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na ot corn' Of tOmuters willD e needed *'mor'' 4 

As man reaches further for knowl- 
edge, the problems he meets become 
more complex. IBM is developing 
new computers to help solve them. 

Some modern electronic computers 
can make a million calculations a sec- 
ond . . . store information bits in the 
multimillions. 

Even this is not always enough. The 

problems that computers are being giv- 
en to solve grow more complex every 

day. They point to the eventual need 
for faster speeds and greater capaci- 
ties. After years of dealing in millionths 
of a second, IBM scientists now talk of 
billionths of a second. 

How do they hope to achieve such 

speeds? By tapping completely new 

principles for the operation of computer 
circuits. IBM scientists and engineers, 
for example, are developing computer 
circuits and high-speed memories of thin 

magnetic films of metal. They also are 

investigating the application to com- 

puters of tunnel diodes, and of cryo- 
genic circuits which function at tem- 

peratures approaching absolute zero. 
From these research directions will 

come new generations of computers. 
IBM is exploring them all now, to as- 
sure businessmen and scientists that 

computer technology will be ready 
for new generations 
of information- 
handling problems. 
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N.B.Co. DELIVERS BIOCHEMICALS, NOT EXCUSES! 

A little water won't dampen our service. If your 
laboratory's on an island,,our biochemicals reach 
your island... dry. You can plan on 24-hour 
delivery in the U.S.A., a bit longer anywhere 
else. You can also plan on your order being your 
order. N.B.Co. is strong on accuracy, triple 
checking every order and every mailing label. 
Strong on supply, too, with 2600 different 
biochemicals to fill your every requirement. 
You'll want to keep N.B.Co.'s 2600-item cata- 
logue in your files. And remember, N.B.Co. has 
the world-wide volume that brings you pure 

biochemicals at lowest prices. If you know what 
you need and need it today, call MOntrose 
2-0214, Cleveland, Ohio. 
NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue * Cleveland 28, Ohio 

Send for our free June, 1962 Catalog con- 7 
| taining more than 2600 items. Fill out coupon .BJ 

and mail today for your copy. SC 
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FREQUENCY (CM-') FREQUENCY (CM 

Linear wavenumber polystyrene spectrumrn showing dual range feature. 

NOW. . GRATING RESOLUTION OVER FUNDAMENTAL 
IR RANGE WITH NEW MODEL 237 SPECTROPHOTOMETER IR RANGE WITH NEW MODEL 237 SPECTROPHOTOMETER 
You now can have the advantages of high-resolution anal. 
ysis over the entire infrared spectral range of fundamental 
analytical importance-4000 to 625 wavenumbers (2.5 to 16 
microns)... even if your budget is limited. The new Perkin- 
Elmer Model 237 Double-Grating Spectrophotometer, latest 
in P-E's low-cost Infracord line, makes this possible. 

Basic to this high performance at low cost is the Model 
237's grating-filter design: the dispersing power of gratings, 
used only in their first orders, is complemented by filters to 
eliminate higher orders of radiation. The result is outstand- 
ing spectral purity achieved with simplicity and dependabil- 
ity of mechanical operation previously not available. 
Flexible Presentation. You can specify a Model 237 
recording in either linear wavelength or linear wavenumbers, 
as you prefer. Full wavelength coverage is divided into two 

The terms Infracord and. Perkin-Elmer are registerel trademarks of the 
Perk?n,ElmelCorpovtionw.. 

ranges - 4000-1300 and 2000-625 wavenumbers (see spec- 
trum above); or 2.5-7.7 and 5.0-16 microns. The analyst 
selects the range he desires by the flick of a panel switch, 
thus assuring maximum legibility of fine structural detail. 

Two scanning rates for each range are available: fast 
(8 minutes) rate for survey scans or spectra of materials 
with relatively few narrow spectral bands; slow (24 minutes) 
rate provides details of very complex spectra. Here, too, 
a panel switch puts both speeds at the analyst's fingertips. 

Optional auxiliary recorders are available to give you con- 
tinuous spectra at fixed wavelengths or to let you expand or 
compress ordinate or abscissa. The 15-centimeter chart or- 
dinate provides high accuracy in recording band intensities. 

Write us at 910 Main Avenue, Norwalk, Connecticut 
for complete information and sample spectra. 

INSTRUMENT DIVISION 

Perkin-Elmer 
NORWALK, CONNECTICUT 
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Their orientation and form are influenced by some of the same factors 
that shape desert sand dunes. 

