225/lmc drome" may be appropriate, the terms g 
Guanosine-8-H3-5'-Triphosphate, Na4 "gut syndrome" and "central nervous 
5-lOc/mM NET-305 systcm syndroirie" may in a sense be - $35/250cc $90/lmc $270/Smc misnomers. Damage to the principal 
L-Rhamnose-H3 (G) cell populations presumably involved 800-lSOOmc/mM NET-306 
$30/250c $70/lmc $210/Smo may not 'be the critical factor that 
MyristyI-1 -C'4 coenzyme A determines mortality. 
1-Smc/mM NEC-576 Matsuzawa (Aichi Cancer Center 
$75/2SOgc $300/50c I Research Institute) counted surviving // - - 
Phosphorylethanolamine-1,2-C'4 crypt stem cells after exposure of - - 15-2-Smc/mM NEC-577 
$lS/5Ogc $3OO/25Ot j- mice to graded doses of radiation. He 
Pseudouridine-H3 (G) obtained a D0 of 220 rads and an ex- 
1-3c/mM NET-303 trapolation number of 4.8. (Earlier esti- $35/25Ogc $90/ima $270/Smo mates by Hornsey et a!. and by Withers 
Angiotensin I (1-L-Aspartic, 
5-L-isoleucine) NON-LABELED showed a similar broad "shoulder" but 

1mg 10mg 100mg a lower D0). Fry (Argonne) studied 
$25/mg $15/mg $10/mg the relationship between the LD511 for Measurements in scientific and educational lab- NLP-001 

the G.I. syndrome and the parameters oratories involving impedance magnitude z, 
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rodents is minimal, but that loss of 
fluid into tissues (edema) may be an - 

important factor. His data indicate 
that sodium loss (as determined by 
studies using radioactive sodium) may 
be minimal, at least prior to the time - 

that the animal approaches the mon- - 

bund stage. Hyodo-Taguchi and Egami - 

showed a distinct increase in loss of 
sodium from irradiated goldfish suf- 
fering from gastrointestinal syndrome. 
Lushbaugh pointed out that such loss 
may well be from vessel damage par-  - - - 

ticularly in the gills of the fish. 
In summary of the conference, the [ 

problems involved in differential species - 

radiosensitivity were brought into sharp-  
er focus, but a great deal of work needs 
to be done before the differences can 
be understood. Detailed work is re- [ 
quired on differences in pool sizes, the 
kinetics of cell proliferation, and con- 
trol mechanisms of cell proliferation in 
the different species. Physiological van- 
ables must be better defined, particu- - 

larly the rate of utilization of mature 
functional cells in the irradiated versus 
normal individual. The possible role 
of the reticuloendothelial system de-  
serves a great deal more attention, as 
do changes in blood vessels and the 
supporting matrix for proliferating tis- - 

sues, particularly at dose levels high in - 

the lethal range for the bone-marrow 
syndrome and above. 

V. P. 
Brookhaven National Laboratory, BOND 

Upton, New York T. SUGAHARA 
Kyoto University, Kyoto, Japan [ 

AAAS-Westinghouse Science Writing Po1arizng Microscope 
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Awards of $1000 each will be presented 
for outstanding nonmedical science writing  - - 

in (i) newspapers of over 100,000 daily 
circulation, (ii) newspapers of less than 
100,000 daily circulation, and (iii) maga- 
zines of general circulation. Writers in 
these media are invited to enter the 1969 to your analytical microscopy problems can be found in the extensive 
competition. Bausch & Lomb Polarizing Microscope line. 

The awards were established to recog- Whether you're in textile analysis, glass or plastic stress evalua- 
nize and encourage outstanding popular tion, petrography, quality assurance and control, tracking down pol- 
science writing, to stimulate public in- lutants. . . we have just what you need, including models for teach 
terest in science, and to foster a deeper 
understanding of the significance of science ing and student use. There's a full complement of accessories for 
among the general public, specialized modes for analysis. 

The AAAS-Westinghouse awards are But, why not bring yourself up-to-date on the Bausch & Lomb 
provided by the Westinghouse Educational polarizing microscope line? Write for our catalog 31-130, and our 
Foundation, which is sponsored by the free demonstration offer. Bausch & Lomb, 87818 Bausch Street, 
Westinghouse Electric Corporation. 

The board of six judges, prominent in Rochester, New York 14602. 
the fields of journalism, science, and public 
affairs, include: Loren C. Eiseley, Univer- 
sity of Pennsylvania; Dennis Flanagan, BAUSCH  LOMB 
editor of Scientific American; Morris 
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Meister, director of planning, Hall of Sci- 
ence of the City of New York, Inc.; Henry 
Allen Moe, president emeritus, Guggen- 

Reddick, School of Communication, Uni- LUSiVE heim Memorial Foundation; DeWitt C. 
versity of Texas; and William P. Steven, 
vice president, Chicago Sun Times/Chi- 

To be eligible for the 1969 awards, the _________________________ 
cago Daily News. 
newspaper or magazine articles on the nat- 
ural sciences and their engineering and ---- -.- 

technological applications must have ap- - NEW SAFETY 
peared in print between 1 October 1968 
and 30 September 1969, in publications  SPURT CAP * 

within the United States. 
A newspaper entry can be any of the Saves clothes 

following: a single story, a series of arti- 
cles, or a group of three unrelated stories, Prevents burns 
articles, editorials, or columns. and injuries 

The three awards will be presented on 
27 December 1969 at the annual dinner of i Sudden spurts of 
the National Association of Science Writ- b o i Ii n g c h e m i cal 
ers during the 1969 meeting of the AAAS shooting out of a test 
in Boston. 

Additional information and application tube will be rendered 
forms may be obtained from Grayce A. harmless by striking 
Finger, Dept. E, AAAS, 1515 Massachu- t h e S p u r t C a p 
setts Ave., NW, Washington, D.C. 20005 mounted by a clip on 
(202-387-7171). any test tube and 

shielding the open 
For the first time, the exclusive rat end of the tube with- 
and mouse formulas designed for the Courses out sealing it. 
famous charles River Breeding Lab- Workshop in Genetic Chemistry, Madi- -- Cap breaks up 
oratories are available from Country son, Wis., 15-21 Aug. Will provide an - stream through inter- 
Best. Now, users of Charles River ro- introduction to the methodology of ge- nal baffle design. 
dents can eliminate the important netic chemistry for study of systems such - 

diet variable by feeding the same for- as oxidative phosphorylation, membrane - 

mula from birth through experiment, function, and enzymic catalysis. Enroll- *Conodian Palest Pending 

Even if you don't buy animals from - ment as limited to 20 chemists who wish 
Charles River, you'll like these diets- to explore the possibility for application 
they're about the finest basic rat and of their skills and experience to problems 
mouse formulas that we know of. in genetic chemistry. Applicants should 

developed through years describe their interests, list publications, 
They've been and provide a brief curriculum vitae. Also 
of testing with millions of Charles request travel and per diem if it is needed. .. 

River rodents. Deadline for applications: 1.5 July. (Pro- 
If your experiments require auto- fessor Robert M. Bock, Laboratory of 

claving, the exclusive BiNamiCTM pel- Molecular Biology, University of Wiscon- 
let offers special advantages. Investi- sin, Madison 53706) NEW DRYING TUBES 
gate the charles River feeding pro- International Seminar for Hydrology with 
gram regardless of where you get Professors, Urbana, Ill., 13-25 July. Is 
your rats and mice. Packed in 50-lb. intended to acquaint hydrology professors STANDARD TAPER FITTINGS 
rupture-resistant bags. with new technological developments in 

hydrology, such as nuclear techniques, Fittings are molded polyethylene 
r?I space applications, stochastic analysis, and - with inner (male) standard taper 
I COUNTRY BEST, AGWAY INC. I systems simulation; to determine the cur- ints with pr 
I Box 1333, Syracuse, N. Y. 13201 1 rent status of teaching and research in jo otru ding end. Internal 
I Attention: Mr. John Noble, I basic hydrology; to provide for discussion cross bars restrict passage of solid 
I Specialties Division I of teaching and research methods, tech- materials (may be cut out if not 
I Please send r more information on I 
I basic formulas;  information on I niques, and instrumentation; to ascertain needed). Also useful in connecting 
l autoclaving procedures;  a sales I gaps in knowledge and to determine re- standard taper apparatus. Available 
I representative; u name of my near- I search needs and anticipated research in 4", 6"and 8" lengths for 14/201 
I est distributor I trends; and to discuss impact of hydro- and 24/40 r. 

