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TRANSISTORIZED CIRCUITRY- used for two years in the 
Spectro-Colorimeter to give this advanced instrument 
compactness, unusual circuit stability, built-in voltage 
regulation, and virtual elimination of electrical maintenance. 
MICRO AND MACRO SAMPLES- change easily from micro 
samples to conventional-size quantities and back again; 
in effect, two instruments in one. 
SELF-EMPTYING CUVETTE- a touch of the button empties the 
microcuvette, an exclusive feature that allows rapid, 
successive measurements. 
CONTINUOUS FILTER- no filters to change, just dial the 
wavelength you want; filter never needs recalibration, 
gives 15-millimicron bandwidth. 

RUGGED CONSTRUCTION- this is one instrument you can 
bang around and not hurt-it even operates reliably under 
conditions of vibration. 
All in all, a most versatile colorimeter with unmatched 
features-an excellent buy for your laboratory. 
Our Brochure SB-205 describes these and other features of 
the Spectro-Colorimeter in detail-write for your copy to 
Beckman Instruments, Inc., Spinco Division, Stanford 
Industrial Park, Palo Alto 5, California. 

= INSTRUMENTS, INC. 

SPINCO DIVISION 
Palo Alto, California 

INTERNATIONAL SUBSIDIARtES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND 83A 
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These dots are individual tung- 
sten atoms magnified 2,000,000 
diameters. Taken with the 
camera of the Cenco MUller 
Field Ion Microscope. 

The world's most powerful microscope 

This new microscope produces mag- 
nification exceeding 1,000,000 diam- 

eters with the capacity to resolve dis- 
tances smaller than 3 angstroms. This 
instrument has already found new ap- 
plications in the fields of metallurgy, 
physics and chemistry for studying the 

atomic surface structure of metals, the 
impact of a single particle on the struc- 
ture of a crystal lattice and the action 
of catalysts. 

For complete information, write to: 
Dr. R. G. Picard, Director of Research, 
Central Scientific Company. 

CENTRAL 
a division of Cenco Instruments Corp. 

SCIENTIFIC 
1700 Irving Park Road 0 Chicago 13, Illinois 
Export Dept: 6450 W. Cortland Street 

Birmingham Ala. Los Angeles Santa Clara Tulsa Montreal Toronto Cenco S.A., Breda, 
Houston Mountainside, N. J. Somerville, Mass. Edmonton, Alberta Ottawa Vancouver The Netherlands 

No. 71284 Field Ion Microscope 
Laboratory with high speed 
Polaroid Camera, mechanical 
vacuum pump and floor stand, 
only $3,239.00. 

SCIENCE is published weekly by the AAAS 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
additional mailing ohfice. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75e. 



I 
OME-LARDY 

WARBURG 

A P PA RATUS 

The original circular model | 
- proven reliability in 
many years of operation | 

MODEL WB-4 
Accommodates 14 manometers 

20" diameter 
Temperature range ambient 

to 50? C. 

apparatus; the manifold can rotate with the mano- 
meters as it receives its gas through the bearing. These 
two factors obviate the need for a separate mano- 

* Accurate Temperature Control-Provided by 
means of an electronic relay actuated by a hermeti- 
cally sealed thermoregulator. Accuracy of control is 
better than ?4 .020 Centigrade. 

* Manometers easily read while flasks are 180? for 
motion - Pivotal shaking on an axis between thei . l g s 
manometer arms provides maximum motion of the flask 
and minsimum movement of the manometers. ting of 

aManometers stop indivldually - Lifting the mano- . . ... 

meter holder disengages it from the drive pin and 
lowering re-engages it-both easily done whilseparate shak- 
ing is in progress. 

*Photosynthesis models available - with a trans-^..?.,.- ......... , . 

parent n the water bath. 30-watt lights provide by 
1000 to 1400 foot-candles on each lighted flask. 

MODEL RWB-3 
better than 

.02? 

Centigerated model - Accommodates 
Manometers sily read while flasks are inmanometers - 26" x 26" man Operates from 0m C. to 50? C. 
^^^^and^Ul^H m u m o vemet o(Non-refrigerated model available) 

* Manometers stop individually-cLifting the mano- ai lable 

GILI_ON_ 
M E D I C A L E L E C T R O N I C S Apparatus accommodating 20 manometers available on special order. Send for complete glassware list. 
Middleton, Wisconsin 
On Madison's West Beltline Highway 
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NOW .u. 4, TIMES GREATER SEPARATION EFFICIENCY 
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Helical flow continuous entrifugation 
brings you a new concept in separation 
efficiency . . 

Now you can separate micro deposits from 
large volumes of liquids with better results and 
in a fraction of the time conventional methods 
require. Tests show that the Helixtractor increases 
separation efficiency by as much as 400%. 

Before you study this significant new development, 
you may be pleased to know this: the new 
Helixtractor fits all IEC PR-1 and PR-2 centrifuges 
now in use! You may already have one 
ready for immediate adaptation to Helical 
Continuous Flow operation. 

The Helixtractor is completely aerosol free. It is 
ideal for centrifuging infectious materials. You 
can autoclave the entire unit. 

Can helical separation help you? A demonstration 
is easily arranged and complete literature is 
available. Write: 

INTERNATIONAL I I EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD * BOSTON 35, MASSACHUSETTS 



Only the Vanguard Model 1000 Volumatic Frac- 
tion Collector is completely transistorized, com- 
pletely self-contained. Thanks to transistorization, 
you're assured of absolute reliability in perform- 
ance. This reliability even extends to cold-room 
environments where temperature often causes 
erratic operation or complete instrument failure. 

Q. How does the Vanguard Volumatic Fraction Collector affect 
hold-up and mixing? 
A. In volumetrically controlled separations, hold-up and mix- 
ing are virtually eliminated between fractions. 
Q. How is this reduction possible? . _ _ L 
A. The Model 1000 uses a unique system of repetitive cuts for 
a single sample, in conjunction with a photo-electric sensing 
device. It actually collects from one to ten times the siphon 
volume in each test tube. You simply dial the number of times 
you want the siphon filled and discharged into each test tube. : : : 

Q. Is the Model 1000 compact and portable? 
A. Vanguard's Model 1000 is highly compact. Specifically: 25" 
wide, 30" long and 6" high. So, you make maximum use of B 
laboratory and cold-room space. The Volumatic weighs less 
than 50 lbs. Yet, because the instrument cabinet is cast alumi- 
num, you get the strength and rigidity needed for large columns 
and ancillary equipment. 
Q. Any other facts? Shown above are Vanguard's all new Model 1056 
A. Interchangeable turntables for 13mm, 15mm and 18mm test Automatic UVAnalyzerand Model 1000 Volumatic 
tubes are standard accessories. There's a complete selection of Fraction Collector. 
siphons. For increased versatility, a time and drop counting plug- 
in unit is available. 
Q. Where can I get more information? 
A. For complete information about the Model 1000, write: 
Vanguard Instrument Company, Box 244, LaGrange, Illinois. 

! Designers and Manufacturers of 
'N7-\ G I JDA T ^-TT Af T4.T 1U 3Precision Instrumentation for Research 

VANGUARD INSTRUMENT COMPANY 
P. 0O. Box 244 * LaGrange, Illinois * FLeetwood 4-5656 

Regional Offices; New York, N.Y., 520 Fifth Avenue, TN 7-1998 * San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 
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MOST 
VALUABLE 

Why? Because the Varian G-14 bench top recorder 
enhances the value of your other fine instruments. 
How? By giving you an accurate, easy-to-read 
analog record of the data they provide. For com- 
plete information about the all new solid - state 
G-14, or a demonstration in your own laboratory, 
see your nearest Varian Recorder Representative, 
or write the INSTRUMENT DIVISION. 

SQUARE FOOT 

IN YOUR 

LAB O RATORY 

Features: Instantly selectable spans of 1 mv, 10 mv, 
100 mv and 1 v. Pen speed 0.6 seconds full scale. 
Accuracy 1.0% on 1 mv span; 0.5% on the other 
three spans. Zener diode reference voltage. Excep- 
tionally high input impedance allows source 
resistances up to 100 K ohms. Full scale zero 
adjustment plus suppression. Choice of two chart 
speeds from l"/hr. up to 16"/min. Price: $685. 

* VA R I A N associates 
PALO ALTO 18, CALIFORNIA 



EW PRODUCTS FROM SHARP 

LABORATORIES, INC. 

IN l= IN Is IN IN mm IN IN in in IN IN 
_ 

IN IN ININI 

COMPLETE CARBON DATING LABORATORY 

CDL-14 
Complete Laboratory includes 
* Gas Counters 
* Guard Counters 
* Optimum Shielding 
* All Electronics 
* Sample conversion apparatus 
* Training Course 

0.&'4 O --- 

ir^ ^. ir 
. - e,e :o 

Carbon Dating Laboratory 
Sample Converter 

Carbon Dating Laboratory 
Electronics 

IN IN IN ml IN go 

Sharp Laboratories offers the means 
for any scientist to date samples up 
to 45,000 years old with excellent 
precision. The CDL-14 Carbon Dating 
Laboratory design is based on con- 
version of the sample to methane 
which is used as the counting gas. The 
sample 'detectors are of a new type 
construction, and the electronics are 
of all solid state design. This combi- 
nation will give you the best precision 
with the maximum reliability for C-14 

,gas counting. 

Write for Bulletin CDL-14-sl 

Fin IN am IN o, I on so I 

Low Background-Wide Range Counting System 

X^~'":'"""...... W IDE BETA includes all the low level radioactivity 
l^ . ...?-,. counting capabilities found in Sharp's well known LOWBETA 
||j aaaag^. 'systems. In addition, WIDE BETA has new, fast electronics which 

..... ..*..**?...* '' extends the counting range to handle the highest activity rates 
ll '**s "*~ 

i possible to count. rJ; 
....7 " -. D! . ; hSSV * *WIDE BETA counts samples with activity rates as high as 10counts 

..r .i. i . .. per minute -yet has backgrounds in tenths of counts per minute. 
All transistorized DATASHARP Scalers and Timers with computor 

..... _ | based counting circuitry are used in these systems for readout. 

WIDE BETA Detectors are thin window gas flow counters which use 
methane proportional gas for long flat stable plateaus. Detector and 
guard shielding includes four inches of low level lead and an internal 
one-inch OFHC copper internal shield for gamma ray attenuation. 
The electronic analyzer has special circuitry for background noise 
elimination. 
The high amplification and resolution of the WIDE BETA system 

... .provide energy determination with only two counts of each sample. 

Write for Wide Beta 
Brochure S-1 

* Lowest to Highest Count Rates 
* Lowest Possible Backgrounds at All Count 

Rates 
* Simultaneous Alpha and Beta Counting 

and Readout Capabilities 

* dX Beta Range Spectromery 
* Manual or Automatic Sample Changing 
* Front Panel Visible Count Displays and/or 

Automatic Printout accessories available. 
(Tape Punch, Typewriter, Lister Printer, 
or Calculator Printer) 

JSHA) LABORATORIES, INC. BOX 2078 LA JOLLA, CALIF. GL-9-3211 

Represented by Baird Atomic 
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PHARMACIA 
LEADING IN DEXTRAN 

CHEMISTRY 

SSEPHADEX gel particle with immobile water 
0 

large molecule 

small molecule 

* *o # io : 0 
* CO* % 0 * 0 oo ou.o 

Mt nol 0! 

1. Outside water replaced by solution 

2. Small molecules move into the gel 
vntil equilibrium 

0.o* 0. O 0 
3. Volume outside gel particles re- 
placed by water 

1. 1. 
4. Small molecules move from the 

4. Small molecules move from the 

gel until equilibrium 

.o 0 q *#^ @ 

5. Outside volume replaced by water 
to empty gel particles completely 

For complete and 
continuing information 

on SEPHADEX, and 
GEL FILTRATION, 
send the coupon 

with your letterhead. 

m 

CONCENTRATE 
LABILE 
MACROMOLECULES 

with 

Dry SEPHADEX is simply added to solution containing high molecular weight 
solutes. Water and salts are absorbed by the swelling SEPHADEX grains; these 
are removed by centrifugation or filtration. Ionic strength and pH are 
unchanged. Repeating this process yields-- 

* high concentration increase * minimum loss of solute 

Reference: Flodin, P., Gelotte, B., Porath, J.: A method for concentrating solutes of high molecular weight, 
Nature, vol. 188, pp. 493-494, 1960. 

AMONG OTHER APPLICATIONS 
... tested and proved... 

a) Desalting colloid solutions-SEPHADEX 
allows rapid and complete desalting, elim- 
inating time-consuming, imperfect dialy- 
sis methods. 
b) Exchanging buffer mediums-SEPHADEX 
assures easy and fast changing of buffer 
mediums prior to ion-exchange chroma- 
tography or electrophoresis. 
c) Fractionating polymers-SEPHADEX per- 
mits accurate and efficient fractionation of 
homologous polymers by molecular weight. 
d) Purification and group separation - 
SEPHADEX makes possible fractionation of 
complex mixtures, extracts-etc. 
e) Partition chromatography- SEPHADEX 

is valuable in two-phase systems when the 
aqueous phase must be stationary and the 
other mobile. 

f) Adsorption chromatography-SEPHADEX 
adsorbs some aromatic and heterocyclic 
compounds, a fact which can be utilized 
for separation. 
SEPHADEX is supplied in these types: (with 
lower limit for complete exclusion) G-25: 
MW 3,500-4,500; G-50: MW 8,000- 
10,000; G-75: MW 40,000-50,000. 
All of the types are in the following sieve 
fractions: Coarse for industrial uses and 
when high flow rates are important; me- 
dium for standard laboratory usage; and 
fine for experiments where high resolution 
is essential. 

PHARMACIA FINE CHEMICALS, INC. 
Department D, 501 Fifth Avenue, New York 17, New York 

E Send me SEPHADEX m Send me regularly Gel m Send me sample of SEPHADEX 
-' brochure L-- Filtration Abstracts L-J 

Type Grade 

10 AUGUST 1962 

No.4 
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This T.O.F.* analyzes anything 

(almost) 

There is something the Bendix? Time-of-Flight Mass 
Spectrometer won't analyze. Diamonds! But hand it any 
other material and you'll get your quantitative-qualitative 
analysis fast . . and accurately. Its versatility is unsur- 
passed for analytical purposes, research projects or 
industrial process control. 
Depending on project needs and equipment, you can get 
up to 100,000 spectra per second, unit resolution up to 
mass 350 and a sensitivity of 1 to 5 ppm. With the analog 
*Time-of-Flight Mass Spectrometer 

output system you can record both positive and negative 
ion spectra and can simultaneously record up to six 
preselected masses. 
The unit is compact and easy to move. Maintenance in- 
volves little more than knocking the dust off once a week. 
And the list of things it can do in the way of analyzing won't 
even give the dust a chance to collect. Models range from 
$17,000 to $100,000. What would you like to analyze? 
Dept. C-8, 3130 Wasson Road, Cincinnati 8, Ohio. 

Cincinnati Division 
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.ular Invrt ed: . Model SEC with came.ra 
Iansm........... ; . 

' 

....... .$615. 
cular Invertedd Model MEC..$399 
roid Laind Camera attachment available): 

' 
:r...i 

I DMR Depth-Measuring Rollscope for examination of 
or cylindrical surfaces ....................... $445. 

Model MMA ....... $149. Model MMU ....... $287. 

Toolmakers and Metallugical .Micros e 
:3 . -dimensioal .mea sring ;..;.:.,.. 

inoculr etaoraph . . . ...1379 
Monocular Metallograph .... ........ 

... larold a amer attachment.$1 

UNITRON'S Complete Laboratory Installation for High. 
Temperature Metallography with Metallograph and HVC-3 
Control and Power Station. 

n .__ 
(-v^o' ''; 

Bn ' '* * o'\4 ;I 9; z f GOCI 

u Ii II U nulo n esearcn insuallatlon ror Hign-iemperature 
Microscopy, Desk Model HM 

(Write for price and complete specifications) 

oscopic Model Stereoscopic Model MSM with , 
.......... $110. turret changer ....... $320. 

.. 

. . 

oscopic ModeYl .. . . ;. S..,; .' .' '..: 
with revolving Pillar Stand for Stereoscopic 

lece. CMLT$267 : '. Models.. .$7. 

V'I TIj'ONI IS YOUR COMPLETE SOURCE FOR MICROSCOPES 
eet every metallurgical application ... from low-power macro to high-power micro exami. 
)ns, right on through to advanced research in high temperature studies of the new metals | 
ie space age. And when it's time to balance your equipment budget against your needs, 
TRON prices will be among the best news of all. I 

( A .UN/ TZONV IN YOUR LAB . FREE, FOR 10 DAYS : 
lesman's demonstration gives you only about 30 minutes to examine a microscope .. . f 
Ily the best conditions for a critical appraisal. But, UNITRON'S Free 10-Day Trial allows I 
to use the microscope in your own lab and put it through its paces on your own particular I 
>lem. Use the coupon to ask for a no-obligation, prepaid trial. And if you want more details 
hese and other UNITRON Microscopes, use the coupon to request a complete catalog. 

1500? C.. ...$625. FF40X . $149. from $55. 

itAustenhlteS... . ..'. . . 

Eyepieces Stage 
tHurret VType.u$7n it ler kMicrmter M crometr 
HKea lX. $or25 |Eyepic $69 50 -~~~~~~~~..:,..::..lrM.rmtr.:.:.':. ... '~;/'.,:. 

wiiLI.s 'iI i , 3 i"., I 

I S S iL &I I3 2 " "Ii' I V IiS Ii 

I 1 want a FREE 10-day trial of Model............. 

j Send me your catalog No. 4E-2 

NAME DEPT. 

COMPANY 

ADDRESS 

CITY STATE 
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t 
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Recent AAAS Symposium Volumes 
#69. Biophysics of Physiological and Pharmacological #64. Calcification in Biological Systems. 

Actions. 1960. 526 pages. 283 illustrations. 
1961. 612 pages. 212 illustrations. Edited by: R. F. Sognnaes. 
Edited by: Abraham M. Shanes. "Those interested in current concepts of min- 
A bird's-eye view of a number of principles eralization of calcified tissues will find in this 
now considered important. Useful for teaching, text the sources of current knowledge on the 
as well as for research purposes. subject."-American Journal of Orthodontics, 

May 1961 
Retail Price: $13.50. AAAS Member's Cash May 1961 
Price: 11.75. Retail Price: $9.75. AAAS Member's Cash Price: 

$8.50. 

#68. Sciences in Communist China. #63. Congenital Heart Disease. 
1961. 884 pages. 23 illustrations. 1960. 372 pages. 147 illustrations. 
Edited by: Sidney H. Gould. Edited by: Allan D. Bass and Gordon K. Moe. 
i".. . strongly recommended to all who are "Should serve as a valuable and concise sum- 
in search of facts and source material on the mation of the more important aspects of con- 
sciences in China."-Science, 22 September genital heart disease."-American Journal of 
1961 Cardiology, August 1961 

Retail Price: $14.00. AAAS Member's Cash Price: Retail Price: $7:50. AAAS Member's Cash Price: 
$12.00. $6.50. 

#62. Water and Agriculture. 
#67 Oceanography. 1960. 206 pages. 21 illustrations. 

1961. 665 pages. 146 illustrations. Edited by: Roy D. Hockensmith. 
Edited by: Mary Sears. "Contains vital ideas that clarify the functions 
"I know of no other volume that so well de- of forests and their similarities and differences 
fines oceanography, its purpose, opportunities with other types of land."-Journal of For- 
and requirements."-Science, 9 June 1961 estry, June 1961 

Retail Price: $14.75. AAAS Member's Cash Price: Retail Price: $5.00. AAAS Member's Cash Price: 
$12.50. $4.50. 

#61. Biological and Chemical Control of Plant and 
#66. Germ Plasm Resources. Animal Pests. 

1961. 394 pages. 59 illustrations. 1960. 286 pages. 11 illustrations. 
Edited by: Ralph E. Hodgson. Edited by: L. P. Reitz. 
"This book will be of interest to nonplant and "The editor and individual authors should be 
animal breeders, for the rather general treat- commended on the preparation of this book." 
ment of various topics . . . allows for rapid -Journal of Economic Entomology, De- 
perusal."-Bulletin of the Entomological So- cember 1960 
ciety of America, September 1961 Retail Price: $5.75. AAAS Member's Cash Price: 

Retail Price: $9.75. AAAS Member's Cash Price: $5.00. 
$8.50. 

#55. Photoperiodism and Related Phenomena in Plants 
and Animals. 

#65. Aging . .. Some Social and Biological Aspects. 1959, 2nd printing 1961. 922 pages. 256 illus- 
1960. 436 pages. 65 illustrations. trations. 
Edited by: Nathan W. Shock. Edited by: Robert B. Withrow. 
"The 26 contributors include many of the most ". . . contains very many excellent papers. 
respected names in American gerontology, and There are few biologists who will not peruse 
the chapters cover a wealth of material."- it with pleasure and profit."-Science Progress, 
Journal of Gerontology July 1960 

Retail Price: $8.50. AAAS Member's Cash Price: Retail Price: $14.75. AAAS Member's Cash 
$7.50. Price: $12.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Hyde House, West Central St., London, W.C.1 

Clip out this Form. Fill in and Mail Today 

American Association for the Advancement of Science 
Circle Volumes 1515 Massachusetts Avenue, NW 
You Wish To Washington 5, D.C. 
Order . . . Please send the symposium volumes circled on this form, to: 
69 68 67 . 69 68 67 ~N am e: ............... ........................................ ..... ............. 
66 65 64 

Address: ................................ 1 63 62 61 
City: .................................... Zone: ......... State: ................ 

55 
| Please check: 

$........ ...( ) I am a member of AAAS, and enclose payment for the volumes indicated at member 
Payment prices. ( ) $......... enclosed. 
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me. 

( ) Please send Membership Application Form. 
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introduces 

Complete Blood Gas Analysis in Four Minutes 
The F & M Model 450 Blood Gas Analyzer permits the 

direct analysis of gases in blood ... simply... rapidly... 
and precisely. A complete analysis can be obtained in an 

average time of four minutes per sample. 
Blood gas analysis using the Model 450 employs 

three basic steps, measurement, reaction and analysis, each 
of which is independent and automatic. This procedure per- 
mits different samples to be in separate stages of analysis 
at the same time. 

MEASUREMENT The blood is automatically measured 
and mixed with the releasing agents to assure reproduci- 
bility and to minimize the possibility of human error. Only 
0.3 ml of blood sample is required for duplicate analysis. 

REACTION After the blood and releasing agents are 

mixed in a reaction vial, the agitation time for the release 
of the gases can be chosen to suit the particular analysis 
requirement. While this is being done other samples can be 

measured into reaction vials. 

ANALYSIS When the gases have been suitably re- 

leased, they are automatically introduced into the analytical 
system. Nitrogen, oxygen, and carbon dioxide are sepa- 
rated by gas chromatography and the gases are repre- 
sented as peaks on a strip chart recorder. The concentration 

of the gases can be read directly from the chart. No inte- 

gration is necessary. 
For additional information on the Model 450 Blood 

Gas Analyzer write or phone Medical Application Dept., 
F & M Scientific Corp., Avondale, Pa. 215 COlony 8-2281. 

F&M SCIENTIFIC CORPORATION 
Starr Road and Route 41, Avondale, Pennsylvania 
SALES OFFICES: NEW YORK * CLEVELAND * CHICAGO * HOUSTON * LOS ANGELES * AMSTERDAM 
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What a vast difference between the crude armament of the 18th 
century and the more complicated electronic control and recording 
systems in today's weaponry! 

The photo inset of 18 compact 
Westronics single pen 5" wide chart 
recorders utilized in a test installa- 
tion for the U. S. Army's Pershing 
Missile requires less space than the 
sword rack in the background of 
this 18th century swordsmith's shop 
. about six feet! 

But, what is more important, 
along with Westronics compactness 
you get . . . 

* One hundred switchable spans. 
* Eight different chart speeds. 
* Two event margin marker pens. 
* Two retransmitting slidewires. 
* Pen lifters-plus a host of other 

features. 
With Westronics you get the 

maximum in both performance and 
versatility . . . more per square 
foot of panel space than any other 
recorder! 

Get the full story on Westronics Recorders . . . free catalog on request. 
Westronics, Inc. has 30 sales-service representatives throughout the United 
States, Canada and Europe. 

Ab vwestronics, inc. 

* 3605 McCART STREET * FORT WORTH, TEXAS 
62-A 1 
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Whiter 
radiation detector electronics system you emphiji 

insist on 

O4Jt7 
SCINTILLATION CRYSTAL 

radiation 
detectors 

SCIENCE, VOL. 137 376 



IMAGINE IF... 

. 

10 AUGUST 1962 

SIR RONALD ROSS (1857-1932), discoverer of the material parasite in mosquitos with 
the microscope shown... imagine if SIR RONALD ROSS had been equipped with this 
new ELGEET-OLYMPUS Medical and Research Microscope, the HM-4S. This new modu- 
lar-styled microscope is available in numerous combinations of oculars, objectives and 
accessories, fully described in the Booklet HM561, available on request. The Model 
HM-4S with quadruple nosepiece including 4X, 10X, 40X and 100X (oil immersion) 
objectives and the accessory mechanical stage (illustrated)...$218.45; without 
accessory mechanical stage ... $193.45 with case. EL_GE E.T 

ELGEET OPTICAL CO. SCIENTIFIC INSTRUMENT DIV., 838 Smith St., Rochester 6, N.Y. 
379 



WITH 3 N..EW TO THE TORSION BALANICE LINE 

COMPACT, RAPID CHROMATOGRAPHIC 
DESALTER USES NO MERCURY 
This low cost, Torbal B.T.L. Chromat- 

ographic Desalter reduces saltconcen- 
trations rapidly for chromatography. 
The unit consists of a built-in trans- 

former, half wave rectifier, potentiom- 
eter and a virtually unbreakable cell 

which permits the solution to be ob- 

served at all times. No mercury is 

used and there is no temperature rise 

of the solution during desalting. For 

details write for Bulletin CD. 

* 1 ...... ........... 

SEMI MICRO ZONE MELTING APPARATUS 
HANDLES FROM 0.15 TO 10 GRAMS 
Designed from the original National 

Chemical Laboratory (England) model, 
this Torbal B.T.L. instrument is used 

to refine small amounts of organic 

compounds to a very high degree of 

purity or for the concentration of small 

amounts of impurities in samples for 

analysis. The molten zone is always 
visible, and its length can be adjusted 

by means of a potentiometer. For de- 

tails write for Bulletin 2M. 

I .. ......... ............I.. .. . 

ALL METAL ANAEROBIC JAR USES 
ROOM TEMPERATURE CATALYST 
The Torbal B.T.L. corrosion resistant 

construction of this modified Mcintosh 

and Fildes Pattern provides a simple 

but effective apparatus for producing 

anaerobic conditions with a patented 

room temperature catalyst. Growth of 

anaerobes is safer, easier and quicker 

with this low costTorbal B.T.L. instru- 

ment. For details write for Bulletin AJ. 