National Balance Sheets and the Effects of Inflation: R. W. Goldsmith ............ 
This new tool of economic analysis is used here to study how inflation 
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Cover Wave shadows on the bottom of a swimming pool. For a discussion of large submarine 
sand waves, see page 839. [Victor B. Scheffer, 14806 S.E. 54th St., Bellevue, Wash.] 
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Once the pride of its times, it served Sir Humphrey wt 
but today is hopelessly outmoded. 

Centrifuges become obsolete, too... even if still ser 
iceable. But under today's pressures, mere servic 
ability is insufficient reason for retaining a machine. 
laboratory's ability to maintain high standards 
quality and service is related directly to its equipmer 

That's why there is so much interest in Internationa 
modern design CS & UV general purpose centrifuge 
They're extremely versatile and convenient, handle 
wide range of work easily, efficiently and reliably d 
after day over a heavy schedule. 
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usration courtesy HaJrvard ?irr / b i!i 

Vhich to select? It's largely a matter of matching your ................... 

york with centrifue characteristics. Both are low cost. i 

'he CS takes 75 different accessories. Speeds up tovr 
)600 rpm, has an electric brake, 2 hour timer, stain- 
3ss steel guard bowl, speed controller, continuous 
eading tachometer and numerous other features. 
,xcellent for swinging medium size volumes. 

he UV has all these features but accepts more acces- 
ories, swings larger volumes, and handles a greater 
ariety of work. Send for bulletins FC and I and make 
our own comparison. 

ITERNATIONALI EUIPMENT CO. 
1284 SOLDIERS'FIELD ROAD ? BOSTON, MASSACHUSETTS MODEL CS CENTRIFUGE 
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from Nuclear Data . .. 

VERSATILE INSTRUMENTATION 
CONSERVATIVE ENGINEERING 

The Model ND150FM is the newest, most sophisticated 
medium-capacity radiation analyzer available today. It is 
soundly engineered, sensibly priced, versatile. 

0 

Here are some of the things that 
the new Nuclear Data Model 
ND15OFM does, does well, and 
does well without the use of ex- 
pensive "optional" equipment. 

SINGLE PARAMETER ANALYSIS 

Highly accurate and stable, this ana- 
lyzer is capable of part-in-a-thousand 
resolution of signals from high resolu- 
tion detectors even in day-long meas- 
urements. Four megacycle addressing 
speed and a one word address buffer 
provide efficient operation in difficult 
counting rate situations. 
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MULTIPLEX OPERATION 

Time-sharing of one analyzer for two 
measurements, without linear mixing 
of analog signals, is provided. The use 
of two separate converters and address 
registers permits analysis of coincident 
or unrelated signals, with automatic 
routing to proper memory location. 

TWO PARAMETER ANALYSIS 

This mode of operation provides for 
a wide range of different types of 
measurements. Either parameter may 
be represented by pulse height, pulse 
width, or d.c. voltage. These may rep- 
resent time, energy, velocity, magnet 
current, angle, or other dimensions. 
Configurations: 32 x 32, 64 x 16, or 
128 x 8. 

TYPEWRITER READOUT 

Readout in 32 x 32 format gives 1024 
data points with position in corres- 
pondence with parameter values on 
energy-energy plane. Readout in 
16 x 64 format for single parameter 
data. Non-significant zeroes sup- 
pressed for higher speed operation. 
Locked channel identification in octal 
from at end of each line. 
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$22,500* complete with typewriter, perforator, reader and scope. 
* domestic price, FOB Madison, Wisconsin 

PUNCHED TAPE INPUT AND OUTPUT 

Several formats available at no extra 
cost. Speed 7,2 channels/second. 

From Nuclear Data means sensible 
pricing, on-time delivery, real depend- 
ability, and performance better than 
published specifications. 