I logic education on manpower, on relation 
I NAMP I with government agencies, on international See your nearest laboratory supply dealer. 
I TiTLF I cooperation, and on water resources devel- 
I COMPANY_____________________ I opment. (Professor V. T. Chow, Director, Send for NEW 80 page catalog 469 

I International Seminar for Hydrology Pro- For your FREE copy write Dept. E-6 
I DEPT. I fessors, 3118 Civil Engineering Building, 

____________________ BEL-ART PRODUCTS I ADDRE55______________________ University of Illinois, Urbana 61801) 
I _______________________ I Technical and Industrial Communica- PEQUANNOCK, N. j* 07440 
I CITY tions, Fort Collins, Cob., 20-25 July. ,- - - - 

I 5TATF zi I Will emphasize the application of com -_________________________________ 
I PHONF I munication techniques in business, indus-  

I try, and institutions of government and E  * *  
I COUNTRY BEST, AG WAY INC. I education. Current research and new ap -_________________________________ 

I Syracuse, N.Y. 13201 I plications, including computer science and .1 hull Ill H H. Hull 
L?.1 communicology, will be discussed. The -- '-"-"""'-"'-'-'- - 
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seminar is designed for technical writers, 
editors, administrators, educators, and 
those concerned with the presentation of 
specialized communications to a selected 
audience. Fee: $100. (Director, Institute 
in Technical and Industrial Communica- 
tions, C-225 Social Science Building, Col- 
orado State University, Fort Collins 
80521) 

Chemical Reaction Engineering, Glen 
Arbor, Mich., 20-26 July. An ad- 
vanced seminar on experimental method, 
data sources, modeling and technique in 
the design and analysis of reacting sys- 
tems. Fee: $375 (includes American plan 
accommodations at the Homestead Inn on 
Lake Michigan). (Dr. Robert E. C. 
Weaver, Department of Chemical Engi- 
neering, Tulane University, New Orleans, 
La. 70118) 

Biological Electron Microscopy, Los 
Angeles, Calif., 2-13 September. For pro- 
fessional and laboratory personnel who 
desire knowledge and experience in tissue 
preparation and ultrathin sectioning for 
electron microscopy. Fee: $250. Limited 
to 12 participants. (Dr. Robert F. Bils, 
Hancock Foundation, University of South- 
ern California, Los Angeles 90007) 

National Meetings 

July 

5-11. Tn-Organizational Science and .. 

Clinical Rehabilitation Conf., 13th, Al- 
bany, N.Y. (I. Timmerman, 1520 Van 
Hoesen Rd., &istleton-on-Hudson, N.Y.) 

6-10. Forest Products Research Soc., 
23rd, San Francisco, Calif. (K. E. Huddle- 
ston, The Society, 2801 Marshall Court, 
Madison, Wis. 53705) 

7-18. Conference on Environmental Ef- 
fects on Antenna Performance, Boulder, 
Cob. (P. Blacksmith, AFCRL (CRD), L. 
G. Hanscom Field, Bedford, Mass. 01730) 

7-18. Science for Clergymen, Oak Ridge, 
Tenn. (Special Projects Office, Oak Ridge 
Associated Universities, P.O. Box 117, 
Oak Ridge 37830) 

8-11. Nuclear and Space Radiation Ef- 
fects, University Park, Pa. (E. A. Burke, 
AFCRL (CRWH), Stop 30, L. G. Hanscom 
Field, Bedford, Mass. 01730) 

9-12. National Soc. of Professional En- 
gineers, Kansas City, Mo. (P. H. Robbins, 0 0 0@ - 0 - - 

The Society, 2029 K St., NW, Washington, - - - -- 9 

D.C. 20006) 
10-13. American Therapeutic Soc., 70th, - * * - - - 9 - 

New York, N.Y. (R. T. Smith, The So- 
ciety, 37 Narbrook Park, Narberth, Pa.) 

/1-12. Programming Language Users 
Conf., Binghamton, N.Y. (J. A. Higgins, 
Computer Center, State Univ. of New - - * * - 

York, Binghamton 13901) 
12-13. Society for Surgery of the Ali- 

mentary Tract, 10th, New York, N.Y. 
(J. V. Prohaska, The Society, 950 E. 59 - - - - 0 S - - - 

St., Chicago, Ill. 60637) 
12-13. Society for Vascular Surgery, 

New York, N.Y. (R. M. Nelson, Surgical 
Research Lab., Latter-Day Saints Hospital, 

- Salt Lake City, Utah 84103) 
13-16. Physiology and Biochemistry of 

Muscle as a Food, Madison, Wis. (E. J. 
Briskey, Muscle Biology Lab., College of 
Agricultural and Life Sciences, Univ. of 
Wisconsin, Madison 53706) 
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SIGMA Now Offers 
High Purity 

TRINUCLEOSIDE DIPHOSPHATES 

ujpIfleflt Presently available for immediate delivery 
-  Adenylyl (3'-> 5') Adenylyl (3'-> 5') Cytidine (ApApC) Adenylyl( 3'->5' ) Cytidylyl (3'->5' ) Cytidine(ApCpC) 

Cytidylyl (3'->5' ) Cytidylyl(3'-> 5') Adenosine (CpCpA) 
Cytidylyl(3'-+' 5') Cytidylyl (3'-> 5')Cytidine(CpCpC) 
Guanylyl ( 3'-5' ) Cytidylyl (3'-5' ) Cytidine (GpCpC) 

1mb $20.00 10mg $142.25 
5mg 8525 25mg 237.50 

Hopefully, the price will be substantially 
reduced as demand warrants. 

'. ''ts5 - - The following Trinucleoside Diphosphates are presently "in 

-'--'- -" production" and should be available from Sigma shortly. 

Adenylyl ( 3'---> 5') Adenylyl (3'-> 5') Adenosine (ApApA) 
Adenylyl(3'->5')Adenylyl(3'-> 5') Uridine(ApApU) 

CAPNOGRAPH CO2 ANALYZER Adenylyl(3'->5') Uridylyl(3'->5') Guanosine (ApUpG) 
Rapid infrared analyzer determines CO2 concentra- Uridylyl(3'- 5')Uridylyl (3'-> 5') Guanosine(UpUpG) 
tion Respiratory Care Cart includes a Capnograph Uridylyl (3'- 5') Uridylyl (3'-> 5') Uridine (UpUpU) 
for continuous patient surveillanc& 

Another "FIRST" from Sigma! 