U 

The Torsion Balance Company 
MAIN OFFICE AND FACTORY: CLIFTON, NEW JERSEY * SALES OFFICES: CHICAGO, ILLINOIS AND SAN MATEO, CALIFORNIA 
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MS7 MASS SPECTROMETER 
high sensitivity 
better than one part per billion for many elements 

rapid analysis 

less than one hour to detect one part per billion; -. : 
15 minutes for one part per million 

uniform sensitivity '_ 

ionization rate is essentially the same for 
all the elements 

simple data presentation 
photoplates record all elements simultaneously 

high resolution The AEI MS7 Mass Spectrometer is marketed by us in the 
U.S.A. For details, call any local Picker office or write 

double focusing separates background from Picker X-Ray Corporation, White Plains, New York. 
Inquiries from areas outside the U.S.A. should be di- 

trace element lines rected to Associated Electrical Industries Export Ltd., 
Manchester, England, for prompt handling. 

ease of operation. 
does not require a highly trained technician 
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UNEXCELLED OPTICS, MECHANICAL RUGGEDNESS 

AND A VERSATILITY AS FLEXIBLE AS YOUR NEEDS 
These things will impress you about the Nikon S: 
First, as you look at it, its physical appearance; its rugged, 
substantial construction; its rigidity; and its obvious ability to 
stand up to constant use and handling. 
Second, as you try the controls, the. smooth responsive 'feel'; 
the positive action; the complete absence of vibration or 
chatter - not the slightest trac& of 'play' or 'back-lash'. 
And third, as you look through the eyepiece, the clear delinea- 
tion of field; the brightness and definition of image; the visual 
ease; and the almost incredible resolution characteristic of 
Nikon optical quality. 
The Nikon S Microscope is a basic, practical instrument 
whose capabilities are as varied as your changing needs. A 
veritable 'workhorse' for routine applications, you can rely 
on the same Nikon S to qualify as a 'specialist' whenever 
special needs arise. The Nikon S handles dark-field as well 
as bright-field microscopy - phase-contrast, polarizing, inci- 
dent light, and transmitted light interference microscopy. And 
with the Nikon Microflex, the S is equipped for high quality 
photomicrographs using famous Nikon 35mm cameras. 

Note that the various component parts of the Nikon S micro- 
scope are freely interchangeable to suit virtually any prefer- 
ence or need. There are plain, circular floating and rec- 
tangular mechanical stages; 45? eyepiece tubes: monocular, 
binocular and trinocular; fixed substage lamp and external 
adjustable illuminator; and a variety of measuring accessories. 

The rectangular mechanical stage provides cross-wise slide 
movement, and is equipped with calibrated coaxial controls. 
One of its unique features is that it can be rotated 180? for 
either right-hand or left-hand operation. 
The standard Abbe (n.a. 1.25) condenser, supplied with the 
Nikon S, is equipped with a variable aperture diaphragm 
which can be easily centered for normal work, or decentered 
for oblique illumination. This consenser is also readily inter- 
changeable for dark-field and other special types. 
Available optics include Huygenian and compensating eye- 
pieces, and a full range of dry and oil-immersion objectives, 
including a 'no-cover-glass-corrected' 40x (n.a. 0.65). 
Write for complete details to Dept. S-8 

NIKON INCORPORATED * Instrument Division * 111 Fifth Avenue, New York 3, N. Y. * Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 
optical inspection instruments, scientific and industrial microscopes, surveying instruments, cameras, telescopes, binoculars and other precision optical equipment. 
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FREEZE DRYING Choose the 
freeze-dryer precisely right for youre applications from the VirTis coprehen- siv e line of freeze-drying instrumentation Equipment ranges fro inexpensive dry 
ice refrigerated units t o fully automatic freeze-dryers. 

THE NEW CENTRIFUGAL BIO-DRYER is a remarkably conven- lent instrument Y en- 

ient instru 
ofent for freeze-drying small volues of heat sensitive biologicals. No 1dry ice or mech anical rerigeration is re- 

qu iret gisd. t h 
Water vapor is efficiently trapped by a 

-re-usable desiccant. The centrifuge is then 
turned off and freeze-drying proceeds under th e infl uence of the v acuu-- and heat in put from th e room . 

For example, living cells, such as bac- teria, pollen and other r elatively simple life forms usually exhibit a higher sur- v ival rate following fr eeze-dr yin g after the samp le h as b een f rozen b y evaporativ e 
freezing. NEW VirTis M cLEOD GAUGE Th e tw o major probl e ms en countered I wit i t he traditional tilting M cL eod Gauge a -d iffi culty in cleaning and splashing of s 

THlE CI 

'"3e- wn 7te3-iin onton 9n 

mercury with sudden vacuum release- are eliminated in the new VirTis McLeod Gauge. Splashing of mercury--which can damage a McLeod gauge when vacuum is suddenly released-is prevented b 
Pyrex Brand glass ball check valve incor- porated in the polypropylene vacuu?m connection. 

To clean the gauge, simply remove the Teflon plug with "O" ring seal at the usu- ally closed end of the capillary tube. Smali slugs of mercury that are occasionally trapped in the capillary tube are easily dislodged. In addition, this access port perm its greater convenience in filling the gauge. 
Th e VirTis McL eod Gauge Plexiglas 

tho)usin g co mbin es complete circumferen- tial protection. w ith direct operation of the gauge. 

This invaluabl e information for research investigations or quality control can now be obtained at a fraction of the cost of traditional recording equipment. 
The VirTis Sample Temperature Re- corder provides a continuous, permanent written record of the product ternperature 
during the entire freeze-drying process. To use this recorder, simply freeze the 
temperature thermistor probe (which measures only 1' long x .8.' in diameter 

with 3- ' ,,. _.", 
. iaee 

with 3' Teflon coated wire and phono 
plug) in a representative sample. Sample temperature may be recorded for either bulk or manifold freeze-drying proce- dures. 

SAMPLE TEMPERATURE CONT ROLLE R-Precise bu lk freeze- drying studies req uire samples to b e d ried 
at or b elow their eutectic te mperatures during re moval Of m ost of th e water con- tent of the material and control over the f inal dried produ ct temperature. The VirTis Sample Temperature Controller 

perforzms this function automaticall.y Sample temperature is continuously indi- cated and controlled b etwenn C and 
? 30C - 

th-te co mplete r an ge of i nteres t i n fr eez e-dr yi ng procedures.t 

SAMPLE TEMPERATURE RE- CORDER- Th e quality of a freeze- dried product is directly reIated to th e 
tem perature at which th e material is dried. Too high a te mperature r esults in p artial or total destruction of heat sensitive bio- 
logicals. Too l ow a drying teperature, ualtho ugh not har mful to the product, re- 5ults in excessively long drying times. 

qP ANY, INC. 

GARDINER, N, Y. A Lpne 6-20041 
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"Pote-Bum 
ULTRA- MIRTOE 

ALSO CUTS COSTS! 

The "Porter-Blum" is the inexpensive precision 
instrument for electron- and light-microscope 
preparations. This ultra-microtome, known as 
"the standard in its field," will cut serial sections, 
or alternate thin and thick sections, of the highest 
uniformity and at the lowest possible cost. Its 
purchase price is below what you would expect to 
pay for an; instrument of this quality, and its re- 
nowned trouble-free operation keeps maintenance 
costs to a minimum even under constant use. 

384 

The "Porter-Blum" will section a wide range of 
difficult materials such as bone, teeth, soft met- 
als, plastics, fibers, hard rubber, etc., as well as 
all types of soft biological tissues. Fingertip 
control permits "dialing" required thicknesses 
from 1/2 to 1/40 micron. The unique "by-pass" 
feature enables the operator to cut sections thick. 
er than 1/2 micron when desired. Before you pur- 
chase any ultra-microtome, investigate the quality 
and economy available with the "Porter-Blum." 

Please ask for Bulletin SC-8-MT 

See the NEW MT-2 at the Fifth International Congress of Electron Microscopy, Sheraton Hotel, Philadelphia, Aug. 29-Sep. 4 

Itn Sor a ll, IiCe. 
Norwalk, Connecticut 
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We are justly pleased with this excellent 
new analyzer's performance and are 
almost as pleased with our reputation for 

delivering at the scheduled time. We are 
well aware that this happens only when 
there is a smooth transition from paper 
design to tested prototype and through 
final production. And that instruments 
which do not develop smoothly but which 
are "fought" through those stages not 
infrequently are troublesome or inade. 

quate in the field. "On-time" delivery 
means more than freedom from frustrat. 

ing delays in research programs. 

; 1 

3833 West Beltline Hy. 
Madison 1 3, Wisconsin 

*$22,500 complete with typewriter, perforator, reader 
and scope; FOB Madison, Wisconsin. 
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Dependability Report... 
100,000 fraction changes and still working per fectly 

THE jiac BY LKB 
Pictured above is one of the first RadiRac 
automatic fraction collectors built by LKB. It 
was delivered in 1957 to Professor Gunnar 
Sjbstrom at the Institute for Agriculture, 
Dairy Products and Horticulture, Alnarp, 
Sweden. Since then it has been operating 
almost without interruption night and day 
for more than 1,000 days, performing more 
than 100,000 fraction changes without any 
trouble whatsoever. 

Unusual? Not to users of LKB RadiRacs in 
laboratories throughout the world. They rely 
on the meticulous engineering of LKB instru- 
ments for dependable performance year after 
year. The flexible RadiRac has all that is 
needed in a complete system for fraction col- 
lecting: assemblies for timed flow, volumetric 
siphoning or drop count fractionation, 

sectional tube racks for LKB patented square- 
wave filling, distributor funnel for prepara. 
tive work. Compatible LKB equipment 
includes: MiniFlow Micropump, Uvicord 
UV Absorptiometer and Conductolyzer for 
gradient recording. 

The RadiRac performs dependably in 
all atmospheres, even in coldrooms. Com- 
plete details are available in Literature File 
3400S8. Prices from $532.00. 

386I E LKB Instruments Inc., 4840 Rugby Ave., Washington 14, D. C. 

^^^ f y I~nternational Headquarters: LKB-Produkter AB, P.O.B. 72220, Stockholm 12, Sweden 
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WOODEN SOLID PUZZLES I .. .. See the Stars, Moon, Planets Close Up! 

> 12 different puzzles that will stimulate 
ASSEMBLED' 

- 3" ASTRONOMICAL REFLECTING TELESCOPE 
your ability to think and reason. Here ND 
is a fascinating assortment of wood puz- 60 to 180 Power. An unusual Buyl Famous Mt. Palomar Type 
zles that will provide hours of pleasure. RA TO U 

"Jf N Twelve & different puzzles, animals and -?H i1 , READYTOUSE! You'll see the Rings of Saturn, the fascinating planet Mars, huge 
geometrac forms to take apart and re- ^* ^ craters on the Moon, Star Clusters, Moons of Jupiter in detail. 
assemble, give a chance for all the fam-I Galaxies! Equatorial mount with lock on both axes. Aluminized and 
ily, young or old, to test skill, patience, over-coated 3" diameter high-speed f/10 mirror. Telescope comes 
\ f and, best of all, to stimulate ability to ,fi^ fl r ^ Hii111"' equipped with a 60X eyepiece and a mounted Barlow Lens, giving 
think and reason while having lots of you 60 to 180 power. An Optical Finder Telescope, always so 

f?* , M 
~un ~O~rder youros~~~~~~~~ now.L~ J||essential, is also included. Sturdy, hardwood, portable tripod- 

Stock No. 70,205-W - ------- $3.00 Postpaid FREE with Scope:-Valuable STAR CHART plus 272 page 
________________________________ "HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR 

Photographers! This is an actual photograph TELESCOPE" BOOK. 
KWHIRLING WONDERS Af\ieof the moon taken through our Astronomical 

~WHIRLING WONDERS Telescope by a 17-year-old student. Stock No. 85,050-W --- ------- $29.95 Postpaid 