SCIENCE, VOL. 136 
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GALILEO, who in the year 1610 invented a "telescope which magnified things so much 
as 50,OO0X, so that one sees a fly as large as a hen"...imagine if GALILEO had avail- 
able the unprecedented research performance capability of this new ELGEET-OLYMPUS 
modular stereo microscope with all of its features for 3-dimensional viewing. This 

< outstanding series of microscopes is ideal for inspection, identification, quality con- 
trol, research, metallurgy, dissection, pathology, botany, bacteriology, biology, petro- 
graphy, textiles and gem stone study. Binocular body inclined 45? for comfort and 
ease while viewing. Rotatable head. Long working distance objectives. Diopter adjust- 
ment to compensate for differences in visual faculties. Maximum wide field of vision. 
Priced from $159.50. Write for Illus. Booklet SM761. E LEG IE:E:T 

ELGEET OPTICAL CO. SCIENTIFIC INSTRUMENT DIV., 838 Smith St., Rochester 6, N.Y. 
799 
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Cary Spectrophotometers 
measure reliably at high absorbances 

where effects of many sources 
of error are minimized 

Many materials such as high density filters, solutions which cannot 
be diluted, etc., must be measured at high absorbance. In many instances, 
such a technique should be chosen because of important advantages it 
offers; it reduces errors which affect the zero line such as those caused 
by contamination of cell windows, slight shifts in cell positions, etc.; it 
makes possible fewer dilutions and allows use of more accurate, convenient 
and inexpensive longer path cells. 

Cary spectrophotometers provide several advantages for high absorb- 
ance measurements. The low stray light of their double monochromators 
allows accurate, direct readings for most problems. Their high light 
gathering power, stable and sensitive photometers, and intense sources 
give good relative freedom from random noise limitations. Both the Model 
11 and Model 14 spectrophotometers are capable of directly measuring 
absorbance values up to 2 or more; with reference beam attenuation they 
can accurately measure absorbances of 4 or more over most of their ranges. 
For measurements of this type, special neutral density screens are avail- 
able for use as convenient and reproducible 
beam attenuators. (These screens are also 
valuable as precise secondary standards of 
absorbance for verification of photometric /y 
reproducibility.) / 

In addition to making high absorbance 
measurements, Cary spectrophotometers offer 
unique benefits for a wide variety of problems. 
For information, write for data file E 18-62 

APPLIED PHYSICS CORPORATION * 2724 So. Peck Rd., Monrovia, Calif. 

SCIENCE, VOL. 136 800 
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, .. .. Now you can do ALL your sample countini 
: ... . 

AUTOMATICALLY. .with the New /ac 

multi matic Sample Chan' e 

? multi/matic Sample Changer 

New FD Series Flow Counter 
with the ultra-thin Mono/ 
mol Window features plug- 
in assembly. 

Fifty sample capacity ... any size up to two inch ... 
any type of detector (Scintillation, Flow Counters, GM 
Tube) . . .simple one-knob operation . . .these exclusive 

advantages plus low initial cost and low operating costs... are 
all yours in the outstanding new Tracerlab MULTI/MATIC 
Sample Counting System. 

Only from Tracerlab - the world's largest and first manu- 
facturer of Sample Changers could you expect - and get - 
such a revolutionary new system. 
The New SC-100 MULTI/MATIC Sample 
Changer provides positive, accurate positioning of samples. 
Samples are readily accessible because they are loaded and 
driven on a horizontal plane (in contrast to tower or stack 
types). Automatic recycling of a single sample, automatic by- 
pass of empty sample positions, automatic recycling to the 
starting position plus the ability to operate with all types of 
detectors are other features of this most versatile new 
Tracerlab development. 
The New Tracerlab FD-1 and FD-2 Flow Counters 
feature the ultra-thin Tracerlab Mono/mol window (less 
than 125u/g/cm2). These low cost units, available in 1" or 2" 
window diameters plug in to a common shield and feature 
low background . . . excellent plateau characteristics ... 
very low gas consumption and will operate with a wide 

8 JUNE 1962 

variety of counting gases including helium-isobutane, argon- 
methane, methane or natural gas. 
The New Tracerlab SH-1 Shield operates with either 
the automatic changer or the SC-101 Manual Changer 
pictured. It accommodates both the 1" and 2" FD Series Flow 
Counters, windowless flow counters, P-20D Scintillation 
Detectors or standard GM detectors. Convenient handles 
make it easy to insert or remove from any changer, shield 
thickness of' 2 inches of lead -provides low reproducible 
backgrounds. 
The Tracerlab MULTI/MATIC Sample Counting 
System when combined with other Tracer/matic com- 
ponents. . scalers, time and count printers, or time, count 
and CPM printers . . . provides more specific sample infor- 
mation than any other system. 

For complete specifications on the new low cost, economi- 
cal-to-operate Tracerlab MULTI/MATIC Sample Changer 
write for Bulletin M. 

racerlal 
DIV. OF LABORATORY FOR ELECTRONICS, INC. 