THYMIDYLYL (3' -> 5') 

MIXING PUMP THYMIDINE (TpT) 
For precise calibration Approx. 90-95% 
and checkout of many 1 m $11.00 10mg $ 62.50 

concentration-measu ring 
instruments, including 5mg 37.50 25mg 125.00 

gases to produce standard - Sigma already offers the following 

DINUCLEOSIDE PHOSPHATES 
#.. Adenylyl(3'-5') adenosine Cytidylyl(3'->5')uridine 

Adenylyl(3'-5')cytidine Guanylyl(2'->5' ) adenosine 
Adenylyl(3'-> 5') guanosine Guanylyl (3'->5') adenosine 
Adenylyl(3'-> 5' )uridine Guanylyl(3'->5' ) guanosine 
Cytidylyl(3'-' 5') adenosine Guanylyl(3'-> 5' )uridine 
Cytidylyl(3'->5')cytidine Uridylyl(3'->5')adenosine 
Cytidylyl(3'-> 5') guanosine Uridylyl(3'->5' ) cytidine 

Uridylyl(3'-> 5') guanosine 

- 1mg $ 5.50 10mg $25.00 
5mg 15.50 25mg 44.00 

Adenylyl(2'-> 5') adenosine Adenylyl (2'-i'5') cytidine 
Guanylyl(2'->5')cytidine Guanylyl(3'-i'5') cytidine 
Inosylyl(3'->5')uridine Uridylyl(3'->5')uridine 

Prices-Inquire 

COMPUTER ORDER D1RECT TELEPHONE COLLECT 
Open system, infection-free pneumotachometer replaces from ANYWHERE in the WORLD 
spirometer Measures flows, volumes using nitrogen. Simul- 
taneous digital readout of 4 parameters including maximum 
flow, FRC, Anatomical Dead Space, Nitrogen Concentration, Day, Station to Station, 314/771-5750 - 

Alveolar Ventilation, etc... - x-v trace of distribution, in- 

__ 94 cludes Vertek Nitrogen Meter and Hybrid Computer. ideal Night, Person to Person, for multi-phasic screening as well as bedside evaluation. Dan Broida, 314/993-6418 

TWX (Teletype) Day or Night: COLLECT-314-556-0594 
TELEGRAM: SIGMACHEM, St. Louis, Missouri 

The Researb Laboratories o 
0 contact; INC. ______ 

S 17 West 60th Street, New York, N.Y. 10023 (212) 245-0840 . . . * * . 

Proven Performance Products for Medicine & Industry Distributed in the United Kingdom through 
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 

Phone RENown 5823 (Reverse Charges) 
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13-17. American Medical Assoc., New 
York, N.Y. (W. E. Burmeister, The Asso- 
ciation, 535 N. Dearbos-n St., Chicago, Ill.) 

14-16. Sanitary Engineering Research, 
Development, and Design, 2nd natl. symp., 3-DIRECTIONAL Ithaca, N.Y. (A. W. Lawrence, 219 Hollis- 

HIGH RESOLUTION Cornell Univ., Ithaca 14850) Guide to Social Change, New Haven, Conn. (Z. W. White, Yale Univ., New ' 

PRIOR Haven 06511) V 
14-18. Symposium on the Nature, In- 

duction, and Utilization of Mntations in 
Plaiits, Pullman, Wash. (I. H. Kane, Div. . 

of Technical Information, U.S. Atomic . . . . . 
MICROS Energy Commission, Washinbton, D.C. 

- 20545) 
14-18. Persistence of Food Habits:  6 6 0 6 - MANIPULATORS Problem in the War on Hunger, Milwau- - - .00 - - 0 - . - - 0 - 

kee, Wis. (Engineering Foundation Re- * * 
search Couf., Room 308, 345 E. 47 St., ... . . - . . so. 

New York 10017) 
16-18. Electron Probe Analysis Soc. of . . . * 

America, 4th, Pasaden'i, Calif. (A. A. 
Chodos, Geology Dept., California Inst. of 
Technology, Pasadena 91109) 

18-19. Rocky Mountain Cancer Couf., 
Denver, Cob. (D. G. Derry, Colorado 
Medical Soc., 1809 B. 18th Ave., Denver - 

80218) 
20-25. Association for the Advancement 

of Medical Instrumentation, Chicago, Ill. 
(I. J. Post, 19 Brool Rd., Needham 
Heights, Mass. 02194) 

21. Group Representations in Mathe- 
matics and Physics, Seattle, Wash. (R. S. 

- Paul, Battelle Memorial Inst., 4000 NE 
41st St., Seattle 89105) 

21-25. Transportation Systems Analysis, 
Milwaukee, Wis. (Engineering Foundation 
Research Conferences, Room 308, 345 
B. 47 St., New York 10017) 

23-25. Montana Radiological Soc. 
Symp., Gl cier National Park. (C. H. 

Offering resolutions of Agnew, 1231 N. 29th St., Billings, Mont. 
0.0001" in the vertical plane 59101) 

25-26. Linguistic Soc. of America and 0.004" in the two hon- Urbana, Ill. (R. B. Lees, Dept. of Lin- 
zontal planes, the Micro- guistics, Univ. of Illinois, Urbana 61801) 
manipulator has both coarse 28-29. Society of Research Administra- 
and vernier controls in all di- tors, San Francisco, Calif. (K. Hartford, Biology Dept., Yale Univ., 102 Kline Biol- 
rections. Available acces- ogy Tower, New Haven, Conn. 06520) 
sories include Ball & Socket 28-30. Society of Research Administra- 

tors, 3rd annual, San Francisco, Calif. Joints and Adjustable (K. Hartford, Yale Univ., 102 Kline 
Needle Holders. Biology Tower, New fIa'en, Coun. 06520) 

28-1. Instrunientation Scieiice, research 
couf., Geneva, N.Y. (T. F. Tremellen, Right or left hand model with Education and Research Services, lnstru- 

standard base.$200 
ment Soc. of America, 530 William Penn 

Right or left hand model with P1., Pittsburgh, Pa. 15219) 
tilt movement.$225 28-1. Quality Engineering and Research, 
Right or left hand model with Milwaukee, Wis. (Engineering Foundation 
magnetic base.$250 Research Conferences, Room 308, 345 B. 
Right or left hand model with 47 St., New York 10017) 
magnetic base and tilt movement 

$275 August 
Prouptly obtainable Iree: 3-6. National Heat Transfer Conf., 

WI 11th, Minneapolis, Mina. (D. C. Kelly, ericJj sob o t k a American Inst. of Chemical Engineers, 
company, inc. 345 E. 47 St., New York 10017) 

112 Finn ct.. Farmingdale, NY. 11735 15161 293.9272 3-7. So iety for Cryobiology, 6th an- 
nual, Buffalo, N.Y. (R. B. Greco, 3175 

0IJJIjJEIJA.LLIJj1jLIJJ.LLIJ4.IJ.LIJ.J. Staley Rd., Grand Island, N.Y. 14072) 
4-5. Aerospace Structures Design Conf., EII[EIH. Seattle, Wash. (J. R. Fuller, Boeing Co., 
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CAPACITY 

Adaptable to all well known culture dishes, 
bottles, tubes. Holds up to 18 petri dishes 
15mm x 100mm, or 48 100mm disposables, I 
Shelves remove for bottles; invert for tubes, This field proven chemically-inert pump 

* . * - . . - . * cylinders, sets pulse free flows repeatable to .02% 
at pressures to 500 psi. Two cam-actu- 

- - ** * - * * CONVENIENCE ated pistons driven through a gear shift 
by a synchronous motor produce a 

. * * 6 ' - ' 0 0 - Temperature pre-set at 37'C. held close,ly smooth, constant flow, independent of 
- . - * * * * * *, * * and automatically, other settings t 60 C liquid pressure and viscosity. 

available. Flow rates of 2.4, 6,12, 24, 60 and 120 

mI/hour or 12, 30, 60, 120, 300 and 600 
PORTABILITY mI/hour are selected by front-panel gear 

10 lbs. total weight for 8?" H  4" w shift with an absolute accuracy' of 0.2%. 
- - - x 6" 0 case, shelves and cord for easy When you set "60 ML/HOLIR," you get 

- 9 handling and moving. 60 mI/hour ?0.2%. And the rate you get 
is repeatable from day to day to within 

VERSATILITY 0.02%. You can pump nearly any liquid-how- 
Just right for tissue work, bacteria and ever reactive-because only Teflon, 
blood cultures, ype 6800 has many other Kel-F and borosilicate glass touch the 

Gentlemen: please send me uses in schools, blood banks, clinics, drug stream. No rubber '0" rings or steel 
firms and hospitals. Aluminum chamber and parts contact the liquid. 