Wonderful World of 

Whirling WheelsU T IOFFSPRING OF SCIENCE...REALLY BEAUTIFUL! LOW COST 
~~~Whi.~~rling Wheels 

^CIRCULAR DIFFRACTION-GRAM-OUNCE SCALE 
Here's a new adventure in optical .. ... .. GRATING JEWELRY Calibrated in ounces from 0 to 16 
Impressions-created by the magi- -and in grams from 0 to 450 this 
cal effect of these fascinating, I" diameter inexpensive gram-ounce scale is 
rotating discs. In addition to weird shapes and fantastic ;1 d i r surprisingly accurate, particularly 
"after images" this kit demonstrates "stop motion" II Shimmering rainbows of gemlike color valuable in lab and production line 
stroboscopic principles-"off center" focus and even in jewelry of exquisite beauty-made? use. Made of polished stainless 
hypnotism. Kit includes 13 discs, approx. 5" in dia. - - . ', with CIRCULAR DIFFRACTION- steel and aluminum. Weighing pan 
battery holder, rheostat, small motor mounted on bracket, - GRATING REPLICA. Just as a 3" x 2'/4'-stands 5%" high. 
bulb, socket, plug and complete booklet of instructions prism breaks up light into its full Stock No. 90,053-W - ..$6.65 Postpaid 
and experimental ise.3 range of Individual colors, so does 
Stock No. 70,414-W -------------------- $9.95 Postpaid the diffraction grating. Promises to 

become a rage In current fashion. NEW BINOCULAR-TO-CAMERA HOLDER 
^*Stock No. 30,349-W Earrings -------------$2.20 Pstpd. Will Fit Any Camera 

MINIATURE WATER PUMP Stock No. 30,350-W Cuff Links - $2.20 Pstpd. For Exciting Telephoto Pie- 
Wonderful for experiments, miniature water- Stock No. 30,372-W Pendant ----- --- $2.20 Pstpd. tures. Bring 'distant objects falls, fountains, HO gage railroad backdrops, 
fa. ll 

, 
2% 

founans,H ga 
ecrailroad 

b acdro Stock No. 30,390-W Tie-Clasp ----- -- $1.65 Pstpd. 7 times nearer with a 35mm 
{ etc. 'liny 12Y' x I. -4 electric motor and 0^1 -. n?i r^n c. / nfncfi ^ ^ H i lI camera, 7x50 binocular and 

pumip ideal for hobbyists, labs, schools. Pumps Stock No. 40,519-W Bracelet (six /4" Gratings), ra N 
7x5 binocular 

andTO I St~~~~~~~~~~~~~~our NoE3,30W BNCuffLinkR........ continuous flow of water at rate of one pint $7.70 Pstpd. CAMEA HOLDE. Ideal iCAMERA HOLDER. Ideal 
p er es r soinsite at at.2' head. With 2 D Batteries for long-range shots of wild 

in series will pilllp to 24" high. Runs 48 brs. on battery. - 7 life, ships, people, vistas. 
Works in either direction. Self-primin. Intriguing Low-Cost Moon Model Camera and binoculars attach 

Stock N~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~o.del5W -----------22 Polntpaidguaily. Camer any binoculars orac Stock No. 50,345-W - _ - - -$2.25 Postpaid T ^ Exciting outer space display and conver-c 
-.. 

easioly.U any cular orl 

tions- J ^ P,eaks,. craters ocea of Stormes crinklye and bright chrome finish. 10" long. Full THERMOMETER TIE BAR AND CUFF LINKS 5f 5i* etc.-al in relief. Scaled to size. Accu - directions for taking telephotos includod. THERMOMETERTIE BAR ANDCUFF LINKSrate distance relationships. Proper light- Stock No. 70,223-W -----------$11.50 Postpaid 
REGISTER AS HOT CONVERSATION PIECE Ing shows moon phase; "black light" pro- _______________ __ _ _ _ _ _ _ _ _ 

duces startling effects. Tough, washable 
ii Jj |B||ljllii" lir Its 'ggedly precise new style item plastic. Three colors. Far side blank-can be used for NOW . . . EXCITING NEW COLOR EXPERIMENTS 

* ^ ^ in matched set of cuff links and tie space data. Excellent gift item. 12" dia., wt. 34 lb. for Amateurs 
- ,^^^^ ^ b ar-featuring non-breakable, ac- Stock No. 70,515-W ------------ -$12.50 Postpaidaks ArarN DarAi a kTirg 

-i n curately calibrated thermometers. AMAZING DIFFRACTION GRATING 
Sensitive to a tolerance of 1 degree SAMPLE KIT! 

- alaboihogh sonme wearers have noted 
violeT flcslunn when worn in SPELLBINDING EXPERIMENTS with Miracle of light diffractiont 
close proxiity to certain blondes SILICON SOLAR CELL AND SUN BATTERY!S Wonder material of the 20th 
and redheads of the warmer sex"). 5 , centurY, Now you can develop 

Easy to read. Indicla range front 20 (degrees) to (plus) Experience endless fascination in con- spectacular color-coordinated 
120 (degrees) Fahrenheit on circaular dial. Silver plated, verting sunlight into electricity to power -^. | -"^ i schemes . . . produce iridescent 
gift boxed-Tie Bar atd Cssff Links also available ' i small motors, amplifiers, etc. (See Julyce sdecorative effects inside and 
separately. '61 Popular Scienco artcle-The Boatrs. outside the home . . . convert 

Stock No. 1700-W Tie Clasp - $3.25 Ppd. tax inci. That Runs on Sunlight" for latest tech- old, unwanted costume jewelry-earrings, cufflinks, pins, 
Stock No. 1701-W Cuff Links --- $6.55 Ppd. tax intl. niques). Plastic case l)/" x 35" x pendants and bracelets-into excitingly different, ever- 
Stock No. 1702-W Set of Clasp & Links, 3/16". Produces .3 to .45 volts-10-16 glowing pieces of adornment. Yes, now you can bounce 

$8.75 Ppd. tax intl. milliamps. 24-page Handbook gives full light off reflecting Diffraction Grating Replica in all 
data______, on 12 pat experiments."the scintillating brilliance of rainbow colors. Kit con- 

______ ______ _____ ______ ______ _____ ______ _____ ____ dta on 2 pat experi ents.tains S5/2" x 51/2 pieces of transmission (see-through) ~~ ^':" '":aetgnoreab,a* Stock No. 60,216-W -$---------$2.25 Postpaid ad reflecting type grating, mounted circular grating, un- 
War Surplus American-Made 7x50 Binoculars Selenium Photocell. Lower power, lower price than Silicon mounted transmission and reflecting type gratings, round 

Cell, 
I I M it ipieces of mounting glass, double-faced mounting tape, 

Big savings? Brand new! Crystal p x" m tStock No 30-411-W - $1.50 Postpiad Stereo viewe; Edmund Diff. Grating Idea Book. 

at 1,000 yds. is 376 ft. Carrying Paeldper h x". 
case included. American 7 x 50's Stock No. 9230-W - --------- $2.00 Postpaid Eyepiece ZOOMS Powers From 
normally cost $14.50. Our war 0ur-t 
plus price saves you real money. ca- tovel0o 
Stocik No. 1544-W --Only $74.80 postpd. (Tax included) Remove Your Retaining Rings-Disassemble Greatest microscope accessory yetI Priced amazingly low. 

StokE 
N. 144- -Oly 74.0 pstp. (ax included)Lenses, Cameras, etc. Combines all eyepiece powers from IOX to 20X in one as- 

6 x 30 Binocular-similar to above, a terrific bargain, sembly. Twist of dial . . . without more focusing . . . 
Stock No. 963-W -- -_$33.00 Pstpd. (Tax included) ADJUSTABLE without extra eyepiece changing . . . and you command 

^ ^ ^ ^ ^ ^ ^ ^'SPANNER WRENCH powers up to 200OX. Professional all-metal quality con- 

American Made-Terrific Buy! available at a fraction of Gov- ring insures tight, mar-free attachment. Stops eyepiece ernmient cost. A top grade, changing. Coated elements, 2?" Ig., 11/" max. dia., 5 
STEREO MCROSCOE '-versBatEile tool that every in oZ. wt. STEREO MICROSCOPE strument and camera repair 

Years In development. Precision Amer- man or just plain tinkerer Stock No. 60,270-W ------- ---- $25.00 Pstpd. 
ieasin made. Used for checking, in- should own. Adjustable for s" to 12" diameter retainingk ,p 
upecting, small asembly work. Up rings. Complete with six different pairs of points to fitlMl f I *X4 l^lnxT L *M Sl lI *a m 

- to 3"working distance lear sharP all types of slots and holes 3', 6", and 12" main 
bars,.__ _ _ _ _ _ _ _ _ _ 

r et worimge Wdi e. 3 d m sal x All steel and nicely plated. The finest tool we have ever 1-s 
field. 2 sets of objectives onrotating come across for this type of retaining ring work AND a 
turret. 23X and 40X. 10 Days FreeJ real bargain at our low price. Over 1000 BargainsI . . 

^tef^AA^ ~Trial.Stock No. 70.355-W --------- $12.50 Postpaid cEse N 1TF 00. 
Stock No. 851056-W - S e $09.50 ? esdormentIouInO Co. 

f.o.b. Barrington, N.J.NEW LOW PRC FAS IG POINTER Basigton, Nw Jersey10 
DIRECT MEASURING ATTACHMENT-with regular NEW LW RIC FLASHLI POINTER I Br e NwJre 
comparator reticle for on-the-spot checks of linear dimen- . . Point It Out With Arrowl l 

inches.Ideal for pointing out interesting Caaog -W ' 
Stni ock No. 40,4865.-W - t -N o-+--faue$10.00 Postpaid features on moviec tansd slide pserojec-hMi tion screens. Excellent lecture tool. 
DIRECT MEASURING ATTACHMENT-with sand For teacher use on maps, etc. rlashyiou- ntAddirsa.i- 
measuring reticle for sard an d soil analysis . or ligbt focuses an arrow where you Address . . ........... ...... 
counting or measuring other particles of matter. 

o 
point It. aouiy wa Zone .ougState, 

mStock No. 40,487-W frys 
nPostpaid Stock No. 60i117-W -. --------- $5.95 Postpaid 

Stock No. 40,487.W - ........-$I0.OD PostpaId~ting112- Stock No. 70,563-W-$5.95 Postpaid LZn . tt . 
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A new, small, laboratory source 

of X-Ray Radiation at 108 rad/sec 
-. ., ' ... . ... .. ..... 

. 

!..i... I. I- I 

The FEXITRON MODEL 730 is a complete flash x-ray system including a 30 kv dc supply 
(1), a modified Marx surge pulser (2), a cold cathode field emission x-ray tube (3), which 
is housed inside the grounded metallic pulser can, and a trigger amplifier/delay gen- 
erator (4), which will fire the pulser after pre-set delays from 1 to 1000 usec; the pulsers 
2, 5 and 6 operate respectively at 300, 150 and 100 kv and are available in optional, fixed 
pulse lengths of 30, 70 and 100 nanoseconds; all operate off of the common dc supply. 

Extend your radiation effects studies to higher dose rates (108 rad/sec), to 
shorter pulse lengths (30 to 100 nanoseconds), to a range of voltages (100-300 
kv); separate ionization effects from atomic displacements by use of a single 
radiation component (x-rays); gain research efficiency and economic advan- 
tage offered by a small radiation source that can be conveniently operated in 
your laboratory with minimum maintenance. 

FEXITRON 730 offers other advantages: 

Repetition rates to lO10sec by use of multiple sources fired in time 

sequence; 

Uniform irradiation of samples by use of multiple sources on several 
sides of the sample; 

Dose rates above 108 rad/sec by use of multiple sources fired simul- 

taneously (also inquire about our higher voltage machines, e. g. 
Model 201 with 109 rad/sec at 600 kv); 

Square voltage wave helps separate "rate" effects from "relaxation" 
effects; also minimizes x-ray spectral width and maximizes dose; 

One or more each of the several pulser models may be simultaneously 
charged from a common dc supply, then fired in time sequence to 
observe radiation effects as a function of the various available pulse 
lengths, applied voltage (x-ray wavelength), dose rates and rep- 
etition rates; 

Small tube head permits remote location, also multiple source ir- 
radiation of small objects; 

Price-single channel 300 kv; 730-1-233 $8,887.00 
-single channel 100 kv; 730-1-232 $5,242.00 

c o 0 
UD 0) 
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At 108 rad/sec, the dielectric impedance 
of a small mica capacitor was reduced to 
500,000 ohms; radiation induced currents 
of 1 milliampere were observed at large 
signal/noise. 

Pulser Specifications 

Model No. 

Pulse length (/usec) 

Voltage (kv) 

Source size (mm) 

Dose rate (rad/sec) 
at tube surface 

Energy Stored 
(joules) 

Charging Voltage 
(kv) 

Physical Dimensions 

O.D. (inches) 

Length (inches) 

Weight (Ibs) 

Tube Model 

231t 232 236 235 233 

0.03 0.07 1.10 . 10 .0 

75-105 75-105 75-105 100-150 150-300 

1t 2.5 3.8 3.5 6.0- 

Sxldt 5x10O 

4 10 

30 30 

5x107 10s 

14 20 

2x108 

55 

30 

8Y 8 Y, ' 8 a X4 9 

12 12 12 16 36 

40 40 40 60 150 

524 525 526 529 515 

I 
FOR ADDITIONAL INFORMATION: Write or call Field Emission Corporation, Dept. S-3, 
McMinnville, Oregon * Telephone: 472-5101, or our field office: Riviera Central Bldg., 
Dept. S-3, 205 Avenue "I", Redondo Beach, California * Telephone: 375-5510 
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More speed, flexibility and reading ease 
than any other integrating recorder 

Accurate, quantitative analysis of any variable that depends on the 
precise measurement and integration of the curve may be obtained with 
the TI Integrating Recorder. The integrator channel is installed as a 
second channel in a standard wide-grid, single-channel servo/riter 
recorder. It consists of a special potentiometer-amplifier-servo arrange- 
ment and activates an overlapping "area trace" automatically and simul- 
taneously with the signal trace. 

Different maximum count rates from 300 to 100,000 are readily 
obtained through an adjustable gear system. The counting rate 
linearity is ? 0.5% of full scale up to 40,000 counts per minute. 

Note that the integrating signal utilizes the full chart scale to provide 
faster, easier reading. Traverse of the full scale represents 1,000 counts. 
If the integral exceeds 1,000 counts, the integral "folds" and completes 
its excursion in the opposite direction. You may reset the pen to either 
margin between each peak or at the start of each integration for easier 
interpretation. The integrating circuit may be set to any assumed zero 
point in the span of the recorder signal. 
The Integrator Recorder is offered with either portable or flush-mounting 
servo/riter recorders. Or, the Integrator Unit may be factory installed in 
your existing wide or dual chart servo/riter recorder. In fact, many 
flexible arrangements are possible . . . let TI's recorder engineers work 
with you on specific applications. 

*A Trademark of Texas Instruments 

Write for complete information .. 

APPARATUS DIVISION 

PLANTS IN HOUSTON 

AND DALLAS. TEXAS 

TEXAS INSTRUMENTS 
INCORPORATED 
3609 BUFFALO SPEEDWAY 
P. 0. BOX 66027 HOUSTON 6, TEXAS 
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; sales and service 
sentation in over 
undred countries 

RADIOISOTOPES and RELATED 
FOR MEDICINE, RESEARCH, 

EQUIPMENT 
INDUSTRY 

CANCER THERAPY UNITS and SOURCES 

COBALT 60 IRRADIATION EQUIPMENT 
and SOURCES for iresearich and production pr'ocessing 

RADIOGRAPHY SOURCES for quality control 
0 

NEUTRON SOURCES, PURE RADIOISOTOPES 
CONSULTING SER VICES 

j - - S S - 0 -. * *e 

"ELDORADO" and "TIIERA TRON" 

Cancer Therapy Equipments 

"GAMMACELL" Cobalt 60 Irradiators 

"WELDCAP" Cobalt 60 Kilocurie sources 

At your request, we will be glad to forward courtesy 
copies of the following literature... 

GENERAL CATALOGUE * RADIOISOTOPE HANDBOOK 
IRIDIUM 192 RADIOGRAPHY HANDBOOK 

DECAY TABLES HANDBOOK * NEUTRON SOURCE HANDBOOK 

(^1^W ATOMIC ENERGY OF CANADA LIMITED / 
\ > ^^ Commercial Products Division * P.O. Box 93 * Ottawa * Canada / 

.\~zi.,, . ~ ~ SIE6, VOL. . 6t-3 
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Mouse encephalomyelitis virus crystals. 

You can achieve images like this routinely 
The new Carl Zeiss Electron Microscope EM-9 can 
easily be operated by the scientist or the technician. 
Everything has been done to safeguard against op- 
erational errors. The entire control system is set up 
so that every essential control for manipulating tho 
instrument is right at hand. Two operators can sit 
comfortably and observe the image on the lumines- 
cent screen through any one of three windows. Tho 
screen image can also be viewed through a g. 
microscope having a magnification of lOx. 
In routine operations resolution is better than 1 
20A, and under optimum conditions-10 to . 
12A. 
The image-forming system uses three electro- 
magnetic-type electron lenses: the objective, 
intermediate lens and projector. The objec- 
tive is equipped with an electrostatic cor- 
rection system known as the "Stigmator." 
Distortion-free electron micrographs can be 
mode in four fixed steps. 1500x, 5000x, 

16,000x and 35,000x. Continuous magnification from 
0 to 35,000x is also possible. 
A novel principle for adjusting image brightness sim- 
plifies the electronics in the EM-9 considerably. The 
telo-focus cathode delivers a constant beam current 
of 40,tA at a constant beam voltage of 60kV. The 
boom is oscillated across a central aperture at high 
frequency. Varying the amplitude of frequency varies 

the length of time the beam remains over the 
aperture and hence the total energy of the 
beam. 

IN With the EM-9 it is possible to take stereo 
electron micrographs by tilting the specimen. 
Electron diffraction images can be obtained 
by using the Boersch beam configuration. 
An automatic exposure timer and an auto- 
matic vacuum system are now available for 
the first time as accessories. Write us for 
further details. Complete service facilities 
available. 

The Symbol of World Famous Optics 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y. 
VISIT OUR EXHIBIT AT THE INTERNATIONAL CONGRESS FOR ELECTRON MICROSCOPY, PHILADELPHIA, AUGUST 29-SEPTEMBER 5 



High temperature in a 

for the lab 

Just wrap it and plug it in... 

This reliable, cord-type heating unit was developed specifically 
for laboratory work. Easy-to-use Cal-Cord is as flexible as an 
appliance cord. Delivers uniform temperatures up to fabric limits 
of 400?C for glass fabric, or 600?C for quartz fabric. Paralleled 
ribbon-type heating elements terminate at one end into a single 
twistlock connection for joining to supply cord. No troublesome, 
unsafe loose terminals on the ends. Cal-Cord comes complete with 
power supply cord and plug. Eight new sizes now available. 

Cal-Cord Specifications 

Cal-Cord Temperature Control 
Thermolyne Stepless Type 800 
temperature controller is ideally 
suited for use with any Cal-Cord. 
Specifications: 1500W, 115V; maxi- 
mum amps, 13. Price $15.75. 

For additional information, please write to . . 

Glas-Col Apparatus Company Dept SC, 711 Hulman St., Terre Haute, Indiana 

World's largest manufacturer of heating mantles for labora- 
tory, pilot plant, and chemical process heating applications 

*U.S. Patent: 2,989,613 
SCIENCE, VOL. 137 
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Cat. No. Length Wattage Price 
C-C 2 2 ft. 8OW, 115V $ 6.50 

4000C c-c 3 3 ft. 120W, 11 5V 9.00 

Medium C-C 4 4 ft. 160W, 115V 11.00 

Cal-Cord C-C 6 6 ft. 240W, 115V 15.00 
C-C 8 8 ft. 340W, 115V 19.00 

Made of glass C-C 10 10 ft. 400W, 120V 23.00 

fabric material C-C 12 12 ft. 480W, 220V 27.00 
C-C 14 14 ft. 560W, 220V 31.00 
C-C 16 16 ft. 640W, 220V 35.00 

6000C Cat. No. Length Wattage Price 

Super sc-c 2 2 ft. 200W, 11 5V $ 8.00 

Cal-Cord SC-C 3 3 ft. 300W, 11 5V 13.75 
SC-C 4 4 ft. 400W, 11 5V 16.75 

Made of quartz sc-C 6 6 ft. 600W, 230V 19.50 
fabric material SC-C 8 8 ft. 800W, 230V 25.50 

Ns 

hurry with CAL-CORD* 
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REPORT NO. 2 FROM LINDE COMPANY, DIVISION OF UNION CARBIDE CORPORATION 

Achieve maximum recovery of viable tissues, 
cells and microorganisms with liquid nitrogen 

A PRACTICAL TECHNIQUE 
Biologists and clinicians in many areas 
of science can now preserve tissue and 
cell cultures more efficiently and effec- 
tively because of recent advances made 
in cryobiology. 

In fact, new techniques make it possi- 
ble to preserve successfully many tissues 
and cell cultures which were formerly 
thought to be destroyed by the freezing 
process. Many of the inherent areas of 
risk in long-term experiments-such as 
chromosomal change or mutation, con- 
tamination of culture with bacteria or 
viruses or other cell lines, and loss of 
cultures-have been virtually eliminated. 

Basically, best results in freezing and 
storing of viable specimens have been 
obtained by: 
1) Cooling at a precisely controlled rate 
(in the range of 1?C. per minute to 15?C. 
per minute). 
2) Using the proper amount of protective 
additive (usually glycerol or dimethyl 
sulfoxide). 
3) Storing at liquid nitrogen temperature 
(-196?C). 

CHOOSE YOUR EQUIPMENT 
Linde Company has pioneered in the de- 
velopment of liquid nitrogen equipment 
for cryobiological purposes. LINDE pro- 
vides a complete line of LN2 refrigera- 
tors, low-loss liquefied gas containers, 
and precise controlled-rate freezers, as 
well as accessories. This is backed by 
the most experienced technical service 
available today-through LINDE'S own 
cryobiology laboratories and field repre- 
sentatives. 

LINDE liquid nitrogen refrigerators 
come in a wide range of capacities. 
-These include, for major projects, the 
new large-capacity LNR-640-C and so- 
phisticated LNR-360 (see photo). Also, 
there is the new high-accessibility LNR- 
250, the improved medium-capacity 

_J LNR-35, the standard 720-ampule capa- 
city LNR-25 widely used by biologists 
for many years, and the all-new fully 
portable, highly compact LNR-10. 

NEW LNR-360 REFRIGERATOR Equipment includes two specially de- 
veloped liquid nitrogen freezers which 
precisely control the cooling rates of in- 
dividual specimens from 0.5?C./minute 
to 19?C./minute. The standard BF-3 
holds up to 40 1.2 ml. ampules, has a 
total volume capacity of 110 cu. in. The 
new, larger BF-3-2 has a 1600-cu.-in. 
capacity. 

New accessories include special can- 
ister conversion kits for LINDE's LD-25 
and LD-10 liquefied gas containers, low- 
heat-loss plastic-handled canisters, and a 
liquid nitrogen level controller. In addi- 
tion, LINDE provides the most complete 
liquid nitrogen distribution service in the 
country with adequate supply always 
readily available. 

LATEST REPORT... 
.. . from LINDE on advanced techniques 
in cryobiology is a comprehensive re- 
view by Dr. S. W. Moline of LINDE'S 
Tonawanda Research Laboratories. Sub- 
jects under review (with numbered refer- 
ences to a bibliography of 59 reference 
works) cover preparation of cells for stor- 
ing; cooling rates; the use of protective 
additives; storage at low temperatures; 
warming rates; and condition of cell or 
tumor strains after cooling, storage, and 
warming. 

Detailed literature is available on re- 
quest. Also, LINDE'S "Cryobiology Re- 
port No. 1" which deals more generally 
with the all-new method of freezing and 
storing biologicals. For further informa- 
tion, check your area(s) of interest on the 
coupon below and send. 

I CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD 

|Dept. SC-82, Linde Company 
Division of Union Carbide Corporation | 
270 Park Avenue, New York 17, N.Y. 

I Please send the details on the items checked! I 
[ 3 Review: "The Low Temperature Preservation of 
Tissue and Cell Cultures" by Dr. S. W. Moline. | | 
0 Review: "The Preservation of Biological LINDE i 
Materials with Liquid Nitrogen." * 9 T j 
5 0 Cryobiology Report No. 1: "New. Practical OMDPANY I 

I Approach to Storing Biologicals." 3F | 
| LINDE LNR-360 Refrigerator. "Linde" and "Union Carbide" are registered | 

a LINDE BF-3 Biological Freezer. trade marks of Union Carbide Corporation. I 
- ---------m------ m-- m - - - mm m 

10 AUGUST 1962 

360-liter liquid nitrogen refrigerator de- 
veloped especially for large-capacity 
storage of cell and tissue cultures, and 
microorganisms. 44 in. high, 35 in. out- 
side dia., it has a 6.6 cu. ft. product stor- 
age capacity. 
Features include: 
* Unique semi-automatic tray selector in- 
dexing system for easier placement and re- 
moval of specimens. 
* Large, removable 28.5 in. dia. cover with 
"pie-shaped" opening for complete accessi- 
bility to refrigerator's interior. 
* All-welded, stainless steel construction 
for greater durability. 
* Low liquid nitrogen consumption-fully 
charged refrigerator has a holding time of 
more than 50 days. 
* 6 tray levels containing 37 canisters for 
greater storage capacity. 

393 



I 
,t 

4 J 

New, lower prices 
on over 150 Tracerlab 

radiochemical 

compounds 

'"'C", * 
" 
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TYPICAL COMPARA TIVE PRICES 
L-Methionine-Methyl-C'4 

formerly $3.75/mc ........... 
Acetic Acid-2-C4, sodium salt 

formerly $145/mc ........... 

Glycine-l-C14 
formerly $200/mc ........... 

Formaldehyde-C14 
formerly $200/mc ........... 

Mevalonic Acid-2-C" 
formerly $980/mc ......... 

now $325/mc 

now $100/mc 

now $165/mc 

now $170/mc 

now $825/mc 

Your copy of the new and revised July 1962 
Tracerlab Price List, for more than 400 radiochem- 
icals, is now available. Effective July 1, 1962, 
Tracerlab reduced the prices on over 150 radio- 
chemical compounds. All orders received since that 
date are being filled at the new, lower prices. No 
prices have been increased. 

Tracerlab is now prepared to offer many important 
radiochemical compounds at prices considerably 
below any other sources. 

Write today for your copy of the July 1962 Revised 
Tracerlab Radiochemical Price List. It will be 
mailed at once. 

Jhrace rla 
A DIVISION OF LABORATORY FOR ELECTRONICS. INC. 

1601 TRAPELO ROAD.WALTHAM 54. MASSACHUSETTS 

SCIENCE, VOL. 137 
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LOOK TO CLAY-ADAMS FOR THE WORLD'S MOST COMPLETE LINE OF TABLE MODEL CENTRIFUGES. MODELS 

TO MEET EVERY NEED IN HOSPITAL, CLINICAL, INDUSTRIAL, CHEMICAL AND UNIVERSITY IABS. ALL ARE 

PRECISION INSTRUMENTS... ENGINEERED AND MANUFACTURED TO ASSURE YEARS OF TOP PERFORMANCE. 

available from your dedam 
available from your dealer New York 10, N. Y. 
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Nuclear-Structure Research 
Initial work with the 12-Mcv'''1 

Tandem Van de Graaff has con- 
firmed beyond expectations our _ -..~? 
early conviction that thiis accel-;'Y.:..":? 
crator systcm would greatly cx- 
tend areas of uscful research. A . . :? 
previously "dark" area, in fact 
the whole upper half of the peri-': 
odic table, can nowv be invcsti- 
gate wimtt precision. i ne range 
now beginning to be explored 
with extremely stable monoen- 
ergetic particle beams inclcudes 
many isotope-ricih elemIents and 
the important domain of fission- 
able materials. Current research 
indicates the Tandem has in- 
creased the number of resolvable 

energyv,y lev ds by tt r frder jf mnagnitude. 
In constructing a theory of tthec 
nucleuts, the precision we speak of 
is every bit as important as the 
extension in energy. Tandemn ion 
beamrns permit discrimnination be- 
tween closely associated energy 
levels and reveal new subtleties 
in the fine structure of heavier 
elements. 

The Tandem Van de Graaffs 
external ion source at ground 
potential is a boon to experi- 
mnenters. There are at least seven- 
teen stable nuclei up to oxygen 
that may be used as bombarding 
particles. With mnultiple stripping 
and two-stage acceleration, oxygen 
ions have been accelerated to 
60 Mcv. 

A characteristic of truy nae re- 
search tools is evident in the wey the 
7Tandelm is shaping the*direction and 

objectives of physics research programns. 
As a result, nine laboratories with 
machines installed and performing 
to specifications, and others await- 
ing Tandem delivery, are planning 
to undertake work that is new and 
challenging. 

At HIigh Voltage, a vigorous 
engineering and development pro- 
gram is extending the basic Tan- 
dem principle to higher energies 
and beam currents. Already in the 
process of construction are several 
"King-Size" Tandemrs (7.5 mnil- 
lion-volt terminal potential) pro- 
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A formidable accelerator in its own right, this new company-sponsored Tandem 
development facility is designed specifically to investigate high current neutral, 
negative, and positive ion sources. It is an important empirical tool in the study 
of beam dynamics, pulsing techniques, and acceleration tube design. 

viding 15 Mev protons, and much 
higher energies with multiply- 
stripped heavy ions. The new 
"Emperor" Tandemn design will 
generate 10 million-volts for 
two-stage accelerationi of 20 Mev 
protons. 

The concept of heavy-ion ac- 
celeration opens up) a new area to 
the experimenter. The acceleration 
of 200 lexv bromine ions, vwhile 
retaining control in energy and 
homogeneity to a fewv kev, is 
feasible. The implications for nu- 
clear structure research are quite 
profound. Certainly, new aspects 
of multiple coulomb) excitation and 
nuclear-fission processes are amnong 
the realms that can be advanta- 
geously explored. 

Three-stagc Tandem accelera- 
tion extends the .roton energy 
capability of the Tandem principle 
to well over 30 hlev. The new 
Research Tandemn at High Voltage 
is being pressed to develop ion 
sources with outtputs that are 
orders of magnitude greater than 
cutrrently available. 

"Low-Energy" Physics 

may concelude we have an axe to 
grind, and we admit it. We believe 
a great deal of research remains to 
be done on light nuclei. There is, 
for example, time-consuming but 
rewarding precision nuclear spec- 
troscopy to fill in gaps in existing 
energv level data, as well as new 
research related to the conserva- 
tion of isotopic spin, excitation 

energies of low excited states and 
direct interaction mechanisms. 

Because much nuclear-structure 
research can be accomplished with 
standard Van de Graaffs in the i-6 
IMev energy range, equipped with 
ion sources for hydrogen, lhelium 
or heavy elements, these mnachines 
representt ideal research instru- 
ments for the university physics 
laboratory of modest proportions. 
We are presently comnpiling infor. 
mation on exactIv where machines 
of moderate cost and energy can 
make significant contributions in 

illuminiating concepts of nuclear 
structure and wvould be happy to 
discuss this sublject with you. 

HIuGI VOL1TA'E ENGINEERING 
CORPORATION 

BURLINGTON, MASSACHUSETTS, U.S.A. 

APPLIED RADIATION CORPORATION 

HIGH VOLTAGE ENGINEERING [EUROPA)N.V. 

As we address ourselves 

sublject, more elegantly 
rnuclear-structure physics, the 

to this 
called 
reader 
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ich Yardstick ? ich Yardstick ? 

On the campus, or in the foundation or government office, an ever- 
present problem in budgeting for science is the question of how much 
money should be devoted to a particular field or purpose. A frequently 
used technique for trying to persuade budget-makers to allot a larger 
amount to the speaker's chosen field is to compare its present level 
of support with national expenditures for beer, popcorn, movie tickets, 
or something else that the speaker considers frivolous. (It is frequently 
a speaker who uses this device, for such comparisons sound better in 
tones of righteous indignation than they look in cold print.) But is the 