1601 Trapelo Rd., Waltham 54, Mass. * 2030 Wright Ave., Richmond 3, Cal. 
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The SC-101 Manual Flow 
Counter with ultra-thin 
Mono/mol Window Detector. 
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Model R7 Recipro-Glide Shaker 
Variable speed range: 65-200 strokes per i 
Uniform 11/21 reciprocal stroke. Available \ 
box carrier (illustrated), as well as with a u 
ety of shaker platforms. Larger capacity mi 
also offered. Holds 40/250-ml flasks*. 

min. \ 
with . 
rarii- / X 
odel 

(/I ., .. ... Model S-3 Gyrotory Shaker 
Variable speed range: 85-285 rpm or 140- 
400 rpm. Uniform 3/411 stroke. Holds 25/250- 
ml flasks*. 

I 

What Type of Shaker 

Do You Prefer? 
Gyrotory?, reciprocating, water bath or incubator... 
there is a New Brunswick shaker to meet your 

particular requirements. 
Over 25 different models are 
available with numerous holding 
devices and interchangeable 
shaking platforms for flask sizes 
from 10-ml to 6 liters, test 
tubes, separatory funnels, 5-gal- 
lon carboys, or other containers. 

Ranging in size from bench- 
top shakers to large, 4-tier in- 
dustrial models, this apparatus 
is available in a wide range of 
speeds and strokes. Some units 

are equipped with facilities for 
gassing; others are refrigerated 
and illuminated for low temper- 
ature and photosynthesis studies. 

NBS shakers are precision- 
built with powerful drives for 
continuous operation and long 
life. Performance is smooth, 
quiet, and dependable regardless 
of speed and loading conditions. 
The apparatus is uncondition- 
ally warranted for one full year. 

WRITE FOR CATALOG GRS/682 

I D ( New Brunswick Scientific Co., Inc. 
/|^B <D^) ~1130 Somerset St.,New Brunswick,N,J. 

Manufacturers and Distributors of Precision Laboratory Apparatus 

Model G76 Gyrotory Water 
Bath Shaker 

Speed ranges: 85-285 rpm or 140-400 rpm. 
1/2 stroke. Temperature adjustable to 100? 
C -? 0.5 C. Cooling coil and gassing hood 
optional. Models available with reciprocal 
agitation. Holds 9/250-mi flasks*. 

^i-A^1-'11'''^^ w; 

Model G10 Gyrotory Shaker 
Variable speed range: 140-400 rpm or 50- 
150 rpm. Uniform 1" stroke. Holds 40/250- 
ml flasks*. Larger platform holds 70/250- 
ml flasks*. 

IR 

.i : 
.. 

n"n? , 

Model G25 Gyrotory 
Incubator-Shaker 

Variable speed range: 140-400 rpm or 50- 
150 rpm. Uniform 1" stroke., Thermostatic 
temperature control to 60? C ? 0.5? C. 
Optional connections for gassing. Larger 
refrigerated models also available. Holds 
40/250-ml flasks*. 

.. .. t ... 
il... 

Model R82 Reciprocating 
Tier Shaker 

Speed range: 35-200 strokes per min. Con- 
tinuously adjustable stroke from 0-4". 
Holds 192/250-ml flasks on 6 removable 
trays*. 

Model V Rotary Flask Shaker 
Variable speed range: 160-400 rpm or 100- 
250 rpm. 1" stroke. Holds 40/250-nl 
flasks*. 

* Accommodates a variety of flask sizes. 
250-ml size used for comparing shaker capacities. 

., 4wan.-I. 

. 
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::HOWV :::H TUNES FROM ONE HORN? 

HOW MANY JOBS FOR ONE ECORDER? 
No musician uses a different horn for 
each tune he plays ... why should 
scientists, researchers and engineers 
use a different instrument each time 
they record a different variable? Or, 
spend precious hours, sometimes even 
days in modifying existing convention- 
al recorders or the added expense of 
another recorder? Westronics now 
offers totally new, quickly inter- 
changeable, EXTERNAL INPUT 
MODULES that will convert a stand- 
ard Westronics Universal recorder 
from any given application to 
another in a matter of minutes. 
Get the full story on Westronics Re- 
corders . . . free catalog on request. 
Westronics, Inc. has 30 sales-service 
representatives throughout the United 
States, Canada and Europe. 