Price List "U". Dept. 8-5 shelves with vents promote even distribu- The pulse-free high-pressure model 
tion of heat, has a unique feature, a third pre- 

- 40-Chamber Rack for std. pressuring piston that prevents flcw tran- 
Name culture tubes - ---$i 7.00 sients when the valves switch from one 

I-A6825E Incubator .-------------$85.O0 drive cylinder to the other- 
cost is $980 to $1480, depending on 

Organization maximum flow and pressure ratings. 

________________________________ WriteforAieLP Catalog 
Street City 

State Zip THEHMOLYNE  
Th!iTiTi a4cuns senos cononxrios CHROMATRONIX 

32nd and Griffin Avenue chromatronix, lncorporated, 2743 Eighth St., 

Richmond, California 94804 *'f UUENUkfl"E?W4kZ Berkeley, Calif. 94710 Phone (415) 841-7221 
Circle No. 79 on Readers' Service Cord Circle No. 77 on Readers' Service Cord Circle No. 89 on Readers' Service Card 
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4-6. Deterioration and Preservation of 
Library Materials, 34th annual conf., 
Chicago, Ill. (H. W. Winger, Graduate 
Library School, Univ. of Chicago, 1116 
E. 59 St., Chicago 60637) 

4-8. Molecular Biology and Pathology, 
2nd conf., Saratoga Springs, N.Y. (K. T. 
Lee, Dept. of Pathology, Albany Medical 
College, Albany, N.Y. 12208) 

5-8. World Conf. on Records, Salt Lake 
City, Utah. (S. E. Beesley, 1030 5. Or- 
chard Dr., Bountiful, Utah 84010) 

6-8. Applications of X-Ray Analysis 
Conf., Denver, Cob. (B. L. Henke, Div. 
of Metallurgy, Denver Research Inst., 
Denver 80210) 

10-13. Soil Conservation Soc. of Amer- 
ica, Fort Collins, Cob. (H. W. Pritichard, 
7515 NE Ankeny Rd., Ankeny, Iowa 
50021) 

11-13. Symposium on Crystal Growth, 
Washington, D.C. (H. S. Peiser, Room 
B3 16, Bldg. 223, National Bureau of Stan- 
dards, Washington, D.C. 20234) 

11-14. Society of Photo-Optical Iisstru 
mentation Engineers, 14th annual tech- 
nical symp., San Francisco, Calif. (H. L. 
Kasnitz, SPIE Symposium, P.O. Box 288, 
Redondo Beach, Calif. 90277) 
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Illinois Observatory, Urbana 61801) i< -- 
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raphy, Stony Brook, L.1., N.Y. (E. H.  
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45 St., New York 10017) -- 
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ton, Vt. (B. Dane, Tufts Univ., Medford,  
Mass.) 
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Zoology, Michigan State Univ., East Lans- 
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istry Teachers, 31st summer conf., Plym- System is just one of its important benefits. The first thing to - 

outh, N.H. (M. P. Olmsted, Publicity consider, of course, is the space you may be currently using for 
Chairman, NEACT, 9 Brookmont Dr., bottle storage and handling. With Carematic, you also have a great 
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18-22. American Soc. of Pharmacog- degree of flexibility. For example, there are special threaded 
nosy, 10th annual, Corvallis, Ore., with couplings which accept valves for either single- or double-faced 
Marine Biomedicinals Symp. (P. Catal- systems without drilling holes. A variety of piping, fittings and hard- 
fomo, School of Pharmacy, Oregon State ware facilitates installation on mobile cage racks-on walls- 
Univ., Corvallis 97331) wherever the space is available. You'll find a Carematic System 

18-22. American Phytopathological can be a real space-saver for you I Send today for details. 
Soc., Spokane, Wash. (J. P. Fulton, Dept. 
of Plant Pathology, Univ. of Arkansas, NOW.., a reliable drinker valve 
Fayetteville 72701) Precision engineered, and produced under rigid specifi- 

/8-22. National Goals in Water PolIn- cations, this remarkable valve operates on the diaphragm 
tion Control, Santa Barbara, Calif. (F. A. principle and makes all others appear obsolete. After proper 
Butrico, Coordinator of Environmental installation, reliable performance is assured by the Teflon valve seat which provides a 0 itive waler se I and is Sciences Programs, Battelle Memorial resistant to build-up of deposits from material common 
Inst., Columbus Laboratories, Washing- in most water. 
ton, D.C.) IEEE.E mmEmEmhhEEEEml 
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sources, Univ. of New Hampshire, Dur- 
ham 03824) 

ALCHEMY 1969...- 19-22. Biometric Soc., eastern North American regional, New York, N.Y. (D. 
- e %f-C'T7 G Gosslee, P.O. Box 713, Oak Ridge, 

- ------   s > sfi4%K K fenn. 37830) 
19-22. American Assoc. of Clinical 

Chemists, 21st natl. mtg., Denver, Cob. 
(J Preston, P.O. Box 18323, Capitol Hill 

- 'fl  Station, Denver 80218) 
19-22. Western Electronic Show and 

- Convention, San Francisco, Calif. (D. W. 
Martin, WESCON, 3600 Wilshire Blvd., 
Los Angeles, Calif. 90005) 

19-22. American Soc. for Horticultural 
Science, 44th annual, Pullman, Wash. (C. 
Blackwell, The Society, 615 Elm St., St. 
Joseph, Mich. 49085) 

19-22. American Statistical Assoc., 
129th, New York, N.Y. (D. C. Riley, The 
Association, 810 18th St., NW, Washing- 
ton, D.C. 20006) 

19-23. American Fern Soc., Seattle, 
Wash. (A. M. Evans, Dept. of Botany, 
Univ. of Tennessee, Knoxville 37916) 

20-22. American Soc. of Civil Engi- 
neers, Hydraulics Conf., Logan, Utah. 
(ASCE Hydraulics Couf., % Utah Water 
Research Lab., Utah State Univ., Logan 

2 1-23. American Nature Study Soc., 
Pullman, Wash. (J. Geisler, Milewood 
Rd., Verbank, N.Y. 12585) 

24-25. Programsniisg Languages Defi- 
nition, San Francisco, Calif. (J. A. Paint- 
er, IBM Corp., Research Lab., Dept. 978, 
Bldg. 025, Monterey and Cottle Rds., San CORNING Labtop from Fisher Jose, Calif. 95114) 

24-27. Alaska Div., AAAS, College. transmutes old workbench surfaces (V. Fisher, Inst. of Social, Economic and 

into brand-new supertops. Government Research, Univ. of Alaska, 
College 99701) 

24-27. Defects in Electronic Materials 
for Devices, Boston, Mass. (D. P. Sera- 

Just cement CORNINGT Labtop to any benchtop mates phim, IBM Components Div., Bldg. 300, 

rial. At once, that worn, scarred, burned or gouged surface Hopewell Junction, N.Y. 12533) 24-27. Conference on Food-Drugs from 
is covered with a Space Age glass-ceramic in handsome the Sea, Kingston, R.I. (G. F. Greene, 

matte gray. Permanently. Jr., % Professional Services, Abbott Labs., 

Labtop is tough as case-hardened steel (it can't dent)5 North Chicago, 111. 60064) 24-29. Gerontological Soc., Washing- 
has a mechanical strength about 20 times greater than ton, D.C. (E. Kaskowitz, The Society, 660 
conventional stone tops. It's extremely resistant to acids S. Euclid St., St. Louis, Mo. 63110) 24-2. Botanical Soc. of America, Seat- 
alkalies and solvents, abrasion, and thermal shock (it's tie, Wash. (R. C. Starr, Dept. of Botany, 

recommended for fume hoods). High in stain resistance Indiana Univ., Bloomington 47401) 25-27. Applied Mechanics Western 
too, and itwipes clean for a crisp new look, year in, year out, Conf., Albuquerque, N.M. (A. B. Conlin, 