argument persuasive? And if so, is the persuasion based on anything 
sounder than a passing emotional reaction? We think not, but we 
admit to having grown tired of these comparisons, for they seem quite 
irrelevant to any decisions or practical courses of action. 

All that they tell us is a little about relative values for the population 
in the aggregate, and this only in dollar terms. Even though money is 
the universally used unit of exchange, the number of dollars involved 
may be a poor guide for judgments concerning unrelated matters 
unless other information is also available. By almost any standard, 
the air we breathe freely is more precious than the hair tonic for which 
we pay good dollars. Or, as another example, how can we use the 
fact that the nation spends about $1.5 billion a year on motion pic- 
ture theater tickets in deciding how much we should devote to funda- 
mental research? The decision whether or not to go to a movie and 
the decision whether or not to increase the national research budget 
are not effective choices open to the individual citizen, the legislator, or 
the research administrator. 

If the amount spent for some different and irrelevant purpose is not 
the proper yardstick for determining how much should be devoted to a 
particular end, how about the amount spent for a similar, related 
objective? This yardstick also has its limitations. Does the amount spent 
for cancer research tell us how much should be spent for research 
on mental diseases? Or the amount for the physical sciences, how 
much should go to the biological sciences? Which amount should be 
larger? By how much? Why? And will the proper ratio now still serve 
as a guide next year? 

Only in terms of its own nature, needs, and opportunities can we 
decide on the right amount of money for education, laboratory re- 
furbishment, research in a particular field, or some similar matter. 
The number of research workers available; the cost of salaries, 
equipment, and services; the nature of the problems we have the wit 
to investigate; the increases in knowledge and sometimes the useful 
applications that we can foresee-these are the guides that can best help 
in the planning of ideal budgets. If these considerations seem to be 
less glamorous than a striking comparison, they have the merits of 
being honest and relevant, and of helping to educate the budget-makers 
on the problems involved. 

This does not mean that all people will agree upon the proper 
amounts, or that there will be sufficient money to provide optimal sup- 
port for all desirable purposes. But in considering either ideal budgets 
or the distribution of an available total, thinking should be focused on 
the characteristics and needs of the work to be done. The place for 
beer and the movies is as diversions after the budget-making is done.- 
D.W. 
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1024 channels... 9 plug-in logic units... 

in TMC's new CN-1024 pulse analysis system 

1024 channels in an all-transistor unit with choice of 
plug-in logic units to quickly change the system to any of 
9 different functions - this is the latest development 
from TMC. The CN-1024 is the same basic instrument 
as the time-proven, 256 channel CN-110 analyzer. In fact 
this new unit employs circuits so similar to the CN-110 
that units now in the field can be easily factory-converted 
to 1024-channel capacity. Most plug-in logic units can be 
used interchangeably in both instruments. 

Plug-in logic units are currently available for 3-dimen- 
sional analysis (32 x 32) * 4-input pulse height analysis 
* Mossbauer studies * Time-of-flight studies * Pulsed 
neutron analysis * Multiscaler operation * 
Mass spectrometer operation * Others are 

" 
" : 

being developed. * ':* 
'0:" 

,,2 2 S w 

MAJOR MODEL CN-1024 SPECIFICATIONS 

Number of channels. . 1024 - with division up to 8 groups 
of 128 channels each 

Storage capacity ...... 217-1 (131, 071) counts per channel 
Memory cycle time... 10 jusec. for both read and write 
Output and input 
to the memory ........ Model 221 rapid magnetic tape 

dump - read in or out of memory 
in 16 sec. - up to 40 complete 
records on a standard X" audio tape. 

Readout............. paper tape punch, printer, mag- 
: Bnetic tape readout/read in, x-y 

plotter, strip-chart recorder. 
Complete system as shown here is comprised of: 
5" Tektronix 'Scope, CN-1024 Digital Com- 
puter Unit, Model 220C Data Output Unit, 
Model 540 Paper Tape Punch Unit. 

For complete data contact the TMC Sales office nearest you. 

Ef ~TECHNICAL MEASUREMENT CORPORATION 
441 WASHINGTON AVENUE, NORTH HAVEN, CONN. - CE 9-2501 

HLAjU_JH Sales Offices: BOSTON * DALLAS * LOS ANGELES * SAN FRANCISCO 
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a n u lt r a-mIi c o .... 

an ultra-micro; 
oCftf^k^kt^1 fjn Mt 

byiLUiii lui 

arterialized 

sample collection 
and anaerobic 
measurement 

$ . .... The combination of either of 
.^::::?j:ii!:c;~?.:~,~...':. .... Radiometer's latest precision -- ..-. :^. ters, the Ultra-Micro 

"'; ,'}?i~i?i:;i;.:. .... Capil T ctrode E5021 and 
..:..:, ..: . . . . . ? . . .. .. .:.: . .:. ,:.;/' /. 

'l the Water Thno. stat VTS13 
, ,:,:',: :'" 

' 
adds up to a modern f te,for 

":i. ;: ";.:' !!2; {:*~:~i;":'/~?:;"- v Micro Blood pH Measuremeftt:. 
The Radiometer collection system 
provides arterial pH from simple 

*'...;;.:. :." " :...'w '" ear lobe punctures. 
^:f:i'i:'"' Later, the system can be expanded 
..:'? -:,' *.-. to provide all measurements of 

,' the acid-base status. 
;;.:> . Write for full descriptive literature. 

% 

<~?"?-A.?u* -;m ,,,,,,, i,nAte..,s;^,,!.,,;. 'S- -'*'^'***-l 

PHM27 
Mains operated. A completely 
new pH meter. 
* Direct Reading 
* Main scale 0-14 pH 
* Expanded scale 6.8 to 8.2 ptH 
* COz tension scale I 

pHM4 
A transistorized, potentiometric 
pH meter. 
* The optimum in stability and 

accuracy 
* Discrimination to 0.001 pH 
* 1000 hour battery life 
* Meter type null indicator 

E 5021 
Ultra-Micro electrode unit. 
* Electrodes and liquid 
* junction thermostatted 

* One drop sample 
requirement 

o Anaerobic pH measurement 
* Pistol grip for ease of 

I 
VTS13 
Reservoir type Water Thermostat 
* Temperature stability 0.2?C 
* Provides suction to operate 

E5021 
* Cooling coils for below 

ambient operation 
* Ample capacity for other 

instruments 

1 11i ,1 I Ir1 

I 
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Oxygen 

PARR 
Series 
1200 

Bomb 

I6< 

Calorimeter 

For determining the 
heat of combustion 
of solid and liquid 
fuels. 

Widely used for test- 
ing coal, petroleum 
products and foods. 

Any of seven different Parr oxygen bombs can be 
used in the Series 1200 calorimeter for testing com- 
bustible samples liberating up to 10,000 calories. The 
circulating water jacket surrounding the calorimeter 
chamber can be maintained under either adiabatic or 
isothermal temperature control by manual adjustment, or using the new Parr 2601 Automatic Controller. 

Ask for Specifications 1200 and 2600 

PARR INSTRUMENT COMPANY 
211 Fifty-Third St., Moline, Illinois 

.AL Di R1 
m GALASsR4E 

P Up? 

AUToMAT;CALLY! 

EQUEST 
uL BULETi N 

No. 65 

THE CHEMICAL RUBBER CO. 
2310 Superior Ave. Cleveland 14, Ohio 

* RUGGED 

* INTERNAL STANDARD 

PROPANE OR NATURAL GAS 

* SINGLE DILUTION FOR Na AND K 
^ 

* WIDEST RANGE WITH DIRECT READING - 

* SELF CLEANING STAINLESS STEEL ATOMIZER * BOTH Na AND K ON SAME SAMPLE 

* NOT AFFECTED BY ROOM DUST OR SMOlKE (with air filter) 
.. 

_ 

..._. 
- _. -. tr ained -.. a 

_ 
wvT__.... . %..... 

_ = _r 

i^ * SENSITIVE YET STURDY NULL METER 

_k ^ Technically trained ___ 

^^i.iB.^^ ^_ * representatives throughout U. S. i s 

_I_ _ _^^^^^^^^-.__^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^L 
^^^*T^T^TBTTuTjT^^Bri^BTM~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 

_ _? ?_ ?__ __ 

???_ ?_  _P 
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New Products 

Dilatometer (DHT-60) (Fig. 1) meas- 
ures the difference in dilatation between 
the specimen and the alumina of speci- 
men support and push rods, the dilata- 
tion characteristics of alumina being 
exactly known. Specimens can be from 
10 to 50 mm long, and dilatation may 
be recorded at amplifications of either 
250 or 500 times with changeover from 
one to the other effected by moving a 
lever. The instrument is offered for use 
at temperatures to 1500?C, and models 
are available for test in ordinary at- 
mospheric conditions or under high- 
vacuum conditions. Results are, pen- 
recorded on a rotating drum, the, pen 
assembly being actuated by a photo- 
electric light-spot follower that follows 
the light reflected from a mirror that 
moves as the specimen expands and 
contracts. The drum is motor driven to 
record against time but may, alterna- 
tively, be driven by a recording pyrom- 
eter to indicate temperature. On special 
order, the instrument may be fitted at 
the factory to record simultaneously 
both dilatation-time and temperature- 
time curves. The heating furnace is pro- 
gram controlled, and temperatures are 
said to be maintained within -2?C 
over the entire range.-J.s. (Cooke, 
Troughton & Simms, Inc., 91 Waite 
St., Malden 48, Mass.) 

Circle 1 on Readers' Service card 

New adsorbent for chromatography, 
"Florisil," is a magnesia-silica gel with 
what are considered outstanding ad- 
sorptive characteristics. Its typical uses 
include: detection of minute amounts of 
pesticide residues in food; assaying 

The material in this section is prepared by 
the following contributing writers: 

Robert L. Bowman (R.L.B.), Laboratory of 
Technical Development, National Heart Insti- 
tute, Bethesda 14, Md. (medical electronics and 
biomedical laboratory equipment). 

Joshua Stern (J.s.), Basic Instrumentation Sec- 
tion, National Bureau of Standards, Washing- 
ton 25, D.C. (physics, computing, electronics, 
and nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on page 377. Circle the depart- 
ment number of the items in which you are 
interested on this card. 
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vitamins, alkaloids, nitrogen com- 
pounds, and drugs; determining corti- 
costeroids in blood; purification of 
pharmaceutical products; separation of 
aromatic compounds in aliphatic/aro- 
matic mixtures; decolorization of fats, 
oils, and waxes. Florisil's adsorptive 
characteristics (surface area, 298 m2/g; 
voids, 26 percent) give it greater efficien- 
cy than conventional silica gel. Many 
compounds previously thought insepara- 
ble have yielded readily to Florisil. 
Florisil comes in 60-100 mesh and 100- 
200 mesh. Both ranges must be ac- 
tivated at 1200?F. Its price is $6 per 
pound, $28.50 for 5 lb. Other ranges, 
as well as Florisil with lower activity 
(activated at 500?F), are available on 
special order. Also available is a 16- 
page booklet giving chemical and physi- 
cal properties, adsorptivity data, and a 
comprehensive bibliography of indus- 
trial, biochemical, and medical applica- 
tions.-R.L.B. (Fisher Scientific Co., 
415 Fisher Building, Pittsburgh 19, 
Pa.) 

Circle 2 on Readers' Service card 

Zone melting purification apparatus 
melts a restricted length of sample con- 
tained in a 6-inch-long Pyrex glass tube 
of 3- to 10-mm inside diameter, and 
moves the tube slowly so that the molten 
region traverses the length of the tube. 
As the molten region moves along, 
impurities that lower the melting point 
concentrate in the molten zone and are 
carried to the end of the tube where 
they may be removed. Applications in- 
clude purification of a material or con- 
centration of impurities for their identi- 
fication or recovery. The sample tube 
is passed through a Nichrome heater 
coil at 1 in./hr. The system will handle 
materials melting up to 310?C. The 
compact apparatus is 9 inches square 
and 15 inches high.-R.L.B. (Torsion 
Balance Co., Clifton, N.J.) 

Circle 3 on Readers' Service card 

Cuvette washer provides a stream of 
cleaning reagent to flush the interior 
when the cuvette mouth is inverted 
in contact with a neoprene gasket 
around a nozzle in the washer. Flush- 
ing and removal of the rinsing agent 
is powered by suction from vacuum 
line or water aspirator and waste is 
collected in a suction filter flask. The 
device consists of a simple piece of 
glassware that is inserted into a stand- 
ard suction flask. One cup fitted with 
the washing nozzle accommodates gas- 
kets that seal the mouth of the tubes 
and another cup provided for rinsing 
agent is connected to a nozzle that 

Fig. 1. Dilatometer (model DHT-60). 
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Grunbaum-Kirk 
Self 
Adjusting 
M icropipet 

SPECIALTY: 

PIPETS 
MISCO now offers an ex- 
panded line of pipets, featur- 
ing 0.5% volumetric tolerance 
at I lambda. A free copy of 
our new 12-page pipet cata- 
log is yours for the asking. 

Pipets are but one specialty 
at MISCO, now in its 25th 
year of creating quality ap- 
paratus for chemical, bio- 
chemical and clinical labora- 
tories. 

Order MISCO pipets today; 
you'll have proof of their ac- 
curacy and dependability to- 
morrow. 

MICROCHEMICAL 
SPECIALTIES 
1825 Eastshore Highway 

Berkeley 10 California 
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points up into the cuvette. Suction 
around the nozzle draws rinsing agent 
into and out of the cuvette only as 
long as the seal around the cuvette is 
maintained and low volume open cup 
allows it to be filled in sequence with 
cleaning agent, water, sample, and so 
forth. The washer accommodates 
square or round cuvettes fitting into 
20-mm circle and up to about 80 mm 
high.-R.L.B. (E. H. Sargent & Co., 
4647 W. Foster Ave., Chicago, Ill.) 

Circle 4 on Readers' Service card 

Small water bath designed to handle 
small-volume serological work. The 
bath holds one army medical-type rack 
holding up to 28 test tubes. Tempera- 
ture range is from slightly above 
ambient to 60?C. An on-off switch per- 
mits turning current off without dis- 
turbing the temperature setting. The 
hydraulic thermostat has sensitivity 
better than ?0.5?C. A sheathed 
Thermoplate heater heats the bottom 
of the bath, which then transfers the 
heat up the walls, which act like 
radiant panels to warm the bath fluid 
evenly from all sides. This method 
eliminates "hot spots" and provides ex- 
ceptional temperature uniformity. The 
chamber is of Monel metal; the ex- 
terior is of 18-8 polished stainless steel. 
The bath is insulated on all four sides 
and bottom. The interior chamber 

measures 4?1/ in. long by 7V2 in. wide 
by 45/8 in. deep; overall size is 6/2 in. 
long by 91/2 in. wide by 61/2 in. high. 
The control panel has an attractive and 
utilitarian Bakelite hood to prevent 
water from dripping on the controls. 
A neon pilot light indicates when cur- 
rent is on. The bath rests on four 
Neoprene feet and comes complete with 
thermometer and thermometer holder. 
-R.L.B. (Labline, Inc., 3070 W. Grand 
Ave., Chicago 22, Ill.) 

Circle 5 on Readers' Service card 

* Flat bed--Full Chart visibility 
* Unitized Construction 
* Critically damped, response 
* Clip-on pen-Interchangeable 

for multicolor traces 
* Standard 81/2 x 11 paper 

RUGGED "All Purpose" 
X-Y RECORDER 

The HR-92 is a null-seeking servo-type 
plotter designed to draw curves in 
Cartesian coordinates on regular 81/2 
x 11 graph paper. Control panel has zero 
set and continuously-variable attenuator 
for each axis. Separate standby and 
power switches are provided. Two axes 
are electrically and mechanically inde- 
pendent. 

* Amplifiers easily removed if servicing 
ever becomes necessary. Electrical 
connections all contained in two plugs 
for each amplifier. 

* Each amplifier channel (including trans- 
former power supply) independent of 
rest of system. 

WRITE FOR: 
New X-Y Recorder Circular #792-4 
showing complete specifications and 
photographs. 
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Radiation slide rule-based on the 
principle of the Planck radiation law- 
includes scales that are required for 
calculations that involve spectral radia- 
tion flux density and radiant flux dens- 
ity, together with corresponding quanti- 
ties in photon units. The rule facilitates 
rapid calculation to obtain quantities 
such as radiant flux density in a given 
wavelength region, the spectral radiant 
flux density at a given wavelength, or 
the corresponding quantities expressed 
in photon units for a blackbody over 
the range AT = 2 X 102 to AT = 4 X 10? 
micron degrees with accuracy said to 
be about 1 percent. Extension rules can 
be used for larger values of XT. An in- 
struction manual furnished with each 
slide rule describes the methods of 
calculation.-j.s. (International Scien- 
tific and Precision Instrument Co., Inc., 
910 17 St., NW, Washington, D.C.) 

Circle 6 on Readers' Service card 

One-meter vacuum ultraviolet mono- 
chromator was developed especially 
for work with high-temperature plas- 
mas. The detector element consists of 
a system of three multiplier phototubes 
that are set at various portions of the 
spectrum. The two side detectors may 
be set anywhere from 600 to 1000 A 
from the central image. The instru- 
ment is designed to cover the range 
between 500 and 4500 A but longer 
wavelength response, to the limit of 
the phototube cutoff, is said to be pos- 
sible. An interchangeable grating is 
available for infrared work. The central 
multiplier phototube is located at the 
prime focus of the Seya mounting and 
is used for scanning monochromator 
applications. The basic unit is supplied 
with a 2-inch diffusion pump system; 
an optional 4-inch pumping system 
may be attached next to the entrance 
slits for differential-pumping applica- 
tions. A daylight loading 16-mm cam- 
era attachment is also supplied for 
time integrating studies.-J.s. (Ad- 
vanced Kinetics, Inc., 1231 Victoria 
St., Costa Mesa, Calif.) 

Circle 7 on Readers' Service card 

Gamma radiography equipment is 
offered in two series, one of which 
utilizes iridium-192 and the other 
cobalt-60. A total of 17 standard ma- 
chines provide for both panoramic and 
beam applications. The 192 series, 
designed to be used with from 10 to 
100 c of iridium, includes five pano- 
ramic models and two models suit- 
able for both panoramic and beam ap- 
plications. The 60 series includes seven 
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M20 MIAROSCOPE 
The one ins ument for all research 

an scientific investigation 
WITH CAMERA 2- Permits continuous bin- .:WITH DRAWING TUBE, - Stress parts of a 
ocular observ on. Phototube deflects 25% ; preparation, comP e separated details, 
of light to b ocular tube. Special format / observe and drawlgvarious layers of the 
indicating eyi ~iece provides rapid perfecV object, secure facs nile or enlarged illus- 
focusing. i ' 

tration of the pictur ... in perfect operator 
WITH CINETUE _ se with any 16mm mo.e comfort. 
camera havii r 1m or 75mm focal len s. Phase contrast, Var lor, Universal Lamp, 
Focus on s cim during film exp re. and other accessor s are also available 
Contains twv built beam splittersl us a for the Wild M-20. 
photocell f g exposu^ determinatiq ir(with 
galvanomel r), and 

x s internal p:jection Can any other micr cope offer so much 
tube for tilling or desirnating f& age. versatility, precision ad utility? Your own 
WITH INCIDENT LIGHT ATtcHMENT - Permits evaluation of this tperb Swiss crafted 
observati and photon rography under instrument will prov e the answer. 
bright a4 t dark field c:ditions, with WRITE FOR BOOK IT M20. 
polarization. Optical qualitiand handling 
convenieice fully comparab to specially *The FIRST name in Suveying Instruments, 
designed4ncident light micro opes. Photogrammetric Equipmnt and Microscopes. 

W;I P E.' WE.' .'E. NE..W Y 

:: .:00:d .1: 
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models designed for capacities of 1 to 
100 c of cobalt-60, and two models, 
for beam applications only, with ca- 
pacities of 1000 c of cobalt-60. These 
latter units have automatic controls. 
The beam models have 45-deg colli- 
mating cones. Various mounting ar- 
rangements are provided.-J.s. (Philips 
Electronics and Pharmaceutical In- 
dustries Corp., 750 S. Fulton Ave., 
Mount Vernon, N.Y.) 

Circle 8 on Readers' Service card 

A new thermistor-based indicating- 
recording temperature controller (model 
73) utilizes a single thermistor probe to 
provide an input to both a measuring 
and a control circuit. The d-c error 
signal indicating a deviation from set 
point is converted to a-c by a solid-state 
chopper and is used to control a relay 
by a phase-sensitive amplifier. A 100- 
mv signal for recorders is provided. An- 
other feature is a variable sensitivity 
control which permits adjustment of 
sensitivity from less than 0.01 ?C to 
more than 0.5?C for system optimiza- 
tion. The set point is dialed directly on 
the front panel with a slotted nylon 
button which can be turned with coins, 
keys, or other flat objects but is diffi- 
cult to change accidentally. The device 
comes in 17 different ranges covering 
temperatures from -45?C (-50?F) to 
+150?C (+300?F). Indication is in 
both the Fahrenheit and centigrade 
scales. The double pole, double throw 
relay handles 10 amps of noninductive 
load through either 110-volt outlets or 
an electrically isolated barrier strip. The 
controller is powered by 110-volt a-c. 
Thermistor probes are available in glass, 

STANDARD'S NEW 

GREY-BLUE 
Laboratory Stoppers 

Available with 1 or 2 holes or solid cen- 
ters. Pure, age-resistant rubber, sterilizable at 
130 C. Density: Approx. 7. Shore Hardness: 38. 

HOLLOW CONSTRUCTION AT TOP AND BOTTOM PROVIDES THESE 
ADVANTAGES: * WeSight is redcluced but strength retained for heavy- 
cluty wecar * Top ciepressio,n allows thumb andci finge.r grip for easier 
removcil * Leadci-througlh tubes are always pacrallel . . . an caccuracy 
made possible by virtue of the reduced thickne.ss of thact portion of the 
stopper through which they pacss. This feciture also helps prevent gluss- 
tube breakage * Top recess ccin be used for wcix sealing if desirecl. 

ADVANTAGES OF SUPERIOR SUPPLENESS AND PLIABILITY * Loss 
tenclency lo stick 0 Glass tubes will not break readily. They are 
gripped lightly but firmly owing to the plicability of the rubber 0 
Glass tubes inserted and wiihclrawn more easily o If you ore out 
of a specific size, the next larger size may he used. 

STRONG * SUPPLE * SAFE! 
Send postcard today for Bulletin SB . . . 240 for complete 

listings of sizes, diameters and prices 
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stainless steel, and plastic materials for 
measurement and control of liquids, 
gases, surfaces, and semi-solids. The 
devise is of particular value in monitor- 
ing, recording, and controlling tempera- 
tures of enzyme reactions and similar 
biological-chemistry phenomena. An- 
other major area of use is in studies on 
temperature-controlled rooms or en- 
vironmental chambers.-R.L.B. (Yellow 
Springs Instrument Co., Inc., P.O. Box 
106, Yellow Springs, Ohio) 

Circle 9 on Readers' Service card 

Spectrum analyzers of the multiple- 
filter type are designed for continuous 
real-time, high-resolution analyses of 
transient and steady-state signals in the 
frequency range 20 to 100 kcy/sec. 
The analyzers employ an array of 480 
narrow-bandpass magnetostrictive fil- 
ters. Bandwidth and spacing of indi- 
vidual filters varies in the different 
models. In operation, a complex signal 
input is heterodyned to the frequency 
band of the filter array and separated 
into 480 components. Rapid commu- 
tation and detection of the filter out- 
puts convert the frequency separated 
input components into a series of time- 
separated pulses for display. Standard 
analyzer models provide a synchronized 
output for oscilloscope presentation. 
Adaptation to strip-chart and other 
readout is available on special order. 
Frequency-to-amplitude linearity is said 
to be ? 2.5 percent. Dynamic range 
for any setting of signal attenuators is 
42 db and attenuator range is 78 db. 
Input impedance is 50,000 ohm and 
minimum detectable signal is 0.25 mv. 
-J.s. (Spectran Electronics Corp., 
146 Main St., Maynard, Mass.) 

Circle 10 on Readers' Service card 

Cryogenic temperature probe (model 
S-130) measures temperature from 1 
to 50?K. Reproducibility is said to be 
?0.017?K during 100 hours continu- 
ous cycling from room temperature to 
liquid-helium temperature. The instru- 
ment is stable to vibration up to 15 
grav from 20 cy to 2 kcy/sec. The in- 
strument has a resistance change from 
0.5 percent at 63?K in liquid nitrogen 
to 300 percent at 1.6?K in liquid he- 
lium. The probe is available in various 
sensitivities and in various initial room 
temperature resistance values. Probe 
length ranges from 1 inch, excluding 
connector, up to 1 foot, without a 
change in sensitivity.-J.s. (Gulton In- 
dustries, Inc., 212 Durham Ave., Me- 
tuchen, N.J.) 

Circle 11 on Readers' Service card 
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FOR PRECISE SPECTRAL ANAL YSIS 

Optics Technology MONOPASS interference filters are de- 
signed for precise spectral analysis in the 400 millimicron 
to 2.7 micron region. MONOPASS filters permit highly sensi- 
tive spectral measurements since each filter passes only an 
extremely narrow band of wavelengths, and rejects all others 
from X-band to X-ray. Individual calibration curves for each 
filter assure pinpoint accuracy, with each curve set in 
laminated plastic and bound in a rugged volume for perma- 
nence. MONOPASS filters are available in complete sets, or 
may be ordered to specification. 
VISIBLE SPECTRUM SET IOA includes ten MONOPASS fil- 
ters to isolate principal lines as K, Ca, Hg, etc., from 706 
millimicrons to 404 millimicrons, important in flame chemi- 
cal analysis. Four neutral density filters and a linear spectral 
"wedge" filter are included. Price, $325.00. 
VISIBLE SPECTRUM SET 12A includes ten MONOPASS fil- 
ters uniformly spaced from 400 millimicrons to 700 millimi- 
crons, as well as four neutral density filters and a linear 
spectral "wedge" filter. Price, $325.00. 
INFRARED SET 15A includes ten MONOPASS filters spaced 
at every 0.1 micron between 0.8 micron and 1.75 microns. 
Price, $450.00. 
INFRARED SET 20A includes ten interference filters on 1" 
diameter substrates spaced at every 0.1 micron between 1.75 
microns and 2.75 microns. These filters are blocked out to 
3.2 microns on the long end and to X-ray on the short end. 
Price, $450.00. 
NEW! RUBY LASER SET 50A includes seven all dielec- 
tric mirrors and beam-splitters at several values of attenua- 
tion, designed to withstand high LASER powers without de- 
terioration, plus MONOPASS Filter at 694 millimicron ruby 
wavelength. Price, $350.00. 

OPTICS 
TECHNOLOGY, 

I AHI~ f248 Harbor Boulevard 
*lilfl * Belmont, California 

LYtell 1-0358 (Area Code 415) 
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DESIGN -FOR RESEARCH 
XREICHERT7 

ETZETOPAN 
A truly universal microscope for all microscopic 
investigations. Ingeniously designed for maximum 
working comfort and operational ease. All transitions 
are instantaneous, versatility unlimited. Built-in 
illuminating systems for transmitted, reflected and 
mixed light. 

PHASE-ANOPTRAL CONTRAST I FLUORESCENCE AND 
CONTRAST-FLUORESCENCE MICROSCOPY * COMPONENTS 
FOR RESEARCH IN POLARIZED LIGHT AND FOR METAL. 
LOGRAPHY * MICRO-PROJECTION ATTACHMENT I CINE 
AND PHOTOMICROGRAPHY * UNIVERSAL CONDENSERS I 
COMPLETE RANGE OF ACHROMATIC, APOCHROMATIC, 
FLUORITE AND FIELD-FLATTENING OBJECTIVES 

Ask for a demonstration or write for full particulars: 

WILLIAM J. HACKER & CO., INC. 
P. 0O. BOX 646 * West Caldwell, N.J. J 
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NEW COAT for 
an old friend 

This functional new bag gives greater con- 
venience-and more assurance than ever that 
Rockland Diets will retain their original, de- 
pendable uniformity and consistency. We think 
you'll like: 

1. New pull tab -neatly rips open 
the new zip-top in a jiffy. 

2. Greater strength-less chance of contam- 
ination through bags bursting in handling. 

3. Anti-skid surface. No slick finish 
to let stacked bags slide. Sure, 
easy handling. 

In its crisp uniform of forest green the new 
Rockland bag emphasizes that here are the 
standard reference diets formulated specifically, 
and under the most rigid controls, to help you 
achieve consistent efficiency. Get Rockland 
diets from your dealer, or A. E. Staley Mfg. 
Co., Decatur, Illinois. 

Rockland Standard Reference Stock Diets: 
RAT DIET (complete) * LABORATORY PRIMATE 
DIET * RAT DIET (D-Free) 
GUINEA PIG DIET * MOUSE 
DIET * RABBIT DIET / 
MOUSE BREEDER DIET i /1 
MONKEY DIET * DOG DIET 
Rockland Diets are available 
world-wide through Staley gAt 
International-Cable: STACOR ^, 
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Multi-speed transmissions (Fig. 2) are 
controlled electrically by remote push- 
button switches and are of modular 
construction that provides a wide se- 
lection of speed reductions for use with 
low-inertia loads up to 20 in-oz. The 
basic transmission consists of four 
modular stages enclosed in a sealed 
housing. Each stage can be designed 
to have any desired gear ratio. To ob- 
tain different speed reductions, relays 
located in each module can be ener- 
gized in many combinations. In the 
normal de-energized state the trans- 
mission is a straight-through drive with 
a 1 : 1 ratio between input and out- 
put shafts. In the standard 16-speed 
model, reductions ranging from 1 : 1 
to 8000: 1 can be obtained. Additional 
stages can be added to extend the 
range of speeds.-J.s. (Brush Instru- 
ments Div. of Clevite Corp., 37th and 
Perkins Ave., Cleveland, Ohio) 

Circle 12 on Readers' Service card 

RATIO OF EACH STAGE INPUT:OUTPUT 
100:1 10:1 4:1 2:1 - I . - - OUTPUT 

= i i W GEARS 

INPUT 
SHAFT 

D L C ' 

D C A B OUTPUT 
SHAFT 

THE SIXTEEN SPEED TRANSMISSION 
INPUT TO TERMINALS 

OUTPUT RATIO ENERGIZED 
I: None 
2:1 A 
4:1 
8:1 A+ B 
10:1 C 

20:1 A+ C 
40:1 B+ C 
80: A + 8 + C 

100:1 8 
200: A + D 
400:1 B+ D 
8001 A+ B+D 