Corning Labtop comes in 20 stock sizes for benchtops5 Jr., Technical Depts., 345 F. 47 St., New 
three additional ones for reagent shelves (special sizes on York 10017) 25-27. Mathematical Assoc. of Amer- 
request). Bulletin? Write Fisher Scientific Company 1395 ica, Eugene, Ore. (A. B. Willcox, The 
Fisher Building, Pittsburgh, Pennsylvania 15219. Or phone Association, 1225 Connecticut Ave., NW, 

Washington, D.C. 20036) your Fisher representative-he can give you the details, 25-28. Chromosphere-Corona Transi- 
plus a free Labtop sample that you can put through the tion, Boulder, Cob. (J. W. Evans, Sacra- 

mento Peak Observatory, Sunspot, N.M. 
paces for yourself. 88349) 

26-28. Engineering Applications of 
Electronic Phenomena Conf., Ithaca, 
N.Y. (H. J. Carlin, School of Electrical 
Engineering, Cornell Univ., Ithaca 14850) 

26-29. Electron Microscope Soc. of 
America, St. Paul, Minn. (G. G. Cocks, 

?1Y FISHER SCIENTIFIC Co. Olin Hall, Cornell Univ., Ithaca, N.Y. 
14850) 

28-1 - Society of Petroleum Engineers, 
Denver, Cola. (J. B. Alford, 6200 N. 

___________________________________________________________________________ - Central Expressway, Dallas, Tex. 75206) 
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31-4. American Psychological Assoc., 
Washington, D.C. (K. Goodall, The So- We decided to eliminate some 
ciety, 1200 17th St., NW, Washington, 
D.C. 20036) P @1 Ic of Microscones 

31-4. Psychometric Soc., Washington, iiiniiations MetaIlurical 
D.C. (W. B. Schrader, Educational Test- 0 a 
ing Service, Princeton, N.J. 08540) .  

31-6. Quantum Solids: Hydrogen and 1 ----.  

Helium, Aspen, Cob. (J. C. Raich, Cob- I 
rado State Univ., Fort Collins 80521) 

International and Foreign Meetings 

August 

4-7. Intern'itsonal Conf. on Raman I 
Spectroscopy, Ottawa, Ont., Canada. (I. 
A. Koningstein, Chemistry Dept., Carleton I 

Univ., Ottawa) 
4-9. International Rhinologic Soc., - - 

Mexico, D.F. (G. H. Drumbeller, 1515 .----- -  

Pacific, Everett, Wash. 98201) 
4-15. Vertebrate Evolution: Mechanism -----. 

and Process, Istanbul, Turkey. (M. K.. 
Hecht, Dept. of Biology, Queens College, I ....    

Flushing, N.Y. 11367) -- ---- -4k-'--  .. 

6-12. International Congr. of Crystal- 
lography, 8th, Buffalo, N.Y. (E. H. Kone, 
American Inst. of Physics, 335 E. 45 St., 
New York 10017) 

10-14. International Conf. on Medical 
Physics, 2nd, Boston, Mass. (F. W. Web- - 

ster, Dept. of Radiology, Massachu etts 
General Hospital, Boston 02114) 

10-15. Chemotherapy, 6th intern. 
congr., Tokyo, Japan. (W. P. Boger, P.O. - 

Box 265, Princeton, N.J. 08540) 
11-15. International Conf. of Medical 

Physics, Boston, Mass. (W. T. Maloney, I 

Suite 620, 6 Beacon St., Boston 02108) I 

12-15. International Photoconductivity 
Conf., 3rd, Palo Alto, Calif. (G. S. Picus, I 

Hughes Research Labs., 301 1 Milibu Can- 
yon Rd., Malibu, Calif. 90265) 

17-21. International Assoc. of Milk, 
Food and Environmental Sanitarians, 
Louisville, Ky. (H. L. Thomasson, Box 
437, Shelbyville, Ind. 46176) 

20-21. International Electronic Circuit 
Packaging Symp., San Francisco, Calif. 
(IECPS Papers Selection Committee, % 
WESCON, 3600 Wilshire Blvd., Los An- - -' -, -, , - - - - - 

geles, Calif. 90005) -',..j'------ - -- ----.: - ' - - - ' - 
20-27. International Union of Pure aiid --- - 

Applied Chemistry, 22nd, Sydney, Austra- 
lia. (J. R. Price, Box 2249U, G.P.O. Mel- 
bourne, Australia 3001) Now there's the Wild M50 -- - 

21-28. International Symp. on Statisti- 
cal Ecology, New Haven, Conn. (G. p Unprecedented versatility for investigating surface structures in incident liglit. 
Patd, Dept. of Statistics, 302 McAllister The stability to assure vibration-free observation even in photomicrography. 
Bldg., Pennsylvania State Univ., Univer- 
sity Park 16802) Combine these M50 features with 1. The world's finest optics and mechanical precision. 

24-26. Laurentian Hormone Conf., 2. A complete range of accessories for photomicrography, projection, and discussion. 
Mont Tremblant, P.Q., Canada. (Lauren- 
tian Hormone Conf. Office, 222 Maple 3. Fingertip switching from darkfield to brightfield. 4. Polarizing feature. 5. Inverted con- 
Ave., Shrewsbury, Mass. 01545) struction for all size specimens. 

24-28. Mobilizing Canada's Agricul- You'll conclude that in Metallurgical Microscopes, there's the Wild M50. 
tural Resources, 49th, Saskatoon, Sask. 
(R. H. Burrage, 1969 AIC Convention Write or call for Booklet M50. 
Committee, Box 800, Sub. P.O. No. 6, . 
Saskatoon)  - - -- - 

24-29. Gerontology, 8th intern. congr., Wi  liRTftUMENT$, lN 
Washington, D.C. (N. W. Shock, 9650 ARMUOAI, NEW YQRI 1Z73 
Rockville Pike, Bethesda, Md. 20014) j 1 *1W of Canada, Ltdb Wild de Meqco SA 

25-29. International Conf. on Lumines- O ta4y ElLen Place Londres 256 
cence, Newark, Del. (F. Williams, Dept. Qtt*wa 3, Ontario - Mexico 6, D F 
of Physics, Univ. of Delaware, Newark 
19711) 1 Circle No 26 on Readers Service Cord on page 1334A 
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Univ., Ottawa) 
4-9. International Rhinologic Soc., - - 

Mexico, D.F. (G. H. Drumbeller, 1515 .----- -  

Pacific, Everett, Wash. 98201) 
4-15. Vertebrate Evolution: Mechanism -----. 

and Process, Istanbul, Turkey. (M. K.. 
Hecht, Dept. of Biology, Queens College, I ....    

Flushing, N.Y. 11367) -- ---- -4k-'--  .. 