1000:1 C+ D 
2000: A+ C +D 
4000: B+C + D 
8000:1 A+ + C +D 

High-speed digital data recorder with 
output rate of 110 characters per sec- 
ond consists of three assemblies: an 
analog-to-digital converter, a translator, 
and a tape punch. Encoders employed 
in the system are a wavelength encoder 
with a 20-bit binary-coded-decimal 
(BCD) capacity; a transmittance en- 
coder with a 12-bit BCD capacity; and 
an external digitizer with a 20-bit BCD 
parallel entry capacity. The digital 
translating system accepts binary data 
from the converter and converts data 
into proper format for punch output. 
In a minimum system, only one digitizer 
is used. The other input is a trigger in- 
put supplied by the instrument to which 
the encoder is attached. Output is a 
five-character word in which the first 
and last characters are alpha-numerics 
triggered by the instrument and the 
middle characters are the three trans- 
mittance digits. An expanded system 
accepts digital input from all three en- 

BACK 
GEARS- 

INPUT 
SHAF-T1 

RELAY_ 
PAWL 

K 

PINION" 

- _ - 

V,111','IR17- 

RELAY 

K K 
K 

/ 

/ 
K 

WRAP-AROUND 
-SPRING CLUTCH 

/OUTPUT SHAFT 

OILING a 
ALIGNMENT 
SHAFT 

'OVERRUNNING 
CLUTCH 

4_POROUS 
BEARING 
PLATE 

Fig. 2. Multi-speed transmissions. 
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coders. The punched-paper-tape output 
may be varied by programming so that 
it will be suitable for entry into IBM 
1620 and 7070, LGP 30, RCP 4000, 
Burroughs 205 and 220, and other 
computers.-J.s. (Perkin-Elmer Corp., 
Norwalk, Conn.) 

Circle 13 on Readers' Service card 

Random/sequential access buffer 
storage unit (model R/SA-VB-INT) is 
available in two series, each of which 
has models with storage capacities of 
256, 512, 1024, 2048, and 4096 charac- 
ters of up to 40 bits per character. The 
100 series will read-restore or clear- 
read in 10 ,usec and load or unload in 
6 ,sec. The 300 series performs these 
functions in 3.3 and 2.5 ytsec respec- 
tively. The character access time is 
nominally 3 /sec for the 100 series and 
1.5 ,/sec for the 300 series. Features of 
the buffer are three addressing meth- 
ods, six operating modes, random in- 
terlacing of addressing methods and op- 
erating modes, high-speed mode switch- 
ing, and a built-in test program. The 
information in the memory can be re- 
grouped in any format, stored words 
can be processed or shifted sequentially 
forward or backward or blocks of data 
can be shifted or inverted without de- 
stroying the original coherence of the 
stored information.-J.s. (DI/AN Con- 
trols, Inc., 944 Dorchester Ave., Bos- 
ton 25, Mass.) 

Circle 14 on Readers' Service card 

Open-circuit detector (type TXE 602) 
is a six-channel instrument that will 
detect the presence of an open circuit 
that persists for 100 Asec or longer. 
The instrument will monitor from one 
to six test circuits, each of which will 
indicate a circuit condition independent- 
ly of the others and may be reset with- 
out affecting the other channel indica- 
tions. A self-test capability built into 
the instrument requires no additional 
equipment, adjustment, or calibration. 
Leads up to a maximum of 10 ft of sin- 
gle-conductor shielded wire, up to 75 
pf/ft maximum, may be used. Lower 
capacitance permits greater lengths. 
Resistance range in each circuit is 0 
to 10 megohm.-J.s. (Servomechan- 
isms, Inc., 200 N. Aviation Blvd., El 
Segundo, Calif.) 

Circle 15 on Readers' Service card 

Platinum resistance temperature sen- 
sors are discussed in 28-page bulletin 
9612. The bulletin compares these 
temperature sensors with related instru- 
ments such as thermocouples, thermis- 
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Never again lab countertop congestion. Fisher's new extra-deep top puts 
30.4% more working space at your disposal-and at a savings. 

Instead of splashback and reagent shelf, there's now a level top 30" 
from front to back-room enough for today's complex lab instrumentation 
without crowding. The new top is completely compatible with Fisher units 
you now have ... and ideal for island and peninsula arrangements. Best 
yet, extra-deep tops are less expensive than those with splashback and 
shelf (though such tops are still available). 

Fisher Unitized Furniture offers you more than just extra space. For 
instance: long life; simple installation; rapid delivery from continuous 
inventory. Get more facts in free lab planning kit. Write Fisher Scientific 
Company, 1 39 Fisher Building, Pittsburgh 19, Pa. J-245 

F FISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
Boston * Chicago * Fort Worth - Houston * New York * Odessa, Tex. * Philadelphia 
Pittsburgh * St..Louis * Union, N. J. * Washington * Edmonton * Montreal * Toronto 
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-Tempunit makes almost any container 
a complete water bath in less than a 
minute! It heats, stirs, circulates 1 liter 
per minute to external instruments 
and controls temperature with a pre- 
cision of .05 ?C over a range of ambient 
to 95?C (203?F) in a 4-gallon unin- 
sulated tank. Pre-selection of water 
bath temperatures can be made easily, 
accurately. 
Tempunit uses a pneumatic control 
system. Rugged, dependable, heavy 

LA PINE 

EMPUNIT 
FOR ACCURATE 
WATER BATH 

TEMPERATURE 
CONTROL 

duty construction is used throughout. 

1000-watt immersion heater and all 
other submerged parts, except the 
bimetallic sensing element, are nickel 
plated for extra long life. A silent, 
shaded-pole, fan cooled, continuous 
duty 1/20th horsepower motor is used. 
Net weight is 6V2 lbs; overall height 
12". Case dimensions, 5"x 43/"x 634". 

No. S 414-60 TEMPUNIT, 
each .................. 148.50 

LAPINE SCIENTIFIC COMPANY 
6001 SOUTH KNOX AVE., CHICAGO 29, ILLINOIS, U.S.A. * Area Code 312, REliance 5-4700 
IN THE EAST: SOUTH BUCKHOUT ST., IRVINGTON, NEW YORK . Area Code 914, LYric 1-8900 
JN THE WEST; 2229 McGE AVE,, BERKE.Y 3, CALIFORNIA. Area ode 415,THornwlJ 5-3614 

1-500 
Over 500 different characters on one typewriter. 

Fits any standard typewriter-insert symbols 
as you type. Call your local office equipment 
dealer for, additional information and catalog 
of symbols, or write to address below. 

2Ti + Br2 + 2H2O -- 2Br- + TiO+ + 4H 

f= W T2 - T1 ( 
Q T T 

W AF 
f - w = AF 

Q AH 

Ik at = 200 

ae 

<1 - e sin 40 

0 

/\ 

I I 

IlC/kg 

0 - C CH - CH 

course TYPIT?of 

tors, carbon resistors, and resistance 
temperature sensors that use metals 
other than platinum. Construction fea- 
tures are described and principles of 
design of bridge circuits are discussed 
in nonmathematical terms to illustrate 
how effects such as suppression of lead 
resistance, control of linearity, high- 
output voltage, and so forth, may be 
obtained. Calibration procedures and 
error analysis are outlined. Representa- 
tive specification drawings are included 
to illustrate how various types of sen- 
sors may be defined. Appendixes cover 
a variety of application data. A bibliog- 
raphy of 13 papers on cryogenic and 
immersion temperature sensors is in- 
cluded.-j.s. (Rosemount Engineering 
Co., 4900 W. 78th St., Minneapolis 
24, Minn.) 

Circle 16 on Readers' Service card 

Recording potentiometer for labora- 
tory use selects 1-, 1-, and 10-mv 
ranges by switching and has 2/3-sec ink 
pen speed across a 10-inch chart. The 
self-balancing potentiometer uses a 
mercury battery for voltage reference 
and a photoelectric chopper in the 
servo system. Zero position can be ad- 
justed full span in either direction. A 
0- to 30-v d-c signal proportional to 
the pen excursion is provided for 
operation of integrators, telemetering, 
or automatic control. A pen vibrator is 
said to reduce writing friction and elim- 
inate dead-zone. A sloping panel pro- 

vides a 10-inch grid on 12-inch-wide 
paper. Two alternately operating chart 
drive motors are individually inter- 
changeable plug-in units which can be 
selected from five available units. High 
or low speed is selected by a panel 
switch. Sensitivity, linearity, and re- 
peatability are given as 0.25 percent of 
span and accuracy is claimed to be 
better than 1 percent on all ranges.- 
R.L.B. (Photovolt Corp., 1115 Broad- 
way, New York 10) 

Circle 17 on Readers' Service card 
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Wave dropout analyzer (model 900) 
is designed to determine the quality of 
magnetic tape by measuring the drop- 
out characteristics of magnetic-tape re- 
cording. The analyzer operates over 
the frequency range 7.5 to 80 kcy/sec. 
It generates a positive rectangular 
pulse each time the instantaneous am- 
plitude of the a-c signal drops to or 
below a predetermined level and re- 
mains below that level for a period 
equal to or longer than some prede- 
termined time interval. Dropout ampli- 
tude calibration range is adjustable 
from 15 to 85 percent by means of a 
front-panel control. Dropout duration 
range is adjustable from 380 to 38 
usec; duration should not be less than 
approximately 3 times the period of the 
signal frequency to be analyzed. Over- 
all accuracy is said to be ?3 percent 
and stability of amplitude and duration 
measuring circuits to be within ? 12 

percent over an 8-hour period.-J.s. 
(Acoustronics, Inc., 156 Olive St., Hunt- 
ington Station, N.Y.) 

Circle 18 on Readers' Service card 

Peristaltic pump has variable feed for 
the safe, smooth, continuous transfer 
of fluids. A new, specially designed 
throttle permits adjustment of the 
pump's delivery rate from 4.7 lit./min 
at 2 lb/in.2 (500 rev/min approxi- 
mately) down to just a few drops per 
minute. The pump itself never gets wet 
-never touches the fluid circulated 
through it. Quick, convenient change- 
over from one liquid to another is ef- 
fected simply by changing tubing. There 
are no cleaning problems, and there is 
no danger of contamination. The pump 
handles acids, bases, toxic and sterile 
liquids, and gases with equally easy 
efficiency. The cycling pressure of re- 
volving arms against the tubing assures 
positive suction and delivery at all 
times. Recommended tubing size is 
12 inch (outside diameter) with a 1/16- 
inch wall-gum rubber, neoprene, Ty- 
gon or silicone. Silicone tubing has with- 
stood over 1000 hours of continuous 
pump operation. The new peristaltic 
pump is 9 inches by 101/2 inches by 8 
inches high and comes complete with a 
1/ 16-hp motor for 120-volt 60-cycle 
a-c operation.-R.L.B. (Greiner Scien- 
tific Corp., 22 N. Moore St., New 
York 13, N.Y.) 

Circle 19 on Readers' Service card 

Analog-to-digital converters (series 
2500) are guaranteed by the manufac- 
turer to maintain a basic accuracy of 
?0.01 percent for 6 months. The in- 
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a good "formula" for your lab 

1FURNITURE 

THE right "prescription" for a modern looking, functionally efficient, long- 
service lab facility is Borroughs CustomLab Furniture and Fixtures. In Borroughs 
custom-designing, distinctive quality is apparent, in fine styling and rich finish, 
and in unique utility features that provide the utmost precision and con- 

venience. Into this popular line has 
L: . . . . .... been incorporated the skill of 

' :: ^ "^'^H \ 5Borroughs' specialized technicians, to- 
gether with recommendations of long- 
time users of laboratory equipment. 

^ i'. ̂......:' ...... ^ You will be agreeably impressed, too, 
a ...........n* .. . . ~ ........ with Borroughs' attractive price pat- 

tern which assures you outstanding 
~ value. 

send today for illustrated catalog! 

A SUBSIDIARY OF THE AMERICAN METAL PRODUCTS COMPANY OF DETROIT 

3094 NORTH BURDICK ST. amp? KALAMAZOO, MICHIGAN 
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struments are solid-state units and are 
built to standard 19-inch rack dimen- 
sions. To prevent external noise from 
interfering with internal low-level sig- 
nals, digital input and output lines are 
isolated from conversion circuits dur- 
ing decision-making intervals. Specifi- 
cations include a conversion rate of 
14,000 per sec for a four-digit, binary- 
coded-decimal instrument with a maxi- 
mum drift of 0.0025 percent of full 
scale. Digital codes available include: 
binary, to 14 bits and sign; binary- 
coded decimal, coded either 8421 or 

4221; or any restricted range of the two 
basic codes. Display is in four columns 
of binary-coded-decimal digits plus 
sign.-J.s. (Beckman Instruments, Inc., 
2400 Harbor Blvd., Fullerton, Calif.) 

Circle 20 on Readers' Service card 

High-speed oscillograph (model OSD) 
is a 12-channel instrument incorporat- 
ing eight galvanometer channels and 
four cathode-ray-tube channels. It can 
record from cathode-ray tubes and 
galvanometers simultaneously without 
phase displacement between galvanom- 

NEW 

DESIGN 

AUTOMATIC 

PIPETTE 
Works Fast * Costs Less 
Fills From A Remote 
Reservoir 
One side fills and zeroes while the 
other side dispenses. The 25 ml size 
gives four samples per minute; other 
sizes have comparable rates. One 
stopcock controls each of the two 
transfer type pipettes. A "Y" tube 
connects both pipette sections to your 
remote reservoir through a single 
feed line. 

. . ruggedly designed with glass rod 
bracing the two pipette bodies for 
strength. 

To avoid grease contamination, model 
K-76333 with Teflon stopcock is the 
answer. Otherwise, model K-76330 
with a glass stopcock plug and even 
lower prices is recommended. 

Size, ml 5 10 25 50 100 

Tolerance, ml ?0.02 ?0.04 ?0.06 ?0.10 ?0.16 
K76330 $18.00 $18.60 $19.05 $20.80 $22.75 
K76333 22.95 23.55 24.00 25.75 27.70 

Also available with T 10/18 joints connecting pipettes 
with overflow chambers. For the full story, please 
write for Bulletin 1061. 

IKONTES 
C GLASS 

I Vineland, New Jersey 

MIDWEST DISTRIBUTOR: 
RESEARCH APPARATUS, INC. 
9943 WEST FRANKLIN AVE. 
FRANKLIN PARK, ILLINOIS 

Another New Product From KONTES 
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eter and tube traces. The galvanometers 
can be used for high current sensitivity 
and for a response to 5 kcy/sec. The 
cathode-ray-tube elements extend the 
time response to 200 kcy/sec. Chart 
speed is continuously adjustable from 
50 to 1000 in./sec and writing speed is 
as high as 5 X 106 in./sec. The instru- 
ment consists of separate recording and 
control units. Input terminals for both 
the galvanometers and the cathode-ray 
tubes are mounted on the control-unit 
panel. Light amplifiers can be plugged 
into the control-unit panel, four for the 
cathode-ray tube deflection plates and 
four for galvanometers. Three types of 
charts are available: sensitized paper 
that requires ordinary darkroom proc- 
essing; print-out paper that requires no 
processing; high-sensitivity film from 
which prints can be made.-J.s. (West- 
ern Electrodynamics, P.O. Box 98, 
Colorado Springs, Colo.) 

Circle 21 on Readers' Service card 

Miniature radiochromatogram scan- 
ner (model RSC-293) designed to teach 
scanning techniques to students or lab- 
oratory personnel, is ideal for I"81 count- 
ing and will also count other betas but 
with lesser efficiency. "Bantam" scanner 
feeds continuous strips of 1-inch-wide 
paper past a tiny, ?-inch D. Halogen- 
quenched, GM detector with a 1/4 to 2.0 
mg/cm2 end window. An "on-off" 
switch controls an optional "Bantam" 

chart recorder. Since the scanner and 
recorder move at the same speed, the 
recorder graph gives an exact picture 
of the location and intensity of activity 
on the chromatogram The scanner 
measures only 4 inches in diameter by 
4 inches high; it it also available as part 
of a complete miniaturized scanning 
system (model RSC-300), which in- 
cludes a very small chart recorder and 
ratemeter.-R.L.B. (Atomic Accessories, 
Inc., 811 West Merrick Rd., Valley 
Stream, N.Y.) 

Circle 22 on Readers' Service card 

SCIENCE, VOL. 137 



Pulse-train generator (model 102) 
generates a four-pulse train with rise 
time and fall time less than 2.5 nsec. 
Pulse rates of more than 2 X 108 per 
second can be simulated with pulse am- 
plitude continuously variable or cali- 
brated in 1-db steps, up to a maximum 
amplitude of 25 v. Pulse width is con- 
tinuously adjustable from 0 to 300 
nsec and output pulses are available in 
a train at a common output or at indi- 
vidual outputs. Polarity is individually 
set for pulses. Pulses in a train are all 
negative or all positive. Pulses may be 
combined in any desired train pattern. 
Train repetition rate is continuously 
adjustable between 1 and 10,000 per 
second.-j.s. (Physical Science Corp., 
176 Linwood Ave., Fairfield, Conn.) 

Circle 23 on Readers' Service card 

The series 1110 x-y recorder pro- 
duces an inked plot of two input volt- 
ages on either standard 11- by 17-inch 
or 8.5- by 11-inch graph paper. The 
plotter uses a controlled-flow inking 
system with a disposable ink cartridge. 
It will operate in any position and is 
suitable for table-top or rack mounting 
in a standard 19-inch rack. A back- 
lighted surface can be furnished. Two 
types of hydraulic damping are in- 
cluded: velocity damping for point 
plotting or lower-speed line plotting; 
viscous-coupled inertia damping for the 
most accurate high-speed plotting. Static 
accuracy is said to be ?0.075 percent 
of full scale, dynamic accuracy ?0.1 
percent of full scale at 10 in./sec-plot- 
ting speeds. Repeatability better than 
0.05 percent for successive plots is 
claimed. A variety of plug-in modules 
are available to adapt the plotter to 
specific applications.-J.s. (Electronic 
Associates, Inc., Long Branch, N.J.) 

Circle 24 on Readers' Service card 

Differential thermoanalyzer measures 
the difference in temperature between 
a sample of thermally unstable material 
and a stable reference material as the 
temperature of the oven is raised at a 
predetermined rate. Exothermic or en- 
dothermic chemical or physical changes 
that occur during the temperature cycle 
increases or decreases the heating of 
the sample with respect to the refer- 
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mechanism suggested by Hapgood, 
could have resulted in extreme cold 
and could have ensured the permanent 
preservation of the destroyed animals in 
permafrost. 

Whatever the precise mechanism, it 
is apparent than an unbiased observer 
must agree with what Baron Cuvier 
wrote well over a century ago: "[Sud- 
den catastrophes] left, in the northern 
countries, carcases of large quadrupeds 
frozen in the ice, . . . preserved down 
to the present period with their skin, 
their hair and their flesh. If they had 
not been frozen as soon as killed, pu- 
trefaction would have decomposed 
theni. And besides, this eternal frost 
did not previously exist in those parts 
in which they were frozen, for they 
could not have existed in such a tem- 
perature. The same instant that these 
animals were bereft of life, the coun- 
try which they inhabited became frozen. 
This event was sudden, momentary, 
without gradation." 

The extermination of the mammoths 
is part of a larger picture of geologic 
change that is impossible to reconcile 
with orthodox gradualism. 

HAROLD E. LIPPMAN 

68 Elizabeth Avenue, 
Newark, New Jersey 

Lippman's letter is typical of several 
which I have received since the article 
on frozen mammoths appeared. All 
these letters indicate that the writers 
prefer to retain their former ideas 
about woolly mammoths in spite of 
abundant evidence to the contrary. I 
will not reiterate here all the arguments 
which I have previously presented, but 
I wish to emphasize certain conclusions 
once more. 

It is surprising to read that "the 
frozen mammoths are not found in 
rivers or holes but are often found on 
the highest points of the tundra." Cer- 
tainly the best-studied mammoths have 
come from river banks-on the Bere- 
zovka, Mamontova, and Lena rivers. 
The Lena Delta discovery is the Adams 
mammoth, which Lippman himself 
cites. 

The botanical evidence speaks for 
itself. Any treatise on plant ecology 
and distribution shows that these as- 
semblages (Table 1 in my article) be- 

long in the Tundra and high Boreal 
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northern Canada. There is absolutely 
no evidence of forests; all the tree 
species are dwarf and scrub forms. Only 
a slight shift, if any, in vegetation zones 
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2. gentle boiling action practically 
eliminates water entrainment in 
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particles... permits only the steam to 
enter condenser tube. . ^ 

These features add up 
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is indicated. People who have not been 
in high arctic areas appear to have 
little conception of the relatively lux- 
uriant vegetation there-grasses, flow- 
ers, shrubs, and dwarf trees. It is amaz- 
ing what 24 hours of sunshine a day 
will do! 

It is unfortunate that such critics 
seldom dig back into original references. 
If Lippman had read Tolmachoff's 1929 
paper (written in English), instead of 
reading only Hapgood's interpretation 
of Tolmachoff's ideas, he would realize 
that Tolmachoff's ideas on death and 
preservation are nearly the same as 
mine. 

I would like to say something about 
Lippman's concept of "gradualism," 
which he has apparently confused with 
uniformitarianism. Uniformitarianism 
("the present is a key to the past") is 
the geologist's concept that processes 
that acted on the earth in the past are 
the same processes that are operating 
today, on the same scale and at ap- 
proximately the same rates. A catas- 
trophe such as a river flood or a tidal 
wave could have happened in the past 
just as it does today. Also, the very 
slow downcutting of streams has al- 
ways taken place, although the rates 
have been variable in time and space. 
It is not logically sound to postulate a 
major catastrophe on a scale far beyond 
anything we have experienced to ex- 
plain geological phenomena which can 
be adequately explained by the every- 
day processes which we can observe 
around us. 

Certainly the death (suffocation, in 
several cases) of the frozen mammoths 
was catastrophic, and they were frozen 
in a very short time, geologically speak- 
ing-probably in much less than 1 
year. Decomposition of the mammoth 
carcasses was retarded by the cold 
climate and the very low bacteria count 
in the Arctic, and by burial of the 
beasts at the time they died. In at least 
some cases, decomposition of the flesh 
had begun before the carcass was com- 
pletely frozen. Such catastrophes are in 
accord with the doctrine of uniformi- 
tarianism. 

Finally, a word about volcanism as 
a cause of widespread glaciation. The 
volcanic theory fails on two main 
counts: it is both quantitatively and 
chronologically inadequate. The largest 
volcanic explosions we know-for ex- 
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volcanic explosions we know-for ex- 
ample, that of Krakatau in 1883-had 
a very small and short-lived effect on 
world climate, whereas many decades 
and centuries of climatic cooling are 
required to build continental ice sheets. 
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have built-in ratio analyzers for specific activity (C14/C02) and 
respiratory quotient (C02/02). 
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FAST - The Shadograph comes to rest 
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jection indication provides a sharp 
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In addition, the effects of volcanic dust 
are strongly restricted to areas close to 
volcanoes. There is little, if any, evi- 
dence of world-wide, or hemisphere- 
wide, volcanism, whereas glaciation was 
world-wide! Moreover, some periods 
of great volcanic activity, such as that 
which produced the tremendous lava 
fields of the Columbia River Plateau in 
Washington and Oregon in mid-Terti- 
ary time, were not accompanied by 
glaciation. Many such examples could 
be cited. Furthermore, it is highly im- 
probable that volcanic holocausts could 
account for the several fluctuations of 
the Pleistocene Ice Age: four major 
and numerous minor advances and re- 
treats of continental ice sheets within 
the last 1 million years. 

WILLIAM R. FARRAND 

Department of Geology, 
University of Michigan, Ann Arbor 

On Planarian Behavior 

Recently I have become more than a 
little interested in the problem of the 
extent to which learning may be demon- 
strated in lower invertebrates. As a re- 
sult, the report of Best and Rubinstein 
entitled "Environmental familiarity and 
feeding in a planarian" [Science 135, 
916 (1962)] came to my particular at- 
tention. I have some doubts about this 
report and wish to ask whether the 
authors can resolve them. 

The authors compare feeding times 
in two samples of the animal, one of 
which they say was "unfamiliarized" 
with respect to its environment, the 
other "familiarized." The "familiarized" 
animals were placed, with no food, for 
90 minutes in a plastic test receptacle 
containing water from their home bowl. 
They were then removed and put back 
in their home bowl for 25 minutes. They 
were then put back into the Lucite test 
chamber, which now contained liver, 
and their feeding time was measured. 
The so-called "unfamiliarized" group 
were taken from their home bowl and 
placed in the Lucite test chamber with 
liver, and their feeding time was meas- 
ured forthwith. 

No doubt the data presented for the 
feeding times of the two samples, which 
show that the so-called "familiarized" 
individuals had a shorter latency period 
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Washington and Oregon in mid-Terti- 
ary time, were not accompanied by 
glaciation. Many such examples could 
be cited. Furthermore, it is highly im- 
probable that volcanic holocausts could 
account for the several fluctuations of 
the Pleistocene Ice Age: four major 
and numerous minor advances and re- 
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WILLIAM R. FARRAND 

Department of Geology, 
University of Michigan, Ann Arbor 

On Planarian Behavior 

Recently I have become more than a 
little interested in the problem of the 
extent to which learning may be demon- 
strated in lower invertebrates. As a re- 
sult, the report of Best and Rubinstein 
entitled "Environmental familiarity and 
feeding in a planarian" [Science 135, 
916 (1962)] came to my particular at- 
tention. I have some doubts about this 
report and wish to ask whether the 
authors can resolve them. 

The authors compare feeding times 
in two samples of the animal, one of 
which they say was "unfamiliarized" 
with respect to its environment, the 
other "familiarized." The "familiarized" 
animals were placed, with no food, for 
90 minutes in a plastic test receptacle 
containing water from their home bowl. 
They were then removed and put back 
in their home bowl for 25 minutes. They 
were then put back into the Lucite test 
chamber, which now contained liver, 
and their feeding time was measured. 
The so-called "unfamiliarized" group 
were taken from their home bowl and 
placed in the Lucite test chamber with 
liver, and their feeding time was meas- 
ured forthwith. 

No doubt the data presented for the 
feeding times of the two samples, which 
show that the so-called "familiarized" 
individuals had a shorter latency period 
before feeding than the so-called "un- 
familiarized" group, were accurately 
obtained, and the sample of animals, al- 
though small in each case, appears to 
have been adequate to give statistically 
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significant results. However, the glaring 
weakness in this technique, which ap- 
pears to me to render the conclusions 
completely unfounded, consists in the 
fact that no effort whatever was made 
to control the obvious differences in 
the total exposure to stimuli of the two 
samples prior to the measuring of feed- 
ing time. 

No mention whatever is made of the 
manner in which the samples were 
manipulated, but it is obvious that 
the "familiarized" group must have 
undergone more manipulation in the 
transfer from container to container 
and must have received more continued 
barrages of diverse stimuli immediately 
prior to testing than the "unfamiliar- 
ized" group. How were these animals 
handled? With brushes? With pipets? 

It is stated that "planarians of both 
groups continue moving in the test 
chamber during their latency period in 
the food test, encountering the pieces 
of liver repeatedly during this period. 
Hence, the differential latency cannot 
be ascribed to a difference in activity 
that causes one group to find the food 
sooner." Granted (even though there 
are no data on activity to prove it). But 
is it not perfectly possible that an in- 
crease in sensitivity to external stimuli 
(chemical, and so on) may have resulted 
from the general activity induced dur- 
ing (the uncontrolled) manipulation? 
Who is to say that this activity did not 
make the so-called "familiarized" ani- 
mals merely "hungrier"? 

As I understand it, a scientific con- 
trol exists only when, in two parallel 
experiments, a single variable factor is 
altered in one of the two. It is on this 
basis that I claim that Best and Rubin- 
stein's experiment is uncontrolled. The 
experiment also illustrates the danger, 
when dealing with the behavior of sim- 
ple animals, of using loose "psychologi- 
cal" concepts with little or no physio- 
logical foundation. It is of course un- 
derstandable that such techniques and 
terminology should be used by psychol- 
ogists in their dealings with human be- 
havior, which as yet cannot be entirely 
understood at the physiological level, 
but they should not be used in experi- 
ments on the behavior of invertebrates, 
which can and should be as strictly 
controlled as are physiological experi- 
ments on isolated systems. Until ex- 
periments of this kind are strictly con- 
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ments on the behavior of invertebrates, 
which can and should be as strictly 
controlled as are physiological experi- 
ments on isolated systems. Until ex- 
periments of this kind are strictly con- 
trolled we will never really gain any 