6-12. International Congr. of Crystal- 
lography, 8th, Buffalo, N.Y. (E. H. Kone, 
American Inst. of Physics, 335 E. 45 St., 
New York 10017) 

10-14. International Conf. on Medical 
Physics, 2nd, Boston, Mass. (F. W. Web- - 

ster, Dept. of Radiology, Massachu etts 
General Hospital, Boston 02114) 

10-15. Chemotherapy, 6th intern. 
congr., Tokyo, Japan. (W. P. Boger, P.O. - 

Box 265, Princeton, N.J. 08540) 
11-15. International Conf. of Medical 

Physics, Boston, Mass. (W. T. Maloney, I 

Suite 620, 6 Beacon St., Boston 02108) I 

12-15. International Photoconductivity 
Conf., 3rd, Palo Alto, Calif. (G. S. Picus, I 

Hughes Research Labs., 301 1 Milibu Can- 
yon Rd., Malibu, Calif. 90265) 

17-21. International Assoc. of Milk, 
Food and Environmental Sanitarians, 
Louisville, Ky. (H. L. Thomasson, Box 
437, Shelbyville, Ind. 46176) 

20-21. International Electronic Circuit 
Packaging Symp., San Francisco, Calif. 
(IECPS Papers Selection Committee, % 
WESCON, 3600 Wilshire Blvd., Los An- - -' -, -, , - - - - - 

geles, Calif. 90005) -',..j'------ - -- ----.: - ' - - - ' - 
20-27. International Union of Pure aiid --- - 

Applied Chemistry, 22nd, Sydney, Austra- 
lia. (J. R. Price, Box 2249U, G.P.O. Mel- 
bourne, Australia 3001) Now there's the Wild M50 -- - 

21-28. International Symp. on Statisti- 
cal Ecology, New Haven, Conn. (G. p Unprecedented versatility for investigating surface structures in incident liglit. 
Patd, Dept. of Statistics, 302 McAllister The stability to assure vibration-free observation even in photomicrography. 
Bldg., Pennsylvania State Univ., Univer- 
sity Park 16802) Combine these M50 features with 1. The world's finest optics and mechanical precision. 

24-26. Laurentian Hormone Conf., 2. A complete range of accessories for photomicrography, projection, and discussion. 
Mont Tremblant, P.Q., Canada. (Lauren- 
tian Hormone Conf. Office, 222 Maple 3. Fingertip switching from darkfield to brightfield. 4. Polarizing feature. 5. Inverted con- 
Ave., Shrewsbury, Mass. 01545) struction for all size specimens. 

24-28. Mobilizing Canada's Agricul- You'll conclude that in Metallurgical Microscopes, there's the Wild M50. 
tural Resources, 49th, Saskatoon, Sask. 
(R. H. Burrage, 1969 AIC Convention Write or call for Booklet M50. 
Committee, Box 800, Sub. P.O. No. 6, . 
Saskatoon)  - - -- - 

24-29. Gerontology, 8th intern. congr., Wi  liRTftUMENT$, lN 
Washington, D.C. (N. W. Shock, 9650 ARMUOAI, NEW YQRI 1Z73 
Rockville Pike, Bethesda, Md. 20014) j 1 *1W of Canada, Ltdb Wild de Meqco SA 

25-29. International Conf. on Lumines- O ta4y ElLen Place Londres 256 
cence, Newark, Del. (F. Williams, Dept. Qtt*wa 3, Ontario - Mexico 6, D F 
of Physics, Univ. of Delaware, Newark 
19711) 1 Circle No 26 on Readers Service Cord on page 1334A 
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BOOKS RECEIVED 

EXCEPT ABOUT (Cooan,ied jrom page 1390) 

VERY pH METERS THAT WON'T Biopathology of Pattera Alopecia. Pro- 
ceedings of an international symposium, WORK vy SELDOM RAISE Ha YOU Rapallo, Italy, 1967. Aldo Baccaredda- 

MY VOICE NEED TI-IEM Boy, Giuseppe Moretti, and Johann Ru- 
dolf Frey, Eds. Karger, Basel, 1968 (U.S. 
distributor, Phiebig, White Plains, N.Y.). 
x ? 222 pp., illus. $14.15. 

Biology and Man. George Gaylord 
Simpson. Harcourt, Brace and World, 
New York, 1969. xii ? 180 pp. $5.95. 

Boundary Value Problems of Mathe- 
matical Physics and Related Aspects of 
Function Theory. Part 1. V. P. Il'ir, Ed. 
Translated from the Russian edition (Len- 
ingrad, 1967). Consultants Bureau, New 
York, 1969. viii + 96 pp. Paper, $15. 

_____________________________________________________________________________________ Seminars in Mathematics, vol. 5. 
The Climatic Physiology of the Pig. 

AND ABOUT OR ABOUT ELECTRODES L. E. Mount. Williams and Wilkins, Balti- 
more, 1968. x ? 274 pp., illus. $14.50. 

ELECTRODES THAT THAT TAKE Monographs of the Physiological Society, 

BUST WHEN YOU JUST TOO LONG TO GiVE NOlal Vitarninology. Methods and 

LOOK AT THEM YOU A READING'! Interpretation. Herman Baker and Oscar 
Frank. Interscience (Wiley), New York, 
1969. xii + 244 pp., illus. $13.95. 

Coal and Coal-Bearing Strata. Based on 

fT the 13th Inter-University Geological Con- gress, Newcastle upon Tyne, England, 
1965. Duncan Murchison and T. Stanley 
Westoll, Eds. Elsevier, New York, 1968. 
xii + 420 pp., illus. + 42 plates. $28.50. 

Community Fact Book for Washington 
Heights, New York City. 1965-1966 and 
1960-1961. Jack Elinson, Paul W. Haber- 
man, and Cyrille Gell. School of Public 

Health and Administrative Medicine, Co- 
THATS WHY I INSIST GIVE ME  lumbia University, New York, 1968. vi + 102 pp., illus. Paper, $5. 

ON BUYING ONLY CO' Dosage Non Destructif de la Compo- 
saute Minrale du Tissu Osseux par Den- CORNING pH METERS "UUMG. sitomtrie Radiographique. W. Mouvet. 

a 1ditions Arscia, Brussels; Librairie Ma- AND ELECTRODES CL.JU.Iuuu loine, Paris, 1968. 184 pp., illus. Paper, 
360 F.B. Collection "M6dico Mono- 
graphies d'Angr6g6s." 

The Economic Effect of Declining Fer- 
tility in Less Developed Countries. Gavin 
W. Jones. Population Council, New York, 
1969. iv ? 32 pp., illus. Paper. 

Effects of Pesticides on Fruit and 
Vegetable Physiology. Subcommittee on 
Chemicals Affecting Fruit and Vegetable 
Physiology, Committee on Plant and Ani- 
mal Pests, National Research Council. 
National Academy of Sciences, Washing- 
ton, D.C., 1968. x + 90 pp. Paper, $3.25. 
Principles of Plant and Animal Pest Con- NOW 
trol, vol. 6. NAS Publication 1698. TI-I E TECHNICIANS Don't rant. Relax, with reliable Elektronische Banelemente und Netz- 
werke I. Physikalische Grundlagen der CALL ME CORNING? pH Meters and Bauelemente. H.-G. Unger and W. 

OR PUSSYCAT" Electrodes. The meters are Schultz. Vieweg, Braunschweig, 1968. xvi 
stable and precise. The + 208 pp., illus. Paper, DM 16.80. Uni- 
electrodes are rugged and fast- texte. Fetal Homeostasis. Vol. 3, Proceedings 
reacting. Your dealer of the Third Conference, Princeton, N.J., 
is fast-reacting, too. 1967. Ralph M. Wynn, Ed. Appleton-Cen- 
Call him today. tury-Crofts, New York, 1968. xiv ? 306 pp., illus. $12.75. 

Fluidization Engineering. Daizo Kunii 
and Octave Levenspiel. Wiley, New York, 
1969. xxii + 538 pp., illus. $14.95. ORNING The Fossil Flora of the Drywood For- 

SCIENTIFIC INSTRUMENTS mation of Southwestern Missouri. Philip 
__________________________________________________________________________________ W. Basson. University of Missouri Press, 
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Columbia, 1969. x + 174 pp., illus. $4.50. 
University of Missouri Studies, vol. 44. 

BAUSCH & LOMB* Heredity and Environment in the Func- 
tional Psychoses. Case Histories. Einar SCIENTIFIC INSTRUMENT DIVISION Kringlen. Universitetsforlaget, Boston, 
1968. viii ? 278 pp. Paper, $8. Norwegian 
Monographs on Medical Science. 