truths as to the nature of the behavior 
of lower forms. One tends to feel, after 
reading this report, that in the midst 
of the experiment one Cura said to 
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Have you Automated 
Your Data Files? 

or are you operating with eighteenth century abstracting and filing 
techniques in your research work? Partly because all other data 

recovery systems have been costly and complex scientists have shied 

away from changing the methods by which they index and cross 
correlate their personal files. 
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techniques in your research work? Partly because all other data 

recovery systems have been costly and complex scientists have shied 

away from changing the methods by which they index and cross 
correlate their personal files. 

These days so many laboratory procedures 
are automated-weighing, pipetting, setting 
exposure times, recording data, that it is sur- 
prising so little has been done with the most 
basic part of the scientific process-the re- 
search itself. Chaonces are that your abstract 
file is just the same as it would be in the lab 
of an eighteenth century scientist. You put the 
articles into files by authors or by categories; 
abstracts are kept the same way. But did you 
know that for no extra cost you can keep arti- 
cles and abstracts on file in up to ten thou- 
sand categories at once? Think of the possi- 
bilities this creates for cross correlating raw 
data, or bringing together papers that inci- 
dentally touch on related subjects. 

Highly efficient 
Information retrieval systems for personal 

use or small card files are usually expensive, 
cumbersome, and require special personnel to 
reprogram the sorting procedures. The Geniac 
Portable Memory Unit is suited particularly for 
files of 1000-10,000 where low installation 
costs and maintenance by office personnel are 
highly desirable features. Sorting equipment 
is simple but effective so that there can be 
no need for outside repairment or service. 

Furthermore sorting rates are conservatively 
400 per minute with simultaineous sorting in 
25 categories at once. Procedures with other 
equipment of this speed require one sort per 
category. Our PMU therefore reduces the time 
you have to spend waiting for the retrieval 
sort to be made. 
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Low Installation Cost 
A crucial part of any decision to install a 

data retrieval system is: How Much Will it 
Cost to Install and Maintain? The installation 
cost properly includes the expense of tran- 
scribing data into the new procedure. With 
our standard PMU cards (5x8 inches with 88 
holes around the edges) the data can be 
typed on the surface, pasted on as abstracts 
from journails or in the case of smaller articles 
pasted right on the card. Larger cards are 
available on special order for any purpose 
with printing if required. We have found that 
most customers are satisfied with the standard 
cards. 

Coding of the cards is extremely simple 
using a random overlapping code for the basic 
categories you choose for each item. Once you 
have checked off the phrases or numbers cod- 
ing proceeds by notching the cards around the 
edge at the appropriate numbers. This work 
is readily delegated to non-trained clerical 
personnel as is the sorting procedure. You do 
not need specially trained operators for our 
equipment. 

Cards once used do not have to be replaced 
in order. Just drop them back, after use, any- 
where. The file is immediately available for 
reuse. This, by the way, avoids the terrible 
danger that a card, through misfiling, will be 
permanently unaccounted for in routine 
searches. 
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Cards are readily sorted by hand rods. 

An Intelligence Amplifier 
We think the time has come to aoutomate 

research thinking. We like to consider our 
PMU units intelligence amplifiers because you 
get out an assortment less random than the 
data you put in. Purists may not consider this 
a true amplifier of intelligence but they can- 
not disagree with us that it speeds up routine 
crossfiling. intercorrelation and data retrieval 
enormously. 

Free Inspection Offer. 
There is no charge for you to inspect our 

system. So why don't you try this inexpensive 
simple method for improving your own data 
file today. Elsewhere on this page we have a 
list of firms, institutions and government of- 
fices that have ordered and are using our 
PMU system. We are pleased, too, that every 
day we receive reorders for more cards to 
expand their files aind for new basic sets so 
that their associates and friends can get their 
research done more efficiently. 

To buy decide on the initial offer you want 
and send us an order on your institutional 
purchase forms; if you want just clip out 
the coupon below and send it in. Your order 
will be filled promptly from stock on the same 
day received. 

Each basic kit contains instructions for cod- 
ing the cards to achieve optimum efficiency. 
We are glad to provide at no extra charge 
advice on coding procedures for your particu- 
lar research application. 

I Oliver Garfield Co., Inc. 
Rm. 822, 17 St. Marks Place, New York 3, N. Y. 

Please reserve a GENIAC Portable 
Memory Unit in my name for immed- 
iate delivery. I wish to order with it I the following equipment: 1 J Basic PMU, with 200 

punched cards, hand 
notching tool, 5 sorting 
rods, Coding Instructions 

@ $19.95 
add 80? post and handling - 

I Master PMU including 
Basic Unit above plus 
1,000 extra cards and 
free filing cabinet @ $49.95 - 

add $4.75 per unit balance 
refunded, post and handling 

E Cabinet alone @ $8.00 plus 
1.00 postage and ha,ndling 
Additional cards @ $4.00 
per hundred or $30.00 
per thousand. 

add 30t postage 
per hundred cards _--- 

I 1 enclose my check or money 
order for ...........$- 
I understand that if I do not find the 
GENIAC Portable Memory Unit all that 

| you have said it is I may return the 
entire unit and the cost of the unit 
will be refunded. 
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HANDLE 

HAZARDOUS 

MATERIALS 

SAFELY! 
* TOXIC CHEMICALS 
E RADIOACTIVE MATERIALS 
* LIVE VIRUSES, BACTERIA 
A CONTAMINANTS 
* MIRACLE METALS 

Virtually any dangerous substance 
can be handled safely in one of 
the wide variety of special en- 
closures manufactured by S. Blick- 
man, Inc. These include dry boxes, 
biological safety cabinets, con- 
trolled - atmosphere boxes, fume 
hoods and many other types. Two 
are illustrated here. 
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another: "Joe, I'm not gonna eat in 
this joint; I ain't familiar with it!" 

In simpler terms, it would appear 
that the authors are aware neither of 
the sorts of strictly controlled tech- 
niques that can be used in the investiga- 
tion of the behavior of lower animals 
nor of the temporal position of verte- 
brates in the general picture of the evo- 
lution of the metazoan nervous system. 
They state that "these . . . behavior 
patterns [which they claim to have 
demonstrated] may predate, and be 
more universal than, the vertebrate 
brain." I believe that there is excellent 
paleontological evidence that highly 
complicated invertebrate nervous sys- 
tems (such as the Cephalopod system, 
in which learning has been so beauti- 
fully demonstrated by Young and his 
colleagues) may have evolved eons be- 
fore even so primitive a brain as that 
of a bony fish. 

DEMOREST DAVENPORT 
Department of Biological Sciences, 
University of California, Santa Barbara 

In spite of Davenport's obvious en- 
joyment of incensing himself, he has 
penetrated to the crux of several im- 
portant matters, and his discussion 
serves to highlight them. 

In deference to Davenport's objec- 
tion to our designation of the two 
groups, I will call the subjects (Cura 
foremanii) of the "unfamiliarized" 
group "Peter" and those of the "fa- 
miliarized" group, "Paul." 

In a strictly logical sense, Daven- 
port's objection to the lack of a han- 
dling control for the Peter subjects is 
legitimate; practically, it is not. To see 
this, consider the temporal sequence of 
events for subjects of the two groups. 
At 115 minutes (90 + 25) before the 
test period, a Paul subject is trans- 
ferred (by a pipet with a uniform 1/4- 

inch bore, flame-polished at the end) 
from its home bowl to the Lucite cham- 
ber. 

Since Cura foremanii (unlike mem- 
bers of the genus Dugesia, which ad- 
here tenaciously) cling only very 
slightly to glass or plastic surfaces, this 
transfer can be made very gently by an 
experienced handler. The Paul subject 
is returned to its home bowl at the end 
of the "familiarization" period by simply 
placing the Lucite chamber in the 
water of the subject's home level and 
allowing it to crawl out. Thus, the only 
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onset of the test period. 
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they can be placed directly in water. 
dri-Na is available in 1- and 5-lb. bot- 
tles from all J. T. Baker distributors. 

Write for a Product Data Sheet giving 
specifications, typical drying perform- 
ance, and other helpful information. 

j^\ /k'J. T. Baker 
J.T.Baker Chemical Co. 

~'S2,~ Phlllpsburg. New Jersey 

NEW! SAFE! 
CONVENIENT! 

dri-Na 
'Baker Analyzed 

REAGENT 
dri-Na is J. T. Baker's sodium-lead 
alloy containing 10% sodium. dri-Na 
is the modern way to use sodium in safe, 
convenient form for 

DRYING SOLVENTS and 
SYNTHESIS OF ORGANIC 
LEAD COMPOUNDS 

SAFE-eliminates hazard. dri-Na saves 
time and effort because it is available 
for immediate use. You can use it right 
from the bottle. You avoid the tedious 
use of a die, often employed with metallic 
sodium in drying solvents. 

Tests show that dri-Na reduces water 
content of solvents satisfactorily without 
affecting purity. It is safe to use. There 
is no hazard in disposing of residues: 
they can be placed directly in water. 
dri-Na is available in 1- and 5-lb. bot- 
tles from all J. T. Baker distributors. 

Write for a Product Data Sheet giving 
specifications, typical drying perform- 
ance, and other helpful information. 

j^\ /k'J. T. Baker 
J.T.Baker Chemical Co. 

~'S2,~ Phlllpsburg. New Jersey 

SCIENCE, VOL. 137 SCIENCE, VOL. 137 

*. i 
?. 

*. i 
?. 

K 
....ii 11- 
i. 

'i 

i 

i 

1. 

K 
....ii 11- 
i. 

'i 

i 

i 

1. 

454 454 



Furthermore, even if one were to 
grant that there is a small excitatory 
effect from such a transfer almost 2 
hours prior to the test period, this ef- 
fect would be completely masked by 
that of the similar transfer, common 
to the two groups, that occurs at the 
beginning of the test period. 

"Who is to say that this activity did 
not make the so-called 'familiarized' 
animals merely 'hungrier' "? If one 
places a Cura in a maze system similar 
to the Lucite receptacle used but lack- 
ing the rim-that is, with the top 12 
millimeters cut off-the planarian will 
exhibit considerable activity, but it 
will not eat at all in such a confined 
space. Other observations strongly sug- 
gest that this response to entrapment is 
aversive and that the activity is directed 
toward escape. When one feeds pla- 
naria in their home bowls in the nor- 
mal course of maintenance, the proba- 
bility that an encounter with the food 
will result in feeding is much greater. 
According to Davenport's conjecture 
it should be lower, since the animals 
have not been previously stimulated 
into activity. 

Davenport's "Joe, I'm not gonna eat 
in this joint" is somewhat more folksy 
than we would have put it but is, 
nevertheless, not too inaccurate. Para- 
phrasing into computer terminology, 
one might say that the Cura nervous 
system, in common with the vertebrate 
nervous system, seems to have a pro- 
gramming instruction to delay feeding 
in an unfamiliar (and hence potentially 
dangerous) environment. Our interest 
in the effect was not, as Davenport 
seems to think, simply that of demon- 
strating learning per se in planaria, for 
this has been done elsewhere (1). More 
interesting is the fact that the pla- 
narian seems to have learned something 
without the introduction of an explicit 
reinforcement and seems to contain 
the "Hey Joe . . ." program mentioned 
above. Studies such as those of K. Von 
Frisch on the bee language illustrate 
that the evolution of behavior is a far 
richer subject than the mere tracing of 
the capacity for learning. 

Davenport apparently feels we are 
being anthropomorphic about planarian 
behavior. This is not quite correct. It 
would be more accurate to accuse us 
of being planariomorphic in our view 
of rats and men in the following sense. 
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the vertebrate brain. What we intended 
to suggest is that those psychological 
characteristics are perhaps built of 
well-formed behavioral bricks already 
having their origin in the most primi- 
tive central nervous systems-for ex- 
ample, that of the planarians. 

Being for controlled experiments is 
like being against sin. It is not, how- 
ever, entirely clear to us what Daven- 
port means by "controlled experiment," 
"physiological interpretation," and so 
on, and since one of us is a physiolo- 
gist (the other is a psychologist), the 
communication failure is not entirely 
due to our lack of familiarity with and 
appreciation of physiological methods. 
If he means we should confine our- 
selves exclusively to notions of "exci- 
tation," "inhibition," tropism, and re- 
flex, then I must confess not only a 
lack of sympathy for such chauvinistic 
nonsense but a reasonable certainty 
that the investigators of invertebrate 
behavior who do have simply not been 
observant. 

Davenport must know that the re- 
ports in Science are seldom allowed 
more space than the equivalent of 1200 
words for text, figures, everything-a 
limitation which prohibits review of the 
literature. Hence the omission of J. Z. 
Young's important studies, as well as 
those of Von Frisch and many others. 

JAY BOYD BEST 
Department of Physiology, 
College of Medicine, 
University of Illinois, Chicago 

Reference 

1. J. B. Best and I. Rubinstein, Federation Proc. 
19, 24 (1960); --, J. Comp. Physiol. 
Psychol., in press; R. Thompson and J. V. 
McConnell, ibid. 48, 65 (1955); P. van Oye, 
Nattuurw. Tijdschr. Ghent 2, 1 (1920). 

Science and Democracy 

A recent editorial in Science [136, 
231 (20 Apr. 1962)] raises again the 
frequently discussed question of wheth- 
er democracy necessarily provides the 
best soil for science. A devil's advocate 
could make a good case for answering 
"no"; and an impartial jury, faced with 
the question, would probably bring in 
the Scottish verdict of "not proven." In- 
deed, if such a proposition had been 
put forward a century ago almost any 
informed person would have answered 
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archical countries of Europe. As Du- 
pree (1) has noted, Asa Gray, for in- 
stance, believed that only a monarchical 
government could effectively support 
science. "Neither our Congress nor our 
executive department can be depended 
on for attending to any such thing wise- 
ly or honestly," Gray wrote in a letter 
to Joseph D. Hooker on 3 June 1866. 

American scientists today in gen- 
eral believe that science is good and 
also that democracy is good. It is an 
easy jump from that belief to the con- 
clusion that the one is therefore good 
for the other. Our natural predilections 
favor such a view; but this very fact 
should put any critical scientist on his 
guard against accepting the proposition 
too readily. A few glimpses at the past 
might provide strong evidence to the 
contrary. During most of the 18th cen- 
tury, under the very undemocratic gov- 
ernments of Louis XV and Louis XVI, 
France led the world in science. Al- 
though Lavoisier was executed during 
the Revolution, French science survived 
and flourished vigorously under the 
Napoleonic dictatorship. Napoleon him- 
self gave active encouragement to sci- 
ence and took a group of distinguished 
scientists and scholars, including Monge 
and Berthollet, on his Egyptian expe- 
dition to carry on researches. Likewise, 
Imperial Germany from 1870 to 1914 
held a position of world leadership in 
science and learning, yet it was cer- 
tainly no democracy. One could cite 
further instances, but these may suffice 
for illustration. 

More important, probably, than any 
particular form of government was the 
European tradition that rated intellec- 
tual achievement and the advancement 
of learning as being among the supreme 
values in the life of man. This tradition 
was not bounded by national frontiers; 
it persisted through the upheavals of 
war and revolution. Harsh governments 
sometimes imposed rigid limits upon 
the freedom of inquiry and discussion, 
when political issues were involved, but 
the area of intellectual freedom was 
still very broad. Modern science is pri- 
marily a European creation; one need 
only look at a list of the leading Amer- 
ican scientists today, in almost any 
field, to see how many of them were 
born and educated in Europe. 

Obviously, some kinds of govern- 
ment are inherently inimical to science. 
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German science slowly disintegrated 
during the frenzied fanaticism of the 
Nazi regime, which was rooted in a 
deep irrationalism that was funda- 
mentally hostile to science. Likewise it 
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is clear that Soviet science, and biology 
in particular, was heavily damaged by 
Stalin's assault on genetics. I see no 
evidence, however, on the basis of the 
historical record up to this time, that 
science necessarily flourishes better un- 
der a democracy than under an au- 
thoritarian regime, provided the latter 
is reasonable enough to allow investi- 
gators to pursue their researches with- 
out interference, in the field of their in- 
terest. I doubt whether the imagination 
of Soviet physicists and chemists in at- 
tacking scientific problems today is sig- 
nificantly inhibited by the fact that the 
free play of thought and discussion in 
the domain of the social sciences is 
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sharply restricted in Russia. The Rus- 
sian biologists may suffer more than 
the physicists and chemists, since their 
field of research is closer to the social 
sciences, but here the wounds suffered 
by Soviet biology in the Lysenko con- 
troversy have probably been a more 
important factor. 

The spirit of independent inquiry, 
which is essential for every scientist, 
sometimes spreads from the particular 
area of his research interests and be- 
comes embodied in an independent 
and critical attitude toward the prob- 
lems of the world in general. Hence, 
one may cherish the hope that totali- 
tarian governments, which today are 
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compelled to promote the development 
of science in order to maintain their 
position as world powers, will eventually 
become permeated by more liberal 
thinking on the part of their scientists, 
who may gradually come to assert their 
intellectual independence in wider 
spheres of thought and action. This, 
however, remains a hope, fostered by 
our own interests and predilections, not 
an established fact. 

It has indeed been demonstrated in 
our time that the government of a de- 
mocracy, such as that of the United 
States, can effectively foster the devel- 
opment of science on an unprecedented 
scale. In this sense experience has re- 
futed the gloomy forebodings of Asa 
Gray, quoted in the first paragraph of 
this letter; but this is obviously no 
proof that a democratic society can 
promote the growth of science more 
effectively than any other. 

The subject deserves more thought 
and research than has been given to it, 
and these brief remarks are offered 
largely in the hope that they may stim- 
ulate historians and social scientists to 
inquire more deeply into the relations 
between the growth of science and the 
form of government and society in 
which the scientists live. 

JOHN T. EDSALL 
Biological Laboratories, 
Harvard University, 
Cambridge, Massachusetts 

Reference 

1. A. H. Dupree, Science in the Federal Govern- 
ment: A History of Policies and Activities to 
1940 (Harvard Univ. Press, Cambridge, Mass., 
1957), p. 156. 

Proving Grounds in the 

Behavioral Sciences 

Two sentences from a recent issue 
of Science [135, 503, 505 (1962)], one 
from the editorial "Prophecy fulfilled" 
and one from the article, "A scientific 
society-the beginnings," by Glenn Sea- 
borg (neither sentence especially ger- 
mane to the principal theme of either 
author), plus a sentence from the lead 
article of a later issue, "Strengthening 
the behavioral sciences" [136, 233 
(1962)], places in juxtaposition factors 
which I believe underlie a major dislo- 
cation in the "mix" of American re- 
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sentence from Seaborg is: "Today, 
about 12 percent of the federal funds 
for research and development are used 
to support basic research fields." The 
statement from the later issue is: "large- 
scale action programs have seldom been 
accompanied or preceded by pilot stud- 
ies which evaluated the several alter- 
native actions that appeared equally at- 
tractive." 

In the physical sciences and in en- 
gineering, Seaborg notes, Americans 
spend some $8 in the "theory-to-prac- 
tice sequence" for each $1 spent on 
theory, in contrast to the disregard of 
this aspect of effort in the behavioral 
sciences, as noted in the third sentence 
quoted. No, or few, test facilities or 
proving grounds in the behavioral sci- 
ences can be cited as counterparts of 
the tens or even hundreds supported 
in the physical and engineering sciences. 
Who is to say that if a comparable ef- 
fort were made, comparable results 
would not be achieved? 

It is a commonly accepted view that 
the behavioral sciences are not as far 
advanced as the natural sciences. The 
conclusion is sometimes drawn that this 
is the sole or a major cause of the less 
firm understanding, in practice, of be- 
havioral than of physical phenomena. 
The "mathematical model" of this ar- 
gument might run as follows: given 
curves / and g, where a point A of f 
is not on g and a point B of g is not on 
f, then / and g can have no point in 
common. 

It should be clear that neither the 
conclusion nor the line of argument is 
espoused in any of the articles cited. 
Indeed, it appears that they justify, 
rather, the conclusion that in the "the- 
ory-to-practice sequence," as elsewhere, 
"you get what you pay for." 

CLIFFORD J. MALONEY 

601 Culler Avenue, 
Frederick, Maryland 

Genesis of Cancer 

Despite its title, "Heritance of ac- 
quired characters," the recent article by 
Frank L. Horsfall, Jr. [Science 136, 472 
(1962)], is devoted largely to the rela- 
tionship between viruses and cancer. I 
have no professional concern with that 
subject and no fault to find with factual 
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aspects of the article. The title, the in- 
troduction, and some further remarks 
have, however, misleading implications 
for a field with which I am concerned 
-evolutionary theory. 
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The author states that, "the theme 
does not carry the implication of refu- 
tation or support of any theory of in- 
heritance, certainly not of Lamarckian 
concepts . . ." but he belies this by 
adding that if knowledge of the genesis 
of cancer should not correspond "with 
Mendelian and Darwinian teachings . . . 
it may be well to reassess our views." 
The disclaimer of concern with theories 
of inheritance further rings false be- 
cause the whole article is based on the 
theory of inheritance by DNA coding. 
The title of the article and the mention 
of Lamarck and Darwin certainly sug- 
gest pertinence to the old controversy 
as to whether the evolutionary adapta- 
tion of organisms is caused by the in- 
heritance of acquired characters or by 
natural selection. Later, Horsfall argues 
that the result of introducing foreign 
DNA into a cell is an acquired charac- 
ter and that, "The evidence that it is in 
fact heritable appears conclusive." Re- 
gardless of Horsfall's intended con- 
clusions, his way of expressing them 
invites citation as "proof" of the Neo- 
Lamarckian inheritance of acquired 
characters. 

The apparently conclusive evidence 
to which Horsfall refers is that addi- 
tions to the heredity of a cell may be 
made by the introduction of viral DNA. 
This is one of the most exciting recent 
discoveries in biology, but it has nothing 
whatever to do with the theory of the 
inheritance of acquired characters, as 
that expression has always hitherto been 
used. Put in somewhat more modern 
terms than usual, that theory claims 
that individual and purely somatic mod- 
ifications, or somations, acquired within 
the reaction range of an inherited ge- 
netic code can alter that code (in the 
gametes, if the individual is sexual and 
multicellular) by encoding the somation 
itself. There is no evidence that this 
ever happens. The incorporation of 
foreign bits of precoded DNA does not 
constitute such evidence, and indeed 
has no bearing on the question. One is 
tempted to say that this is an example, 
not of the heritability of acquired char- 
acters, but of the acquisition of heritable 
characters. But that might still be a 
somewhat misleading statement. 

Further, Horsfall's argument that the 
results of the introduction of new DNA 
into a cell are acquired characters would 
logically lead to labeling the results of 
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CARTRIDGES 
REGENERATED 

ON YOUR PREMISES 
- NO SHUTDOWN - 

When the purifying capacity of Barn- 
stead Suprcartridge? Demineralizers 
is exhausted, they now can be brought 
to one central location in your plant 
and reactivated in this New Barn- 
stead Regenerator. Photo shows Size 
10 Cartridge (at right) in position for 
regeneration. The exhausted resins 
flow into the column for regeneration 
and then return to the Cartridge. The 
column holds, and will regenerate, 
resins from three Size 10 Cartridges 
simultaneously. Cartridges are quickly 
and easily removed. 

Sizes 10 and 30 Suprcartridges can 
be operated at flow rates up to 1500 
gph, and size 45 up to 3000 gph. 
When exhausted, they are brought to 
Regenerator to be reactivated. This 
provides low-cost, multiple-station 
operation at high flow rates with a 
minimum of equipment and labor. 
Suprcartridges are lightweight, can- 
not rust, are extremely durable, and 
can be installed or removed readily. 
The regenerator itself can be used as 
a demineralizer to meet peak produc- 
tion needs. 

Write for literature: Bulletin #179 
Suprcartridges and Regenerator. 
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situation is not improved by misappli- 
cation of old language, such as the 
term "acquired characters." 

I trust that both Horsfall and his 
readers will take this not as a contra- 
diction but as a clarification of his in- 
tended meaning. 

GEORGE GAYLORD SIMPSON 
Museum of Comparative Zoology, 
Harvard University, 
Cambridge, Massachusetts 

Comprehension and Understanding 

Webster's Third New International 
Dictionary gives two rather different 
definitions for the word understanding: 
"1: the act of grasping mentally . . . (a 
clear [understanding] of the reasons for 
his failure)"; and "4a: a friendly or har- 
monious relationship (working for bet- 
ter [understanding] between nations). 
..." One of the factors that confuses 
discussion of our relations with Russia 
is a tendency to mix up these two 
distinct meanings of the word. Melvin 
H. Marx's letter [Science 136, 190 
(1962)] rather neatly illustrates this 
confusion. Marx states that the "funda- 
mental disease . . . [is] the almost 
total ignorance of the problems and 
intentions of the 'other side' evident 
on each side." He feels it should be 
treated "by improving the reciprocal 
understanding and appreciation of 
strengths, as well as weaknesses, of 
the American and Russian societies." 
It is very clear that study and educative 
efforts will improve the understanding, 
in the sense of the comprehension that 
the two peoples have of the "other 
side's" system. It is not at all clear that 
this will lead to a friendly or harmoni- 
ous relationship. 

Khrushchev has said that he hopes 
to bury us. It is surely possible that 
he doesn't really mean it, but it is also 
possible that he does. If Khrushchev 
does wish to impose his system upon 
us, then a better understanding of that 
fact would surely not lead to "resolving 
the underlying tensions by improving 
the reciprocal understanding. ... . 
The possibility that further comprehen- 
sion of the Soviet system might lead to 
even more strained relations between 
ourselves and the Soviets, or perhaps 
leave the present situation unchanged, 
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even more strained relations between 
ourselves and the Soviets, or perhaps 
leave the present situation unchanged, 
is simply ignored by Marx. The re- 
ciprocal possibility, that the Russian 
value system is such that their esteem 
for us will not increase as they know 
more about us, is also ignored. 
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* Developed for use in both stu- 
dent and research laboratories. 

* Wide range of variables make 
the "751B" a highly useful re- 
search lab instrument. 

* Stepped frequency and duration 
controls permit resetting to 
assure consistent, repeatable 
experiments. 

* Wide frequency range of recur- 
rent square wave stimuli of 
variable duration, single im- 
pulses, and continuous DC stim- 
ulation of up to 10 seconds. 

* Synchronizing output for use 
with cathode-ray oscilloscope. 

* Monophasic or biphasic output 
selected by a front panel switch. 

Write for complete technical data 
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There is everything to be said for 
inc'teasing our knowledge about Rus- 
sia. There is also a good deal to be 
said for trying, insofar as it is possible, 
to educate the Russians about us. The 
bland assumption that the present ten- 
sions between the two nations result 
from mutual ignorance, however, is 
untenable. In general, in our society 
the most friendly feelings for Russia are 
held by people who have not made a 
special study of the subject. Of those 
people who have devoted their lives 
to a study of communism and the new 
Russian Empire, a high percentage feel 
that we are, if anything, not sufficiently 
aware of the danger. 

GORDON TULLOCK 

Thomas Jefferson Center for 
Studies in Political Economy, 
University of Virginia, Charlottesville 

Tullock's letter makes certain points 
that call for comment. 

First, I made no assumption, "bland" 
or otherwise, that the present impasse 
is a consequence of "mutual ignorance." 
My remarks were entirely directed to- 
ward what can be done, now and in 
the future, to improve relations and 
thereby reduce the tensions which most 
of us deplore. 

Second, implicit in Tullock's letter 
is the assumption that "comprehension 
of the Soviet system" is the objective 
that is under discussion. There is at 
present in this country a sufficient con- 
cern with the Soviet "system"; what I 
am advocating is a greater concern 
for increased social and cultural re- 
lationships with the Russian people- 
scientists, artists, workers, and the like, 
as well as politicians. The most serious 
internal threat we face today is from 
those radicals, of the right as well 
as the left, who see only the ideological 
issues. By concentrating our attention 
solely on these issues they divert us 
from other, equally important and more 
long-standing, factors such as the na- 
tionalistic impulses involved in both 
the Russian and the Chinese "empires." 
Surely one does not need to be "friend- 
ly" to communism to see that the 
ideological interests are not perfectly 
correlated with the nationalistic inter- 
ests of the countries in the so-called 
Communist bloc; the view that they are 
is no more valid than the view that a 
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Russian Empire, a high percentage feel 
that we are, if anything, not sufficiently 
aware of the danger. 

GORDON TULLOCK 

Thomas Jefferson Center for 
Studies in Political Economy, 
University of Virginia, Charlottesville 

Tullock's letter makes certain points 
that call for comment. 

First, I made no assumption, "bland" 
or otherwise, that the present impasse 
is a consequence of "mutual ignorance." 
My remarks were entirely directed to- 
ward what can be done, now and in 
the future, to improve relations and 
thereby reduce the tensions which most 
of us deplore. 

Second, implicit in Tullock's letter 
is the assumption that "comprehension 
of the Soviet system" is the objective 
that is under discussion. There is at 
present in this country a sufficient con- 
cern with the Soviet "system"; what I 
am advocating is a greater concern 
for increased social and cultural re- 
lationships with the Russian people- 
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issues. By concentrating our attention 
solely on these issues they divert us 
from other, equally important and more 
long-standing, factors such as the na- 
tionalistic impulses involved in both 
the Russian and the Chinese "empires." 
Surely one does not need to be "friend- 
ly" to communism to see that the 
ideological interests are not perfectly 
correlated with the nationalistic inter- 
ests of the countries in the so-called 
Communist bloc; the view that they are 
is no more valid than the view that a 
common interest in our brand of politi- 
cal freedom automatically unites the 
Western countries and overrides their 
respective national interests. 

Third, I think it is most unfortunate 
that more and more in this country 
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we seem to be equating liking and re. 
spect, or rather, to be making the latter 
dependent upon the former. It is partic- 
ularly important that we recognize that 
different social and cultural and politi- 
cal systems must be at least tolerated, 
if not fully respected, regardless of 
whether or not we like all the existing 
systems. It is also important that we 
appreciate the rapidly changing nature 
of today's economic and political sys- 
tems-the Russians' as well as our own. 
Differences, where they exist, need not 
be denied, but at the same time the 
areas of similarity, which are probably 
increasing as certain of our political 
leaders have suggested, must also be 
recognized. 

Finally, it is of course perfectly 
true, as Tullock points out, that we do 
not automatically like everything with 
which we become better acquainted. 
Familiarity may certainly breed con- 
tempt. But it is even more certain that 
ignorance breeds suspicion and distrust. 
Thus, while there would be some risk 
incurred in opening up the channels 
of communication with Soviet Russia, 
I think there will be infinitely greater 
risk in continuing our recent course. 

In conclusion, I do not see how 
Tullock's argument negates, or in any 
way modifies, the fundamental con- 
tention of my previous letter. Scientists 
have a unique opportunity to take the 
lead in breaking through encrusted 
political prejudices on both sides, there- 
by helping to produce both kinds of 
"understanding." 

MELVIN H. MARX 

Department of Psychology, 
University of Missouri, Columbia 

An Atypical Occurrence 

May an outside observer add some- 
thing to D. N. Misra's letter in a recent 
issue of Science [136, 199 (1962)]. Any- 
one who knows Indian laboratories 
knows that such things are as rare there 
as in American or British laboratories 
and that if they should occur, they are 
treated equally seriously. What every- 
one may not know, however, is that 
such an event was also wholly out of 

keeping with the admirable establish- 
ment where it chanced to happen, a 
laboratory which is worthily living up 
to a 70-year tradition of fine scientific 
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keeping with the admirable establish- 
ment where it chanced to happen, a 
laboratory which is worthily living up 
to a 70-year tradition of fine scientific 
work and achievement. 

H. R. AMBLER 

British High Commission, 
Chanakyapuri, New Delhi, India 
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Environmental Factors and 

Correlation Coefficients 

In a report in Science [132, 34 
(1960)], Levengood and Shinkle dis- 
cuss environmental factors influencing 
the progeny yields in Drosophila. In 
their Fig. 1 they plot the change in 
progeny yield and barometric pressure 
for 17 generations of flies and claim 
that a correlation cofficient of 0.51 ex- 
ists between progeny yield and baro- 
metric pressure and that this result is 
significant at the 95-percent confidence 
level. Looking at their curve, one ob- 
serves that the peaks and valleys are 
about parallel in just as many instances 
as they are nonparallel. Nevertheless, 
the high correlation coefficient is not 
unexpected, because during the period 
of investigation the barometric pres- 
sure increased in general, as did the 
progeny yield. 

The increase in progeny yield could 
have been the result of acclimation to 
the laboratory environment of the strain 
used, of improved methods of handling, 
or even of change in the ventilating and 
heating system of the laboratory dur- 
ing the months of October and Novem- 
ber. The authors would have obtained 
a similarly good correlation between 
progeny yield and any other factor 
which accidentally increased or de- 
creased during the same interval. For 
example, a good positive correlation 
would have been found with the fuel- 
oil consumption, and a good negative 
correlation with the outdoor activity of 
children. 

The authors seem not to be aware 
that, when computing correlation be- 
tween two series of quantities arranged 
in a time sequence, the correlation be- 
tween the quantities and time has to be 
eliminated first. If a linear dependence 
between time and the other quantities 
is assumed, this can be done by com- 
puting the multiple correlation between 
time, progeny yield, and barometric 
pressure and determining the partial 
correlation coefficient between baro- 
metric pressure and progeny yield with 
the time variant eliminated. Another 
method would be to determine first the 
regression lines of each of the two vari- 
ables relative to the time axis and then 
take the deviations from the regression 
lines instead of the deviations from 
the mean. 
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namely, r --= - 0.015 ? 0.250. Since ob- 
viously the other series, for which no 
data were published, were treated in 
the same way, the authors' finding of 
a correlation between progeny yield of 
Drosophila and barometric pressure is 
not supported by their results. 

Special attention has to be drawn to 
this type of mistake in computing cor- 
relation coefficients between two vari- 
ables arranged in a time sequence, 
since, due to the fact that often there 
are comparatively few cases to which 
experimenters can look for guidance, 
other researchers, trusting the claimed 
high confidence levels, attach tundue 
importance to such findings. 

M. F. BARNOTHY 
University of Illinois 
College of Pharmacy, Chicago 

The time ordinate used in Fig. I of 
our report was chosen simply as a con- 
venient means of illustrating the data in 
graphical form. It was strictly fortuitous 
that during this period of test the baro- 
metric pressure showed a gradual in- 
crease, which Barnothy chooses to de- 
scribe as a "linear dependence." Baro- 
metric pressure and time are independ- 
ent events, and progeny yield and 
time are independent events; therefore, 
all that is necessary is to show the in- 
terdependence of the pressure and the 
progeny yield. Since publication of our 
report we have analyzed over 100 con- 
trol cultures which represent, on a 
cumulative basis, a time span of well 
over 200 weeks, and we have not found 
a time-dependent relationship. For ex- 
ample, in one 16-generation series, the 
correlation of barometric pressure with 
time was essentially zero (r= -0.06), 
whereas the correlation between the 
barometric pressure and the progeny 
yield in this same series was high 
(r = 0.73, within the 95-percent confi- 
dence limits). Also, the maxima and 
minima in the progeny curve corre- 
spond with those in the barometric 
pressure curve at 14 out of a possible 
14 data points. 

In his letter Barnothy concentrates 
on our Fig. 1 and proceeds to ignore 
the data in Fig. 2, which extend over 
approximately a 7-month period and 
do not show a linear change with time. 
The progeny data in Fig. 2 disclose re- 
markably similar variations in curves 
for two spatially isolated culture bottles, 
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and the peaks and valleys of the prog- 
eny curves coincide with those of the 
barometric-pressure curve at five out 
of six data points. Even though the par. 
tial coefficient is small for the Fig. 1 
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case and it appears that there is a cross 
correlation that is dependent on time, 
it has been shown that the factors of 
progeny and barometric pressure do 
not depend on time; therefore the sta- 
tistics we used were appropriate. 

After discussing Fig. 1 Barnothy 
states that it is obvious that other se- 
ries mentioned in the report were 
treated in the "same way." Although 
the same method of applying the corre- 
lation coefficients was used, they were 
not treated in the same way experi- 
mentally. In our report we pointed out, 
after discussing Fig. 1, that a greater 
degree of correlation was obtained by 
using repeated filial generation crosses 
and the barometric pressure reading 
for the 72-hour period covering the 
day before the day of, and the day 
after the initial mating. Since publica- 
tion of the report we have continued 
with this procedure and have repeatedly 
found the correlation between the prog- 
eny yield and the barometric pressure. 
It was also shown in our report that 
growth in an electric field reduced the 
correlation with barometric pressure 
and produced greater progeny yields 
than growth of control cultures out of 
the field. In a later discussion [Science 
133, 115 (1961)] it was pointed out 
that the electric-field effect (35-percent 
greater yield) may possibly be attribut- 
able to variations in air ion densities. 

W. C. LEVENGOOD 
Institute of Science and Technology, 
University of Michigan, Ann Arbor 

Research Costs 

The recent editorial "Wrong ques- 
tion" [Science 136, 291 (27 Apr. 
1962)] is of particular interest. It 
caused me to recall the period in the 
1940's when I served on the "Advisory 
Committee on Research to the Quarter- 
master Corps" and found that the col- 
leges and universities almost always 
underbid commercial organizations 
and either profit-making or nonprofit 
research groups who submitted pro- 
posals for Army research contracts. I 
have been concerned for a number of 
years with the costs of doing research, 
and I had the feeling then that the 
colleges and universities did not really 
know how to calculate their research 
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New Micro Attenuated 

Total Reflectance Attachment 

for Analysis of Small Samples 
Attenuated Total Reflectance, a new infrared sampling technique, 

has been finding increased application in the infrared laboratory. The new 
technique permits the direct infrared analysis of such difficult samples 
as solids, coatings, dense liquids, plastics, and the like, without special 
sample preparation. Now, the Micro Attenuated Total Reflectance Attach- 
ment makes it possible to obtain spectra on minute samples - such as 
chemical residue, strands of fiber, and even tiny fragments of tissue as 
small as 1 mm wide by 4 mm long. 

The Micro ATR Attachment is precision made and ruggedly con- 
structed so that adjustments are constant over long periods of time- 
permitting excellent reproducibility. The use of special condensing mir- 
rors results in a 3 to 1 image reduction and little loss in total energy. The 
Micro ATR sampling approach greatly simplifies the problem of contact- 
ing a sample to a reflecting surface, because contact is required only over 
a very small area. The Micro ATR Attachment can . 
be installed quickly on mdst infrared spectrophotom- "NEW5sET.:R , 

eters. If this piece of equipment is of interest to you, : .^-,..:. : . 

we will be glad to send you additional information. 
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CONNECTICUT INSTRUMENT 
COMPANY 

DIVISION OF BARNES ENGINEERING COMPANY 

WILTON, CONNECTICUT, U. S. A. 

Telephone: Area Code 203, Porter 2-5545 

New Micro Attenuated 

Total Reflectance Attachment 

for Analysis of Small Samples 
Attenuated Total Reflectance, a new infrared sampling technique, 

has been finding increased application in the infrared laboratory. The new 
technique permits the direct infrared analysis of such difficult samples 
as solids, coatings, dense liquids, plastics, and the like, without special 
sample preparation. Now, the Micro Attenuated Total Reflectance Attach- 
ment makes it possible to obtain spectra on minute samples - such as 
chemical residue, strands of fiber, and even tiny fragments of tissue as 
small as 1 mm wide by 4 mm long. 

The Micro ATR Attachment is precision made and ruggedly con- 
structed so that adjustments are constant over long periods of time- 
permitting excellent reproducibility. The use of special condensing mir- 
rors results in a 3 to 1 image reduction and little loss in total energy. The 
Micro ATR sampling approach greatly simplifies the problem of contact- 
ing a sample to a reflecting surface, because contact is required only over 
a very small area. The Micro ATR Attachment can . 
be installed quickly on mdst infrared spectrophotom- "NEW5sET.:R , 

eters. If this piece of equipment is of interest to you, : .^-,..:. : . 

we will be glad to send you additional information. 

. i . . :' i. -*' ..1 ..:." : . . 

Ask to be placed on the mailing list ; _ ̂ ..... 
for the CIC Newsletter. . - *^... 

CONNECTICUT INSTRUMENT 
COMPANY 

DIVISION OF BARNES ENGINEERING COMPANY 

WILTON, CONNECTICUT, U. S. A. 

Telephone: Area Code 203, Porter 2-5545 

New Micro Attenuated 

Total Reflectance Attachment 

for Analysis of Small Samples 
Attenuated Total Reflectance, a new infrared sampling technique, 

has been finding increased application in the infrared laboratory. The new 
technique permits the direct infrared analysis of such difficult samples 
as solids, coatings, dense liquids, plastics, and the like, without special 
sample preparation. Now, the Micro Attenuated Total Reflectance Attach- 
ment makes it possible to obtain spectra on minute samples - such as 
chemical residue, strands of fiber, and even tiny fragments of tissue as 
small as 1 mm wide by 4 mm long. 

The Micro ATR Attachment is precision made and ruggedly con- 
structed so that adjustments are constant over long periods of time- 
permitting excellent reproducibility. The use of special condensing mir- 
rors results in a 3 to 1 image reduction and little loss in total energy. The 
Micro ATR sampling approach greatly simplifies the problem of contact- 
ing a sample to a reflecting surface, because contact is required only over 
a very small area. The Micro ATR Attachment can . 
be installed quickly on mdst infrared spectrophotom- "NEW5sET.:R , 

eters. If this piece of equipment is of interest to you, : .^-,..:. : . 

we will be glad to send you additional information. 

. i . . :' i. -*' ..1 ..:." : . . 

Ask to be placed on the mailing list ; _ ̂ ..... 
for the CIC Newsletter. . - *^... 

CONNECTICUT INSTRUMENT 
COMPANY 

DIVISION OF BARNES ENGINEERING COMPANY 

WILTON, CONNECTICUT, U. S. A. 

Telephone: Area Code 203, Porter 2-5545 

468 468 468 

Tobacco Srrands 
SAMPLE SIZE 2mmp x 6 mn 
Tobacco Srrands 
SAMPLE SIZE 2mmp x 6 mn 
Tobacco Srrands 
SAMPLE SIZE 2mmp x 6 mn 

7 8 9 10 12 13 1. 4 
. 

1 
WAVELENGTH (MICRONS) 

CM 
4000 3000 200 10 0 

7 8 9 10 12 13 1. 4 
. 

1 
WAVELENGTH (MICRONS) 

CM 
4000 3000 200 10 0 

7 8 9 10 12 13 1. 4 
. 

1 
WAVELENGTH (MICRONS) 

CM 
4000 3000 200 10 0 4000 3000 2000 1500 IUU000 900 800UU /U00 

00 ' ...t I ,| . . . -0.0 

100-l 
t.. 

Lla m; li.il ;- 

' l | 11|_> 6 / h '? 1 1 1 x i .3 1i: 
H ~lj ̂  l**A i~~-,v'. -L'.311 ,.7.:,'-'.:;.: 

4000 3000 2000 1500 IUU000 900 800UU /U00 
00 ' ...t I ,| . . . -0.0 

100-l 
t.. 

Lla m; li.il ;- 

' l | 11|_> 6 / h '? 1 1 1 x i .3 1i: 
H ~lj ̂  l**A i~~-,v'. -L'.311 ,.7.:,'-'.:;.: 

4000 3000 2000 1500 IUU000 900 800UU /U00 
00 ' ...t I ,| . . . -0.0 

100-l 
t.. 

Lla m; li.il ;- 

' l | 11|_> 6 / h '? 1 1 1 x i .3 1i: 
H ~lj ̂  l**A i~~-,v'. -L'.311 ,.7.:,'-'.:;.: 

According to my line of reasoning, 
this gave the universities more and 
more to do in the way of government 
research but at the same time it re- 
duced the number of hours available 
to the staff for teaching purposes and, 
since this research was done at an 
unrealistically low cost, caused the 
colleges and universities to become 
financially hard pressed. Consequently, 
tuition costs have risen drastically over 
the past 10 to 15 years, and a plea for 
funds has gone out not only to the 
college alumni but also to the country 
at large and to the federal government. 
On the basis of what I know of the cost 
of doing research in an industrial or- 
ganization, I have a feeling that even 
the 28- or 32-percent burden for in- 
direct costs given in the National Sci- 
ence Foundation study is also far too 
low. On the other side of the coin, 
however, is the possibility that fixing 
the indirect costs of research grants at 
15 percent may cause the colleges 
and universities to become realistic, 
withdraw from this type of research 
activity, and return their full professors 
to the undergraduate classrooms. 

HENRY GRINSFELDER 

8250 New Second Street, 
Elkins Park, Pennsylvania 

Ethical Issues 

May I comment briefly on Haybittle's 
thoughtful remarks [Science 136, 917 
(1962)] concerning my recent letter 
"Standards of ethical conduct" [ibid. 
135, 997 (1962)]. 

I could not agree more with his state- 
ment that "the problem of introducing 
ethical judgments into the practice of 
science is by no means simple." But it 
does not follow, I believe, that this 

problem should be left entirely to the 
conscience of the individual scientist. 
In particular, this would amount to 

giving a blank check to the unscrupu- 
lous. There are other professions, sci- 
entific and otherwise, where ethical 

problems arise, and where Haybittle's 
remark applies-for instance, medicine, 
or the practice of law. In those fields, 
professional associations have long had 
committees on ethics, of the highest 
standing, whose task it is to define 
standards of professional ethics and, 
when necessary, to pass judgment on 
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tributed to a continuing awareness, on 

the part of the members of the profes- 
sions concerned, that ethical issues are 
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an inescapable part of their total pro- 
fessional responsibility. 

The gist of my letter simply was that 
it is high time the professional associa- 
tions in the exact sciences did the same 
and shed their present tacit assumption 
that ethical issues are no legitimate con- 
cern of, say, a professional association 
of physicists. The ethical problems they 
will meet, to be sure, are of the highest 
complexity. This precisely is an im- 
portant reason why these should be 
tackled in the most responsible manner, 
and at the highest possible level of 
competence. 

Not all the issues involved are com- 
plex, however. In particular, I believe 
that they are rather simple in the case 
of the Russian scientists who conducted 
the recent tests. The Russian govern- 
ment had assumed a clear international 
obligation to refrain from further test- 
ing. Those scientists therefore made 
themselves knowing accomplices in a 
breach of international faith. 

Would it really be too much to ex- 
pect the international scientific commu- 
nity to adopt some such stipulation as 
this one as part of a code of profession- 
al ethics: "A scientist may not knowing- 
ly help in a violation, by his own or 
any other government, of international 
law or internationally assumed obliga- 
tions"? 

What a rejection of some such prin- 
ciple would mean can best be seen in a 
hypothetical example: Assume that 
General Salan had seized power in 
France and had decided to use atomic 
bombs for destroying the Algerian 
Moslem population entirely (instances 
of attempted genocide are no novelty 
in the modern world). Should there 
really be no professional obligation- 
beyond the call of individual conscience 
-upon French physicists to reject col- 
laboration in such a project? 

This example points to one other im- 
portant aspect of a code of professional 
ethics: it is apt to provide powerful pro- 
fessional backing to a scientist bent on 
resisting immoral claims upon his 
knowledge. Let us assume that one of 
the great Russian physicists had wished 
to resist Khrushchev; would he not have 
been in a better position to do so if he 
could have pointed to the discredit his 
collaboration would bring to himself 
and to the whole of Russian science 
than if he had had to be content with 
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it's the most versatile apparatus it's the most versatile apparatus 
for ultrasonic cell disruption 
The Biosonik is pretuned for sample loads up to 100ml and can 
be converted to semi-continuous flow to accommodate samples 
from 14 to 500ml/hr. Its easy, semi-automatic tuning remains 
stable throughout the run and provides positive repeatability. 
Biosonik operates on quiet 20 Kc. .. there's no need for shield- 
ing or sound-proofing. No excessive or uneven heating. A peak 
600-watt energy input enables breakdown of larger cell suspen- 
sions. Important too, the Biosonik is completely steam steriliz- 
able because of its stainless steel construction. 

Some of the applications for which the Biosonik is ideal are sonic 
research on liquids, living organisms, chemical mixtures, oil- 
water emulsifications and the preparation of solutions of diffi- 
cult-to-dissolve substances such as steroids. A continuous flow 
Biosonik is available for processing large quantities of cells. 
Write for technical literature or free demonstration. No obliga- 
tion, of course. 

Scientific, Inc. 
and subsid/iares 

Rochester 3, N. Y. * Baltimore 24, Md. * New York 52, N. Y. 
Atlanta 25, Ga. * Buffalo 5, N. Y. * So. Charleston 9, W. Va. 
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Meetings 

Sulfur Isotopes 

An international symposium on the 
biogeochemical cycle of sulfur isotopes 
was held at Yale University from 12 to 
14 April. The symposium, sponsored 
by the National Science Foundation, 
was organized by M. L. Jensen (de- 
partment of geology, Yale). Participat- 
ing were more than three dozen scien- 
tists (including representatives from 
Canada, England, Japan, New Zea- 
land, and Sweden) who are doing re- 
search on the bacteriological, biological, 
chemical, and geological role of sul- 
fur and the distribution of stable sul- 
fur isotopes. 

The meetings offered an opportunity 
for all investigators (with the exception 
of the Russians) who have made exten- 
sive studies on sulfur isotopes to gather 
together and agree upon the acceptance 
of sulfur isotope standards. During the 
past, troilite from the Caiion Diablo 
meteorite has been accepted by several 
investigators as the standard, but its 
absolute S'2/S"3 composition has been 
assumed by various groups to be 
22.200, 22.210, 22.220, and 22.222! 

Even though the precision of sulfur 
isotope measurements, in comparison to 
a standard, is at least ?0.02 percent, 
the absolute values cannot be measured 
with a precision better than about 1 
percent. It was agreed, therefore, to 
assume an absolute value of 22.220 
for the S" /S" composition of Canion 
Diablo troilite. This value will, there- 
fore, be taken to equal zero per mil, 
and 8 S:' per-mil values from different 
laboratories will henceforth be strictly 
comparable. 

The present National Bureau of 
Standards No. 120 standard of native 
sulfur is apparently not satisfactory, as 
variations of more than 2 per mil have 
been obtained by different investigators. 
Variable preparation techniques and 
slight oxidation of this native sulfur 
supply at the Bureau may be causing 
the discrepancy in values. A small 
group of the investigators will, there- 
fore, provide the NBS with at least 
two more satisfactory sulfur isotope 
standards. 
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The majority of the papers presented 
pertained to the role of bacteria in 

oxidizing or reducing sulfur or sulfur 

compounds. Sulfate reducers of the 

Desulfovibrio desulfuricans and Clos- 
tridium nigrificans varieties are appar- 
ently capable of producing vast quanti- 
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ties of hydrogen sulfide appreciably 
enriched in the lighter isotope. The 
geological role of this effective reduc- 
tant in forming ferrous sulfide concen- 
trations along marine coastal margins 
is certainly becoming more fully under- 
stood through the variety of studies by 
scientists of supposedly quite different 
interests, such as bacteriologists, biolo- 
gists, geologists, limnologists, and 
oceanographers. 

The papers presented, and the speak- 
ers, were as follows: "Biogenic ore 
deposits," M. L. Jensen (Yale); "Sul- 
fur isotopes of the gold-quartz deposits 
of Yellowknife, N.W.T.," R. Wanless 
(Geological Survey of Canada); "New 
Zealand sulfur standards in relation to 
meteoritic sulfur," J. R. Hulston and 
T. A. Rafter (Wellington); "Sulfur 
isotope measurements on New Zealand, 
Australian, and Pacific Island speci- 
mens," T. A. Rafter; "Summary of sul- 
fur isotope standards," W. Ault (U.S. 
Geological Survey, Hawaii); "Sulfur 
isotope standards-results and recom- 
mendations," N. Nakai (Yale, and 
Nagoya, Japan) and M. L. Jensen; 
"Diagenesis of sulfur in recent sedi- 
ments," C. H. Oppenheimer (Miami); 
"Pyrite spheres in sediments," L. G. 
Love (Yale, and Sheffield, England); 
"A chemical study of pyrite spherules 
isolated from the surface sediments of 
Little Round Lake, Ontario," J. R. Val- 
lentyne (Cornell); "Observation on 
microbial association with some mineral 
sulfides," H. L. Ehrlich (Rensselaer); 
"Experimental studies of sedimentary 
iron sulfide formation," R. A. Berner 
(Harvard); "Chemistry of the shallow 
water marine mud biological environ- 
ment," J. W. Kanwisher (Woods Hole); 
"Some necessary conditions for frac- 
tionation of sulfur isotopes by Desul- 
fovibrio desulfuricans," G. E. Jones 
(La Jolla) and R. L. Starkey (New 
Brunswick, N.J.); "Biogenic oxidation 
and reduction of sulfur in lake sedi- 
ments," N. Nakai; "Precipitation of 
elemental sulfur by Thiobacillus," W. 
Vishniac (Rochester); "Sulfur isotope 
cycle in fresh water lakes," E. S. 
Deevey, Jr. (Yale), and N. Nakai; 
"Sulfur cycle in recent marine muds," 
I. Kaplan (California Institute of 
Technology); "Carbon isotope frac- 
tionation in bacterial processes," S. R. 
Silverman and W. D. Rosenfeld (La 
Habra); "Carbon isotopes of Gas Hills 
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Other participants in the discussions 
were Alan M. Bateman (Yale); W. 
Broecker and F. Fraser (Lamont); H. 
Dequasie (Millville, N.J.); T. Hoer- 
ing (Geophysical Laboratory, Washing- 
ton, D.C.); Shinya Oana (Nagoya, 
Japan); Gote Ostlund (Stockholm); D. 
Runnells (Harvard); T. Tatsumi 
(Tokyo); H. G. Thode (McMaster 
University); K. K. Turekian (Yale); 
P. E. Yankwich (Urbana); R. L. Ames, 
R. L. Armstrong, G. Holland, and R. 
I. Tilling (Yale); and W. G. Smither- 
ingale (Massachusetts Institute of 
Technology). 

A symposium volume is being pre- 
pared. While the supply lasts, copies of 