Intracranial Aneurysms and Subarach- 
noid Hemorrhage. A Cooperative Study. 
Adolph L. Sabs, George E. Perret, Herbert 
pincott, Philadelphia, 1969. xii + 302 pp., A natom y 

B. Locksley, and Hiro Nishioka, Eds. Lip- 
illus. $10. Reprinted from the Journal of 
Neurosurgery 1966, vols. 24 and 25. 

An Introduction to Mathematical Logic of f Hat fields 
Gerson B. Robison. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1969. xii ? 212 pp., 
illus. $5.95 Here's an "x-ray" of a sensational optical break- Lecture Notes on the Use of the Micro- 
scope. R. Barer. Davis, Philadelphia, ed through that makes Bausch & Lomb first with 
3, 1968. viii + 84 pp., illus. Paper, $1.75. 

Linear Ferrite Devices for Microwave trulyflatfields,pricedcompetitivelywithconven- 
Applications. Wilhelm H. von Aulock and tional, achromatic systems. Now you can afford 
Clifford E. Fay. Academic Press, New 
York, 1968. xiv + 226 pp., illus. $12. Ad- flat, edge-to-edge images by specifying Dyna- vances in Electronics and Electron Physics, Zoom? or Dynoptic? Flat Field microscopes. Such 
Supplement 5. 

The Machining of Metals. E. J. A. Ar- ' performance cannot be matched for anywhere 
marego and R. H. Brown. Prentice-Hall, near the Bausch & Lomb price. But-let your own 
Englewood Cliffs, N.J., 1969. x -1- 438 pp., eyes decide. We can arrange for you to try a illus. $13.95. 

The Motivated Working Adult. Ray C. 
Hackman. American Management Associ- ynaZoom in your own laboratory. 
ation, New York, 1969. 208 pp., illus. $13 Meanwhile, we will send you the deluxe Lab- The Nation's Water Resources. The 
First National Assessment of the Water oratory Microscope brochure, 31-185. Just write 
Resources Council. Water Resources Coun- ' Bausch & Lomb, 20818 Bausch Street, Rochester, 
cii, Washington, D.C., 1968 (available New York 14602. 
from the Superintendent of Documents, 
Washington, D.C.). xvi + 450 pp., illus. 
Paper, $4.25. 

The Nation's Water Resources Sum- 
mary Report. The First National Assess- 
ment of the Water Resources Council. 
Water Resources Council, Washington, 
D.C., 1968 (available from the Superin- 
tendent of Documents, Washington, D.C.). 
xvi + 32 pp., illus. Paper, 65. 

Natural Proteinase Inhibitors. Rosmarie 
Vogel, Ivar Trautschold, and Eugen Werle. 
Translated from the German edition 
(Stuttgart, 1966) by Express Translation 
Service. Academic Press, New York, 1968. 
xiv + 162 pp., illus. $10. 

Organic Syntheses. An Annual Publica- 
tion of Satisfactory Methods for the Prep- 
aration of Organic Chemicals. Vol. 48, 
1968. Peter Yates, Ed. Wiley, New York, 
1969. x + 166 pp., illus. $6.95. 

Organozinc Coordination Chemistry. J. 
Boersma and J. G. Noltes. International 
Lead Zinc Research Organization, New 
York, 1968. 120 pp., illus. Paper, $2. 

A Pictorial Guide to the Identification of 
Fusarium Species According to the Taxo- 
nomic System of Snyder and Hansen. T. 
A. Toussoun and Paul E. Nelson. Pennsyl- 
vania State University Press, University 
Park, 1968. 52 pp., illus. Spiral bound, 
$5.95. 

Prague's 200 Days. The Struggle for 
Democracy in Czechoslovakia. Harry 
Schwartz. Praeger, New York, 1969-. x + 
278 pp. $5.95. 

Prenatal and Postnatal Mortality in 
Cattle. Subcommittee on Prenatal and 
Postnatal Mortality in Bovines, Committee 
on Animal Health, National Research 
Council. National Academy of Sciences, 
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Washington, D.C., 1968. vi + 130 pp. 
Paper, $3.25. NAS Publication 1685. 

Principles of Demography. Donald J. 
Bogue. Wiley, New York, 1969. xiv + 
930 pp., illus. $16.50. 

Psychological Problems in Mental De- 
ficiency. Seymour B. Sarason and John 
Doris, with chapters by Frances Kaplan 
and M. Michael Klaber. Harper and 
Row, New York, ed. 4, 1968. xii ? 500 

Orion pp. $9.95. A Revised Check-List of the Birds of 
MODEL 407 the Maltese Islands. C. De Lucca. Clas- 

SPECIFIC sey, Hampton, Middlesex, England, 1969. 96 pp. Paper, $2. 
ION Science and Civic Life in the Italian 

Renaissance. Eugenio Garin. Translated 
METER from the Italian by Peter Munz. Anchor 

(Doubleday), Garden City, N.Y., 1969. 
xxiv + 176 pp. Paper, $1.25. 

The Science of Culture. A Study of 
Man and Civilization. Leslie A. White. 
Farrar, Straus and Giroux, New York, 
1969. xxxvi + 444 pp. Paper, $2.85. Re- 
vised edition with a new preface by the 
author. 

Selected Bibliography on Algae. No. 9. 
Nova Scotia Research Foundation, Hali- 
fax, 1968. xiv + 166 pp. Paper, $5. 

Semantic Information Processing. Mar- 
yin Minsky, Ed. MIT Press, Cambridge, 
1968. viii + 440 pp., illus. $15. 

Semiconductor Nuclear-Particle Detec- 
tors and Circuits. Proceedings of a con- 

Not only can you use this portable instrument with all specific ion electrodes, ference, Gatlinburg, Teon., 1967. W. L. 
with all pH electrodes, and with all redox electrodes, but thanks to a special Brown, W. A. Higinbotham, G. L. Miller, and R. L. Chase, Eds. National Academy meter scale, it is now possible-for the very first time-to read known mere- of Sciences, Washington, D.C., 1969. xviii 
ment ratios directly! You don't have to know the composition of the sample, + 798 pp., illus. $25. Nuclear Science 
nor prepare background solutions. All you have to do is measure out the Series Report No. 44. NAS Publication 
sample, add a known amount of the ion being measured, and read the ratio 1593. 
directly on the scale. Symposium on Radioecology. Proceed- 

This new technique opens the door to electrode measurement of total ings of the 2nd National Symposium, Ann 
concentrations in samples ranging from beer to plating solutions. Results Arbor, 1967. Daniel J. Nelson and Francis 

C. Evans et al., Eds. U.S. Atomic Energy 
agree with such established wet chemical methods as ASTM and AGAC. Commission, Oak Ridge, Tenn., 1969 
Ask us for details! (available from Clearinghouse for Fed- 
___________________________________________________________________________ oral Scientific and Technical Information, 

SPECIFICATIONS Springfield, Va.). xii + 774 pp., illus. 
Scales-RED GREEN BLACK EXPANDED Paper, $3. CONF-670503, Biology and 

Logarithmic Known Increment Millivolt 2 pit unit Medicine, TID-4500. 
2 decades, numbered numbered from numbered from numbered from The Talented Student. A Validation of 
from 10 to 1000, for 1.12 to cc and -100 my to 0 to 100 in blue, 
specific ion activities from cc to 0.12, +100 my n 2 0 to 100 in the Creativity-Intelligence Distinction. 
or concentrations in for known incre- my divisions, black, in 0.02 Michael A. Wallach and Cliff W. Wing, 
moles per liter or meat ratios. pt-I unit divisions _______________ parts per million. Jr. Holt, Rinehart and Winston, New 

Repeatability chOSe/s ?0.5% ?2.5 my ?0.004 pH York, 1969. xiv -4-- 146 pp. Paper, $3.95. 
Absolute Accuracy - - ?4 my - Vertebrate Adaptations. Readings from 
Relative Accuracy ?1% - - ?0.005 PH 

Controls-1. Function Switch, with positions for OFF, Battery Check, pH expand or l' (mono- - Scientific American. Introduction by Nor- 
valent anions), S (divalent anions), Ca (divalent cations), Na (monovalent man K. Wessells. Freeman, San Francis- cations), expanded millivolts, and millivolts. -- co, 1969. viii ? 368 pp., illus. Cloth, 

2. Calibration Control. 
3. Temperature Compensator/Slope indicator. $10; paper, $5.45. 

Input Impedance: i0' ohms Recorder Output: ?10 my tar ? full Violent Men. An Inquiry into the Psy- 
Amplifier Drift: less than 0.1 mv/'C scale deflection chology of Violence. Hans Toch. Aldine, 
Operating Temperature: -10'F to 150'F Electrode Jock standard u S. Chicago, 1969. xviii + 270 pp. $7.50. 