this volume will be made available on 
request to anyone interested in the sub- 
ject. Requests should be addressed to 
M. L. Jensen. 

M. L. JENSEN 

Department of Geology, Yale 
University, New Haven Connecticut 

Plant Tissue and Organ Culture 

A symposium on plant tissue and 
organ culture was held at Delhi jointly 
by the University of Delhi and the 
UNESCO South Asia Science Coopera- 
tion Office, New Delhi, from 22 through 
29 December 1961, with P. Maheshwari 
as president. Forty-one delegates, rep- 
resenting India, Ceylon, Burma, Sing- 
apore, the United Kingdom, France, 
Germany, and the United States, partic- 
ipated. Most of them came from uni- 
versities and research institutions of 
India. Special mention might be made 
of the following delegates: F. C. 
Steward (Cornell, United States); H. E. 
Street (Swansea, Wales); J. P. Nitsch 
(Gif sur Yvette, France); and J. Reinert 
(Berlin-Dahlem). 

The 35 papers read covered a wide 
range of subjects, but the majority 
dealt with the rearing of reproductive 
organs of phanerogams (such as male 
cones of pine) and with flowers, anthers, 
ovaries, ovules, seeds, nucelli, and em- 
bryos of angiosperms. It was shown 
that the number of embryos in Citrus 
and Dendrophthoe could be greatly 
multiplied by chemical control of the 
nutritive medium. Other papers per- 
tained to the nutrition of roots; the 
growth of tumors and cells; experi- 
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Pentax at 1/60 sec., f/16. 

You ordinarily don't think of a 
flower as a moving target-until you 
catch one wavering in your view find- 
er. Then you increase shutter speed, 
open up the lens, and-oops, there 
goes your depth of field! Pretty petal, 
poor pistil. 

Use a Honeywell Prox-O-Lite on 
your camera and you do two things: 
(1) stop motion, and (2) permit small- 
er apertures for maximum depth of 
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flash unit which fits right on your lens 
mount to surround your subject with 
shadowless light. 
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lectures were given by five botanists. 
One session was devoted entirely to a 
discussion of progress and prospects 
in tissue-culture research. 

The organizers made every attempt 
to provide adequate communication 
both during and in between the official 
sessions. The proceedings will be pub- 
lished as a separate volume by the In- 
ternational Society of Plant Morpholo- 
gists, University of Delhi. The ad- 
vantages of a small, intimate meeting 
on the university campus were ap- 
preciated by all the participants. 

H. Y. MOHAN RAM 

Department of Botany, 
University of Delhi, Delhi, India 

Forthcoming Events 

September 

14-16. Society of Exploration Geo- 
physicists, annual intern. meeting, Calgary, 
Alberta, Canada. (N. J. Christie, 209A 
Sixth Ave., SW, Calgary) 

15-17. Psychology and Pedagogy, in- 
tern. symp., Turin, Italy. (Servizio di As- 
sistenza Psico-Medico Sociale della Pro- 
vincia di Torino, Via Giovannida Veraz- 
zano 4, Turin) 

16-19. American Inst. of Chemical En- 
gineers, natl. meeting, Denver, Colo. (Sec- 
retary, AICE, 25 W. 45 St., New York 
36) 

16-22. Latin American Chemistry 
Congr., annual, Buenos Aires, Argentina. 
(Secretary, Congreso Latinoamericano de 
Quimica, Casilla de Correo 2153, Buenos 
Aires) 

16-22. Low-Temperature Physics, in- 
tern. conf., London, England. (LT8, Queen 
Mary College, University of London, Mile 
End Rd., London, E.1) 

16--24. Military Medicine and Pharm- 
acy, intern. congr., Caracas, Venezuela. 
(E. P. Vivas, c/o Ministerio de la De- 
fensa, Caracas) 

17--18. Hydrofoils and Air Cushion Ve- 
hicles, natl. meeting, Washington, D.C. 
(W. H. Arata, Jr., Manager-Market Plan- 
ning, Fairchild Stratos, Hagerstown, Md.) 

17-18. Water Protection, symp., Schaff- 
hausen, Switzerland. (Ligue Suisse pour la 
Protection des Eaux, Kurbergstrasse 19, 
Zurich 49, Switzerland) 

17-19. Pharmaceutical Products, intern. 
symp., Florence, Italy. (A. Soldi, Societa 
Italiana di Scienze Pharmaceutiche, Via 
Giorgio Jan 18, Milan, Italy) 

17-21. Hormones and the Kidney, col- 
loquium, London, England. (P. C. Wil- 
liams, c/o Imperial Cancer Research Fund, 
Burtonhole Lane, London, N.W.7) 

17--21. Malacological Congr., London, 
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gress Secretariat, 14 Burgemeester de 
Monchyplein, The Hague) 

17-22. International Brain Research Or- 
ganization, central committee meeting, 
Paris, France. (H. H. Jasper, U.N. Edu- 
cational, Scientific and Cultural Organiza- 
tion, Place de Fontenoy, Paris 7e) 

17-22. International Union Against Tu- 
berculosis, annual, Paris, France. (IUAT, 
15 rue Pomereau, Paris 16") 

17-24. History of Medicine, intern. 
congr., Warsaw and Krakow, Poland. (Or- 
ganizing Committee, Chocimska 22, War- 
saw) 

17-29. Chromatographic Methods for 
Lipid Research, intern. congr., Milan, 
Italy. (R. Paoletti, Congres International, 
V. del Sarto 21, Milan) 
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Munich, Germany. (J. J. Levallois, IAG, 
19 rue Auber, Paris 80) 

18-24. Effects of Use and Disuse of 
Neuromuscular Functions, Prague-Liblice, 
Czechoslovakia (by invitation). (Czecho- 
slovak Acad. of Sciences, Narodny Tr. 5, 
Prague- I) 
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symp., Huaychulo, Peru. (A. A. Giesecke, 
Scientific Program Committee, Apartado 
3747, Lima, Peru) 
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Agency, general conf., Vienna, Austria. 
(IAEA, 11 Karntner Ring, Vienna I) 

19-20. Industrial Electronics, annual 
symp., Chicago, I111. (E. A. Roberts, Comp- 
tometer Corp., 5600 Jarvis Ave., Chicago 
48) 

19-21. Rocky Mountain Minerals Conf., 
Butte, Mont. (Metallurgical Soc. of AIME, 
345 E. 47 St., New York 17) 

19-22. Information Retrieval, seminar, 
Minneapolis, Minn. (Director, Center for 
Continuation Study, Univ. of Minnesota, 
Minneapolis 14) 

19-23. Air Force Assoc., convention 
and aerospace panorama-weapons meet, 
intern., Las Vegas, Nev. (Air Force Assoc., 
1901 Pennsylvania Ave., NW, Washington 
6) 

20. Surgery of the Hand, intern. conf., 
Paris, France. (L. Gosse, c/o Ho6pital de 
Nanterre, 3 Ave. de la Republique, Nan- 
terre (Seine), France) 

20-22. Sulphur Therapy, intern. symp., 
Innsbruck, Austria. (K. Weithaler, c/o 
Medizinische Universitats Klinik, Inns- 
bruck) 

20-23. International Soc. for Practical 
Applied Medicine, intern. congr., Salz- 
burg, Austria. (Sekretariat, Internationale 
Gesellschaft fur Praktisch Angewandte 
Medizin, Lange Str. 21a, Oelde, Westfalen, 
Germany) 

20-23 Rockets and Space Flight, symp., 
Coblenz, Germany. (Deutsche Raketen- 
Gesellschaft, Fritz-Beindorf-Allee 9, Han- 
over, Germany) 
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ic Commission, Paris, France. (U.N. Ed- 
ucational, Scientific and Cultural Organi- 
zation, Place de Fontenoy, Paris 70) 

20-30. Handling and Lifting Equipment 
and Industrial Electricity, intern. study 
sessions, Charleroi, Belgium. (Societe Co- 
operative de Gestion, Palais des Exposi- 
tions, Avenue de l'Europe, Charleroi) 

22. Pharmacy Assembly, annual, New 
York, N.Y. (J. Yellin, Hebrew Home for 
the Aged, Bronx, N.Y.) 

22-29. International Scientific Film 
Assoc., congr., Warsaw, Poland. (F. Ga- 
zan, ISFA, 38 Avenue des Ternes, Paris 
170, France) 

22-4. Cinematographic Techniques, in- 
tern. congr., Turin, Italy. (Salone Inter- 
nazionale della Tecnica, Corso Galileo 
Ferraris 60, Turin) 

23-26. Latin American Congr. of An- 
giology, Buenos Aires, Argentina. (E. 
Sales, Santa Fe 1171, Buenos Aires) 

23-26. Petroleum Mechanical Engineer- 
ing, conf., Dallas, Tex. (American Soc. of 
Mechanical Engineers, Meetings Manager, 
29 W. 39 St., New York 18) 

23-27. Electrochemical Soc., Boston, 
Mass. (ES, 1860 Broadway, New York 23) 

23-27. Metal, intern. congr., Vienna, 
Austria. (Metall-u. Farben A.G., Karnt- 
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Pathology, Univ. of Pavia, Pavia) 
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Sigma is pleased to announce 
Standardized Vials of 

TPN 
(Triphosphopyridine Nucleotide) 

TPNH 
(Triphosphopyridine Nucleotide, Reduced Form) 

FOR SINGLE and MULTIPLE DETERMINATIONS 

REQUIRING SMALL QUANTITIES of THESE SUBSTRATES: 

* Eliminates problem of weighing small quantities from a stock 
bottle. 

* Eliminates use of stock solutions with questionable stability. 
* Saves time and glassware. 
* Carry out the reaction right in the vial itself. 

* Stable at room temperature-Perfect for use in areas lacking 
refrigeration, analytical balances, and technicians. 

* Keep a supply available on your Reagent shelf-Immediately 
available as needed. 

TPN, Sigma Grade, Sodium Salt 
Standardized Vials 

Price 
Size Stock No. per 10 Vials 

0.3 mg 240-33 $ 5.00 

0.6 mg 240-36 6.00 

1.0 mg 240-301 7.00 

5.0 mg 240-305 18.00 
10.0 mg 240-310 24.00 

TPNH, Type I, Sodium Salt 
Standardized Vials 

Price 
Size Stock No. per 10 Vials 

0.3 mg 
0.6 mg 
1.0 mg 
5.0 mg 

1 0.0 mg 

201-23 
201-26 
201 -201 
201-205 
201-210 

$10.00 
14.00 
20.00 
51.00 
81.00 

CALL US COLLECT AT ANYTIME 
TO DISCUSS PROBLEMS OR PLACE ORDERS 

Day, Station to Station, 
PRospect 1-5750 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 

,^ 0 The Research Laboratories of 

I 5L I 
-- I 

A C H EM ICA L C O M PANY 

3500 DE KALB ST. * ST. LOUIS 18, MO. ? U.S.A. 
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IMPORTANT NORELCO 
FEATURES IN 

Norelco Electron Milcro- 
scopes-EM-75, EM-100 or 
EM-200, all have a corn- ir' 
mon and exclusive feature 
which is unusual in design, . .t. : 
This feature provides '' . ' 
facilities for conducting ....... .. b . ... 
microscopic investigations *'"''.. . 
which are essential because of the flexibility and 
latitude with which specimens may be observed. 

..-. ... ... ., . A direct-line immer- 
.::S.'.. l:.; . 

sion-type objective lens, 
.:..,... ,.ii.' conceived by Philips' 

.:'.0:f:i4 .: ' optical engineers with 
years of experience, 

',t"-1' ,.,. ",. ,''"'.' '." allows for samples to be 
"IT . :, 8. t '!,'l~; ",: .."i:':f ;,lla!' positioned at the end of 

the specimen rod and 
:....: .:i ?S then "immersed" 

4&l | S"iI directly into the heart of 

scopic material S su|$h resulting versatility is 

(P205) may be dry-box 
loaded and transferred to 

atmospheric contact. It is 

simultaneously f.or com- 
parative studies or for ex 

' 

pediting the microscopists' Sth ;t ;f 
work-load. .'1 !i!. 1 S 

Loref coP 
ELECTRON OPTICS 
For more detailed information write to: 

lPxIIIP S 
ELECTIRONIC IN STIRXJME NTS 
A Division of Philips Electronics and Pharmaceutical Industries Corp. 

Dept. EM-2, 750 South Fulton Ave., Mount Vernon, N.Y. 
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Biological Cell 

Disruption with 

BRONWILL BIOSONIK? 
The most versatile and easy-to-use ultrasonic apparatus avail- 
able for biochemists, bacteriologists and cytologists. Pretuned 
for sample loads up to 100 ml, the Biosonik can be converted to 
semi-continuous flow accommodating samples from 14 to 500 
ml/hr. Easy, semi-automatic tuning remains stable throughout 
run-and provides positive repeatability. System operates on 
quiet 20 Kc . . . no need for shielding or sound-proofing. No 
excessive or uneven heating. 600. watt peak power to chamber 
enables breakdown of larger cell suspensions. Made of #316 
stainless steel, Biosonik is completely steam sterilizable. Ideal 
for sonic research on liquids, living organisms, chemical mixtures, 
oil-water emulsifications, preparing solutions of difficult to 
dissolve substances such as steroids. 

Continuous flow model Biosonik available for processing large 
quantities of cells. Custom units can be designed for processing 
even larger quantities. Write us stating your requirements . . . 
we'll be glad to send additional information and recommendations. 
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conf., Cambridge, England. (W. M. Mc- 
Kay, Cyanamid of Great Britain, Ltd., 
Bush House, Aldwych, London, W.C.2, 
England) 

24-28. International Astronautical Fed- 
eration, congr., Sofia, Bulgaria. (J. A. 
Stemmer, IAF, P.O. Box 37, Baden, 
Switzerland) 

24-28. Organometallic Derivatives, in- 
tern. colloquium, Paris, France. (H. Nor- 
mant, Faculte des Sciences, Universite de 
Paris a la Sorbonne, 47 rue des Ecoles, 
Paris 5) 

24-29. International Committee on Elec- 
trochemical Thermodynamics and Kinet- 
ics, Rome, Italy. (N. Ibl, c/o Laboratory 
of Physical Chemistry, Federal Polytech- 
nicum, 6 Universititsstrasse, Zurich, 
Switzerland) 

24-29. Pharmaceutical Sciences, intern. 
congr., Vienna, Austria. (W. Thor, Or- 
ganizing Committee, Spitalgasse 31, Vi- 
enna 9) 

24-29. Technical Assoc. of the Pulp 
and Paper Industry, annual conf., Stock- 
holm, Sweden. (T. F. Hendry, Research 
and Development, Wigging Teape & Co., 
Ltd., Beaconsfield, Bucks, England) 

24-30. European Seismological Com- 
mission, general assembly, Jena, Germany. 
(E. Peterschmitt, ESC, 38 Boulevard d'An- 
vers, Strasbourg, France) 

24-30. Vital Substances, Nutrition, and 
Civilization Diseases, intern. convention, 
Garmisch-Partenkirchen, Germany; and 
Innsbruck, Austria. (Intern. Soc. for Re- 
search on Nutrition and Vital Substances, 
Bremeroderstr. 61, Hanover-Kirchrode, 
Germany) 

25-28. Association of Iron and Steel 
Engineers, Cleveland, Ohio. (Managing 
Director, AISE, 1010 Empire Bldg., Pitts- 
burgh 22, Pa.) 

25-28. Electric Power Systems for 
Space, conf., Santa Monica, Calif. (Amer- 
ican Rocket Soc., 500 Fifth Ave., New 
York 36) 

26-28. Practice of Gas Chromatography, 
meeting, East Lansing, Mich. (C. G. Har- 
riz, Houdry Process & Chemical Co., Box 
427, Marcus Hook, Pa.) 

26-29. Austrian Soc. of Biochemistry, 
Society for Physiological Chemistry, Ger- 
man Pharmacology Soc., Vienna, Austria. 
(Secretariat, Vienna Medical Acad., 4 Al- 
serstr, Vienna IX) 

26-29. Neurobiologists intern. meeting, 
Kiel, Germany. (W. Bargmann, Neue Uni- 
versitiit, Olshausenstrasse 40/60, Kiel) 

27-29. Protection of Plants and Ex- 
termination of Pests, symp., Magdeburg, 
Germany. (Chemische Gesellschaft in der 
D.D.R., Unter den Linden 68-70, Berlin 
W.8, Germany) 

27-29. Society for General Microbiol- 
ogy, Reading, England. (SGM, c/o Inst. 
of Biology, 41 Queen's Gate, London, 
S.W.7, England) 

28-29. Broadcast Symp., annual, Wash- 
ington, D.C. (G. C. Wetmore, Collins Ra- 
dio Co., 1825 Connecticut Ave., NW, 
Washington 9) 

28-30. Medical Psychology, intern. col- 
loquium, Brussels and Louvain, Belgium. 
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30-5. American Soc. for Testing Ma- 
terials, Pacific area, Los Angeles, Calif. 
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(Executive Secretary, ASTM, 1916 Race 
St., Philadelphia 3, Pa.) 

30-6. Medical Hydrology and Climatol- 
ogy, intern. congr., Baden-Baden, Ger- 
many. (M. Fontan, c/o Faculte de Mede- 
cine, Lille, France) 

October 

1-3. Association of Medical Illustrators, 
annual, Detroit and Ann Arbor, Mich. 
(AMI, 1853 W. Polk St., Chicago 12, ll.) 

1-3. Communications, natl. symp., 
Utica, N.Y. (J. K. Webb, 489 Van Ellis 
Rd., Utica) 

1-3. Plastics, intern. congr., Turin, Italy. 
(Segreteria, Congresso delle Materie Plas- 
tiche, Corso Galileo Ferraris 60, Turin) 

1-4. American Oil Chemists Soc., To- 
ronto, Canada (K. F. Mattil, Swift & Co., 
Packers and Exchange Aves., Chicago 9, 
Ill.) 

1-4. Electroencephalographic Informa- 
tion, Marseilles, France. (R. Naquet, 23 
rue de la Loge, Marseilles 2?) 

1-4. Iron and Steel, intern., Luxem- 
bourg. (Secretariat, c/o Centre National 
de Recherches Metallurgiques, Abbaye du 
Val-Benoit, Liege, Belgium) 

1-4. Shell Structures, intern. conf., San 
Francisco, Calif. (A. C. Scordelis, Dept. of 
Civil Engineering, Univ. of California, 
Berkeley 4) 

1-5. American Soc. of Tool and Manu- 
facturing Engineers, Los Angeles, Calif. (R. 
M. Johnson, 3336 Stinson Blvd., Minne- 
apolis 18, Minn.) 

1-6. Food Standards, conf., Geneva, 
Switzerland. (Intern. Agency Liaison 
Branch, Office of the Director General, 
Food and Agriculture Organization, Viale 
delle Terme di Caracalla, Rome, Italy) 

1-6. International Astronomical Union, 
symp. on site testing, Rome, Italy. (D. H. 
Sadler, c/o Royal Greenwich Observatory, 
Herstmonceux Castle, Hailsham, Sussex, 
England) 

1-6. International Soc. of Photogram- 
metry, Milan, Italy. (A. L. Nowicki, 
c/o Army Map Service, 6009 Massa- 
chusetts Ave., N.W., Washington, D.C.) 

1-6. Malaria, conf., Manila, Philippines. 
(World Health Organization, Regional Of- 
fice for the Western Pacific, P.O. Box 
2932, Manila) 

1-10. International Council for the 
Exploration of the Sea, Copenhagen, Den- 
mark. (ICES, Charlottenlund Slot, Charlot- 
tenlund, Denmark) 

2-4. Advanced Propulsion Concepts, 
Cincinnati, Ohio. (M. M. Slawsky, Air 
Force Office of Scientific Research, Wash- 
ington, 25) 

2-4. Batteries, intern. symp., Bourne- 
mouth, England. (D. H. Collins, Inter- 
Departmental Committee on Batteries, 
Admiralty Engineering Laboratory, W. 
Drayton, Middlesex, England) 

2-4. Fluid Amplification, symp., Wash- 
ington, D.C. (by invitation only). (Public 
Information Officer, Diamond Ordnance 
Fuze Laboratories, Room 315, Bldg. 83, 
Washington 25) 
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2-4. Physics and Nondestructive Test- 
ing, symp., San Antonio, Tex. (D. L. 
Black, Southwest Research Inst., Box 
2296, San Antonio) 

2-4. Space Electronics and Telemetry, 
symp., Miami Beach, Fla. (0. A. Hoberg, 
10 AUGUST 1962 
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New Sylvania Electronic Viewfinder cam- 
era- with built-in monitor- permits per- 
fect picture composition. Lets you control 
precisely the quality of the picture your 
students will see on remote classroom 
monitors. 
Never before has a Viewfinder camera for 
private TV systems been available at a 
price schools can really afford. It's the 
newest addition to Sylvania Direct Wire 
TV... one of the lowest-cost, easiest-to-use 
private TV systems. 
Sylvania Direct Wire TV helps overcome 
the teacher and classroom shortage. 
Makes it easy to teach large groups. Effec- 
tive in showing lab experiments, micro- 
scope slides, and complex demonstrations. 

Write for free Educational TV Manual 
This manual has been carefully planned and 
written for school administrators and other 

. interested personnel. It is 
a thorough, up-to-date 
study of the value of 

4,..~, 
" 

::,~....... televis ion in education 
'/ ^''f8'"_^^8^ g today. Discusses how TV 

can solve vital problems 
of today's overcrowded 

SYIVANIA 
GENERAL TELEPHONE &ELEOTRONICS 

? 

New Sylvania Electronic Viewfinder cam- 
era- with built-in monitor- permits per- 
fect picture composition. Lets you control 
precisely the quality of the picture your 
students will see on remote classroom 
monitors. 
Never before has a Viewfinder camera for 
private TV systems been available at a 
price schools can really afford. It's the 
newest addition to Sylvania Direct Wire 
TV... one of the lowest-cost, easiest-to-use 
private TV systems. 
Sylvania Direct Wire TV helps overcome 
the teacher and classroom shortage. 
Makes it easy to teach large groups. Effec- 
tive in showing lab experiments, micro- 
scope slides, and complex demonstrations. 

Write for free Educational TV Manual 
This manual has been carefully planned and 
written for school administrators and other 

. interested personnel. It is 
a thorough, up-to-date 
study of the value of 

4,..~, 
" 

::,~....... televis ion in education 
'/ ^''f8'"_^^8^ g today. Discusses how TV 

can solve vital problems 
of today's overcrowded 

SYIVANIA 
GENERAL TELEPHONE &ELEOTRONICS 

? 

schools. Answers many common questions 
about TV in education. Tells what TV can bring 
to the classroom. Explains how schools can 
plan for TV. Describes equipment, and gives 
basic information on how TV is transmitted 
and received-all in nontechnical language. 
This 32-page manual is the result of exten- 
sive research, and is the most complete and 
concise study ever 
offered. It should 
serve as a valuable 
guide and introduc- 
tion to one of the 
most significant 
technological devel- 
opments in educa- . . 
tion since the in- i . . 
vention of print- 
ing. Write today! ,, 

Sylvania Home & Commercial Electronics Corp. 
Marketing Subsidiary of 

I Sylvania Electric Products Inc. 
730 Third Ave., Dept. S, New York 17, N. Y. 
I Please send more information on - Sylvania's new low-cost Electronic I Viewfinder camera. 

I -- Please send Sylvania's new Educational D TV Manual and more information on 
how to arrange a free visual commu- I 

*I nication survey for my school. 
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GLASS ABSORPTION 
CELLS made KLETT 

SCIENTIFIC APPARATUS ---- 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 

beside the STILL waters....- 
there's always the ': 

LOUGHBOROUGH 
ALL GLASS WATER STILL 

Two highly productive :' 
models available: 

4 LITERS PER HOUR:/ 
8 LITERS PER HOUR 

4 /~~~~~~~ 

NGOMPACT Only 3 components: 
EFFICIENT 

COMPACT: Only 3 components: 
condenser, boiling reservoir, 
immiersion heater (automatic 
overload protected). 

INGENIOUS: Reservoir fills from 
tap and automatically main- 
tains constant water level. 
Cooling water in condenser 
recycles to boiling reservoir 

preheated. Steam trap allows 
only vapor to enter condenser 
-no solidis. 

EFFICIENT: Distillate produced 
is pyrogen free and analyses 
have shown it to contain less 
than one part in 10 millions 
of iron, copper, chromium or 
nickel. 

_ - el 

TRI-R S 
VARIABLE SPEED 

LABORATORY O 

MOTOR 

* 1/15 H.P. FAN COOLED " 

MOTOR 

* 5000 R.P.M. FULL LOAD 
SPEED 

* VARIABLE TRANSFORMER 
SPEED CONTROL 

* COOL RUNNING, 
CONTINUOUS DUTY 

* KEY TYPE ADJUSTABLE 
CHUCK 

S63C - STIR-R. ... $ 42.00 
For bulletin write Dept. S208 

SCIENCE, VOL. 137 

TIR-R 

New AAAS Symposium Volume 

BIOPHYSICS OF PHYSIOLOGICAL 
AND PHARMACOLOGICAL ACTIONS 

Edited by Abraham M. Shanes. 612 pages. 
212 illustrations. 19 tables. References. Index. 

Price: $13.50 
For AAAS Members: $11.75 prepaid. 

The past decade has seen a remarkable extension 
of concepts related to excitability, permeability, and 
muscle contraction. The 30 articles composing this 
volume provide a new basis for understanding many 
kinds of muscle and nerve cells and various forms 
of junctional transmission. The subject is one of the 
exciting borderline frontiers of biological science 
which has been under attack in recent years from a 
number of directions. 

A birds-eye view of a number of principles and 
their applicability -to a variety of excitable systems 
that will be useful both in teaching and in research. 

Order Today from 

AMERICAN ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE 

1515 Mass. Ave., NW, Washington 5, D.C. 

9 

MN 

____s_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Marshall Space Flight Center, M-ASTR- 
I, Bldg. 4487-B, Huntsville, Ala.) 

2-5. American Roentgen Ray Soc., 
Washington, D.C. (C. A. Good, Mayo 
Clinic, Rochester, Minn.) 

2-5. Animal Care Panel, annual, Chi- 
cago, Ill. (R. J. Flynn, Argonne National 
Laboratory, Argonne, Ill.) 

2-5. Human Engineering. Annual inst., 
Stamford, Conn. (J. H. Ely, Dunlap and 
Associates, 429 Atlantic St., Stamford) 

2-5. Prophylactic Medicine and Social 
Hygiene, intern. congr., Bad Godesberg, 
Germany. (Kongressbiiro, Postfach 864, 
Bad Godesberg) 

2-8. Committee on Human Genetics, 
World Health Organization, Geneva, 
Switzerland. (WHO, Palais des Nations, 
Geneva) 

2-9. Sanitary Engineers, seminar, Bel- 
gium. (World Health Organization, Re- 
gional Committee for Europe, 8 Scher- 
figsvej, Copenhagen r, Denmark) 

3. California Acad. of Sciences, San 
Francisco. (S. W. Muller, CAS, Golden 
Gate Park, San Francisco) 

3-5. International Union for Applied 
Ornithology, Frankfurt am Main, Ger- 
many. (S. Pfeifer, Institut fur angewandte 
Vogelkunde, Steinauer Strasse 44, Frank- 
furt am Main-Fechenheim) 

3-5. New Respiratory Disease Viruses, 
intern. conf., Bethesda, Md. (C. G. Loosli, 
Univ. of Southern California School of 
Medicine, 2025 Zonal Ave., Los Angeles 
33) 

3-6. Optical Soc. of America. Roches- 
ter, N.Y. (M. E. Warga, Executive Office, 
OSA, 1155 16 St., NW, Washington, D.C.) 

4-5. International Soc. for Geome- 
chanics, congr., Salzburg, Austria. (Landes- 
verkehrsamt Salzburg, Mozartplatz 10/1, 
Salzburg) 

4-5. International Soc. of Rock Me- 
chanics, colloquium, Salzburg, Austria. 
(ISRM, Franz-Josef-Str. 3, Salzburg) 

4-5. Solid Fuels, conf., Pittsburgh, Pa. 
(Society of Mining Engineers, Coal Div., 
345 E. 47 St., New York 17) 

5-7. Association of Cereal Research, 
milling conf., Detmold, Germany. (Ar- 
beitsgemeinschaft Getreideforschung, Am 
Schiitzenberg 9, Detmold) 

5-10. Moorland Research, intern. 
congr., Bremen, Germany. (Internationale 
Gesellschaft fur Moorforschung, Hauptstr. 
26, Vaduz, Liechtenstein) 

6-7. American Acad. of Psycho- 
therapists, annual conf., Chicago, Ill. (A. 
Ellis, Parc Vendome, 333 W. 56 St., New 
York 19) 

6-7. Parathyroid Insufficiency and 
Chronic Tetany, intern. symp., Paris, 
France. (H. P. Klotz, H6pital Bichat, 170 
Boulevard Ney, Paris 18e) 

6-12. Electronic Computers in Civil 
Engineering, symp., Lisbon, Portugal. 
(M. Rocha, Laboratorio Nacional de 
Engenharia Civil, Av. do Brasil, Lisbon) 

7-9. Neurology and Neurological Sci- 
ences, congr., Tokyo, Japan. (Japanese 
Organizing Committee, c/o 3rd Dept. of 
Internal Medicine, Faculty of Medicine, 

Marshall Space Flight Center, M-ASTR- 
I, Bldg. 4487-B, Huntsville, Ala.) 

2-5. American Roentgen Ray Soc., 
Washington, D.C. (C. A. Good, Mayo 
Clinic, Rochester, Minn.) 

2-5. Animal Care Panel, annual, Chi- 
cago, Ill. (R. J. Flynn, Argonne National 
Laboratory, Argonne, Ill.) 

2-5. Human Engineering. Annual inst., 
Stamford, Conn. (J. H. Ely, Dunlap and 
Associates, 429 Atlantic St., Stamford) 

2-5. Prophylactic Medicine and Social 
Hygiene, intern. congr., Bad Godesberg, 
Germany. (Kongressbiiro, Postfach 864, 
Bad Godesberg) 

2-8. Committee on Human Genetics, 
World Health Organization, Geneva, 
Switzerland. (WHO, Palais des Nations, 
Geneva) 

2-9. Sanitary Engineers, seminar, Bel- 
gium. (World Health Organization, Re- 
gional Committee for Europe, 8 Scher- 
figsvej, Copenhagen r, Denmark) 

3. California Acad. of Sciences, San 
Francisco. (S. W. Muller, CAS, Golden 
Gate Park, San Francisco) 

3-5. International Union for Applied 
Ornithology, Frankfurt am Main, Ger- 
many. (S. Pfeifer, Institut fur angewandte 
Vogelkunde, Steinauer Strasse 44, Frank- 
furt am Main-Fechenheim) 

3-5. New Respiratory Disease Viruses, 
intern. conf., Bethesda, Md. (C. G. Loosli, 
Univ. of Southern California School of 
Medicine, 2025 Zonal Ave., Los Angeles 
33) 

3-6. Optical Soc. of America. Roches- 
ter, N.Y. (M. E. Warga, Executive Office, 
OSA, 1155 16 St., NW, Washington, D.C.) 

4-5. International Soc. for Geome- 
chanics, congr., Salzburg, Austria. (Landes- 
verkehrsamt Salzburg, Mozartplatz 10/1, 
Salzburg) 

4-5. International Soc. of Rock Me- 
chanics, colloquium, Salzburg, Austria. 
(ISRM, Franz-Josef-Str. 3, Salzburg) 

4-5. Solid Fuels, conf., Pittsburgh, Pa. 
(Society of Mining Engineers, Coal Div., 
345 E. 47 St., New York 17) 

5-7. Association of Cereal Research, 
milling conf., Detmold, Germany. (Ar- 
beitsgemeinschaft Getreideforschung, Am 
Schiitzenberg 9, Detmold) 

5-10. Moorland Research, intern. 
congr., Bremen, Germany. (Internationale 
Gesellschaft fur Moorforschung, Hauptstr. 
26, Vaduz, Liechtenstein) 

6-7. American Acad. of Psycho- 
therapists, annual conf., Chicago, Ill. (A. 
Ellis, Parc Vendome, 333 W. 56 St., New 
York 19) 

6-7. Parathyroid Insufficiency and 
Chronic Tetany, intern. symp., Paris, 
France. (H. P. Klotz, H6pital Bichat, 170 
Boulevard Ney, Paris 18e) 

6-12. Electronic Computers in Civil 
Engineering, symp., Lisbon, Portugal. 
(M. Rocha, Laboratorio Nacional de 
Engenharia Civil, Av. do Brasil, Lisbon) 

7-9. Neurology and Neurological Sci- 
ences, congr., Tokyo, Japan. (Japanese 
Organizing Committee, c/o 3rd Dept. of 
Internal Medicine, Faculty of Medicine, 
University of Tokyo, Hongo, Tokyo) 

7-10. Process Engineers, annual, Mainz, 
Germany. (Verfahrenstechnische Gesell- 
schaft, Verein Deutscher Ingenieure, 
Rheingau-Allee 25, Frankfurt am Main, 
Germany) 
10 AUGUST 1962 
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Germany. (Verfahrenstechnische Gesell- 
schaft, Verein Deutscher Ingenieure, 
Rheingau-Allee 25, Frankfurt am Main, 
Germany) 
10 AUGUST 1962 

7-10. Society of Petroleum Engineers, 
Los Angeles, Calif. (SPE, 345 E. 47 St., 
New York 17) 

7-13. Cardiology, intern. congr., Mexi- 
co City, Mexico. (I. Costero, Instituto 
Nacional de Cardiodogia, Ave. Cuauhtemoc 
300, Mexico 7, D.F.) 

8-10. Electronics, natl. conf., Chicago, 
Ill. (National Electronics Conf., 228 N. 
La Salle St., Chicago 1) 

8--11. Allergy, congr., Basel, Switzer- 
land. (R. Schuppli, c/o Dermatologische 
Universitits-Klinik, Basel) 

8--11. Infectious Pathology, intern. 
congr., Bucharest, Rumania. (N. Cajal, 
Str. Dumbrava, Rossie 23, Bucharest) 
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8-11. Otorhinolaryngology, congr., Paris, 
France. (H. Guillon, French Soc. of 
Otorhinolaryngology, 6 Avenue Mac- 
Mahon, Paris 17e) 

8-11. Water Pollution Control Federa- 
tion, annual, Toronto, Canada. (R. E. 
Fuhrman, Executive Secretary, WPCF, 
4435 Wisconsin Ave., NW, Washington 
16, D.C.) 

8-12. American Soc. of Civil Engineers, 
Detroit, Mich. (W. H. Wisely, 345 E. 
47 St., New York 17) 

8-12. Industrial Forestry, seminar, St. 
Paul, Minn. (Z. W. White, Yale School 
of Forestry, 205 Prospect St., New Haven 
11, Conn.) 

8-11. Otorhinolaryngology, congr., Paris, 
France. (H. Guillon, French Soc. of 
Otorhinolaryngology, 6 Avenue Mac- 
Mahon, Paris 17e) 

8-11. Water Pollution Control Federa- 
tion, annual, Toronto, Canada. (R. E. 
Fuhrman, Executive Secretary, WPCF, 
4435 Wisconsin Ave., NW, Washington 
16, D.C.) 

8-12. American Soc. of Civil Engineers, 
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