H-5708x Orion Model 407 Specific Ion Meter, 63/4"x73/4"x37/8", weight 43A Weather and Health. An Introduction 
pounds, with two size AA Duracell batteries, support rod, electrode hold- to Biometeorology. Helmut E. Landsberg. 
er, bottles to hold a supply of standards, a set of plastic beakers, and Anchor (Doubleday), Garden City, N.Y., 
an instruction manual-all in a foam-lined carrying case. Price without 1969. xii + 148 pp., illus. Cloth, $4.95; 
electrodes .... $425.00 paper, $1.25. Science Study Series. 

Wildlife in Danger. James Fisher, Noel 
LA8QRATORV.., - Simon, Jack Vinvent, et al. Viking, New 

- - York, 1969. 368 pp., illus. $12.95. Studio 
APARArU$ Book. 

4 1 t4 ST 1 U LW JE NT S William Whewell's Theory of Scientific 
- 4 C14 E Mi A LS - - - - <. Method. Robert E. Butts, Ed. University 

-;S4bGLA 5 $j,4  ;;- of Pittsburgh Press, Pittsburgh, 1969. xii 
- 360 pp. $8.95. 

Branches Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 The World as Teacher. Harold Taylor. 
Mass. Conn. Ill. Calif. Penna. Nd. N.Y. Doubleday, Garden City, N.Y., 1969. xii 
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SPECIFIC sey, Hampton, Middlesex, England, 1969. 96 pp. Paper, $2. 
ION Science and Civic Life in the Italian 

Renaissance. Eugenio Garin. Translated 
METER from the Italian by Peter Munz. Anchor 

(Doubleday), Garden City, N.Y., 1969. 
xxiv + 176 pp. Paper, $1.25. 

The Science of Culture. A Study of 
Man and Civilization. Leslie A. White. 
Farrar, Straus and Giroux, New York, 
1969. xxxvi + 444 pp. Paper, $2.85. Re- 
vised edition with a new preface by the 
author. 

Selected Bibliography on Algae. No. 9. 
Nova Scotia Research Foundation, Hali- 
fax, 1968. xiv + 166 pp. Paper, $5. 

Semantic Information Processing. Mar- 
yin Minsky, Ed. MIT Press, Cambridge, 
1968. viii + 440 pp., illus. $15. 

Semiconductor Nuclear-Particle Detec- 
tors and Circuits. Proceedings of a con- 

Not only can you use this portable instrument with all specific ion electrodes, ference, Gatlinburg, Teon., 1967. W. L. 
with all pH electrodes, and with all redox electrodes, but thanks to a special Brown, W. A. Higinbotham, G. L. Miller, and R. L. Chase, Eds. National Academy meter scale, it is now possible-for the very first time-to read known mere- of Sciences, Washington, D.C., 1969. xviii 
ment ratios directly! You don't have to know the composition of the sample, + 798 pp., illus. $25. Nuclear Science 
nor prepare background solutions. All you have to do is measure out the Series Report No. 44. NAS Publication 
sample, add a known amount of the ion being measured, and read the ratio 1593. 
directly on the scale. Symposium on Radioecology. Proceed- 

This new technique opens the door to electrode measurement of total ings of the 2nd National Symposium, Ann 
concentrations in samples ranging from beer to plating solutions. Results Arbor, 1967. Daniel J. Nelson and Francis 

C. Evans et al., Eds. U.S. Atomic Energy 
agree with such established wet chemical methods as ASTM and AGAC. Commission, Oak Ridge, Tenn., 1969 
Ask us for details! (available from Clearinghouse for Fed- 
___________________________________________________________________________ oral Scientific and Technical Information, 

SPECIFICATIONS Springfield, Va.). xii + 774 pp., illus. 
Scales-RED GREEN BLACK EXPANDED Paper, $3. CONF-670503, Biology and 

Logarithmic Known Increment Millivolt 2 pit unit Medicine, TID-4500. 
2 decades, numbered numbered from numbered from numbered from The Talented Student. A Validation of 
from 10 to 1000, for 1.12 to cc and -100 my to 0 to 100 in blue, 
specific ion activities from cc to 0.12, +100 my n 2 0 to 100 in the Creativity-Intelligence Distinction. 
or concentrations in for known incre- my divisions, black, in 0.02 Michael A. Wallach and Cliff W. Wing, 
moles per liter or meat ratios. pt-I unit divisions _______________ parts per million. Jr. Holt, Rinehart and Winston, New 

Repeatability chOSe/s ?0.5% ?2.5 my ?0.004 pH York, 1969. xiv -4-- 146 pp. Paper, $3.95. 
Absolute Accuracy - - ?4 my - Vertebrate Adaptations. Readings from 
Relative Accuracy ?1% - - ?0.005 PH 

Controls-1. Function Switch, with positions for OFF, Battery Check, pH expand or l' (mono- - Scientific American. Introduction by Nor- 
valent anions), S (divalent anions), Ca (divalent cations), Na (monovalent man K. Wessells. Freeman, San Francis- cations), expanded millivolts, and millivolts. -- co, 1969. viii ? 368 pp., illus. Cloth, 

2. Calibration Control. 
3. Temperature Compensator/Slope indicator. $10; paper, $5.45. 

Input Impedance: i0' ohms Recorder Output: ?10 my tar ? full Violent Men. An Inquiry into the Psy- 
Amplifier Drift: less than 0.1 mv/'C scale deflection chology of Violence. Hans Toch. Aldine, 
Operating Temperature: -10'F to 150'F Electrode Jock standard u S. Chicago, 1969. xviii + 270 pp. $7.50. 

H-5708x Orion Model 407 Specific Ion Meter, 63/4"x73/4"x37/8", weight 43A Weather and Health. An Introduction 
pounds, with two size AA Duracell batteries, support rod, electrode hold- to Biometeorology. Helmut E. Landsberg. 
er, bottles to hold a supply of standards, a set of plastic beakers, and Anchor (Doubleday), Garden City, N.Y., 
an instruction manual-all in a foam-lined carrying case. Price without 1969. xii + 148 pp., illus. Cloth, $4.95; 
electrodes .... $425.00 paper, $1.25. Science Study Series. 

Wildlife in Danger. James Fisher, Noel 
LA8QRATORV.., - Simon, Jack Vinvent, et al. Viking, New 

- - York, 1969. 368 pp., illus. $12.95. Studio 
APARArU$ Book. 

4 1 t4 ST 1 U LW JE NT S William Whewell's Theory of Scientific 
- 4 C14 E Mi A LS - - - - <. Method. Robert E. Butts, Ed. University 

-;S4bGLA 5 $j,4  ;;- of Pittsburgh Press, Pittsburgh, 1969. xii 
- 360 pp. $8.95. 

Branches Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 The World as Teacher. Harold Taylor. 
Mass. Conn. Ill. Calif. Penna. Nd. N.Y. Doubleday, Garden City, N.Y., 1969. xii 

Circle No. 7 on Readers' Service Card on page 1334A + 324 pp. $6.95. 
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