WESTRONICS UNIVERSAL RECORDER WITH 
QUICK CHANGE EXTERNAL INPUT MODULES 
ALLOWS ONE STANDARD RECORDER TO DO 
A MULTITUDE OF JOBS 
[ PLUG-IN ASZ-1 FOR ADJUSTABLE SPAN AND 

ZERO 
t PLUG-IN SG-1 FOR STRAIN GAGE 
[i PLUG-IN RB-1 FOR RESISTANCE BLUB 
[1 PLUG-IN RB-2 FOR WHEATSTONE BRIDGE 

1 PLUG-IN PF-1 FOR PRESSURE OR POTENTI- 
OMETER FOLLOWER 

9 s3 

.d # df ^! H ,, 
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'VTW WESTRONICS INCORPORATED TWX FT 8248 U * 3605 McCART STREET * FORT WORTH, TEXAS 
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Barber-Colman Gas Chromatography clearly distinguishes classical essences and perfumes 
from their less costly imitators. For selective molecular discrimination, you could rely on: 

Where the 
Chromatogram 
is the proof... ,- 

"Gas Chromatography - a new avenue to better living" 

BARBER-COLMAN COMPANY 
r INDUSTRIAL INSTRUMENTS DIVISION Dept. F, 15131 Rock Street, Rockford, Ill. U.S.A. 

BARBER-COLMAN of CANADA, Ltd., Dept. F, Toronto & Montreal * Export Agent: Ad. Auriema, Inc., N.Y. 

Gentlemen: Please send me [ Fact File on Biochemical Analysis D1 Data on Free Sample Analysis 

_STATE_ 

SCIENCE, VOL. 136 
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AMSCO 
Microbiological 

Equipment 
FREEZE DRY EQUIPMENT 
Models for laboratories and pilot plants. Used for the 
preservation and concentration of labile substances. t h 

WATER STILLS and DEIONIZERS 
STILL capacities from M to 500 gal./hr. Steam, Electric or 
Gas heat. Automatic or manual controls. 

DEIONIZERS- Complete line ranging from 2 to 1000 gal./hr. 

STERILIZERS - 
Pressure Steam, Ethylene Oxide and Combination Gas-Steam 
models. Chambers 16" x 16" x 24" to 60" x 66" x 120" 

CONTINUOUS CULTURE APPARATUS 
"Biogen" Continuous Culture Apparatus produces microbial 
cells and/or their byproducts on a continuous or batch basis 
under precisely controlled conditions. 

DRY BOXES 
Flexible Film disposable chamber. Economical, efficient and 
easy to use. Ideal for laboratory and production. 

GERM-FREE LIFE APPARATUS 
Flexible Film Isolators for operating, rearing and transfer 
of germ-free animals. Economical, disposable chamber. 

For good reason more and more universities, pharmaceuticals 
and industrials confidently specify AMSCO Freeze Dryers, 
Sterilizers, Water Stills and other specialized microbiological 
equipment. Each is designed and built to accomplish a specific 
job better . more dependably... and with less time and 
attention from the staff. 

If you have a problem in the area of technical microbiological 
equipment, a letter to our Scientific and Industrial Department 
may lead to its economical resolution. 

Meanwhile we'll be happy to send along literature on any of 
the equipment illustrated. 

SCIENTIFIC AND INDUSTRIAL DEPARTMENT 

. ERtIEPENNSYLVANIA 

World's largest designer and manufacturer of Sterilizers, 
Operating Tables, Lights and related technical equipment 
for hospitals, industry and the biological sciences 

8 JUNE 1962 805 



1. Full 10" Chart 
2. 1/10% Accuracy of Measurement 
3. 10 Standardized Polarizing 

Ranges 
4. Low Cost 

This Sargent POLAROGRAPH gives 
you a large 250 mm (10 inches) chart and 
the highest accuracy and current sensi- 
tivity at the lowest price of any pen 
writing polarographic instrument meet- 
ing these specifications. 

It offers you optimum specifications 
based on over twenty years of leadership 
in design, manufacture and service in 
this specialized field of analysis. 

The polarographic method is capable 
of reproducibility to 1/10% and analyt- 
ical accuracy to /2%. To make use of this 
facility, the instrument must be accurate 
to 1/10% and chart space must be pro- 
vided for recording large steps to achieve 
measuring precision. We strongly advise 
against the purchase of any polarogra- 
phic instrument using miniature (5 inch) 
charts and low gain balancing systems 
in the 1% order of precision. 

This Model XV is adaptable to 10-6M 
determinations with the S-29315 Micro 
Range Extender. 

SPECIFICATIONS 
Current Ranges: 19, from .003 to 1.0 ptA/mm. 
Polarizing Ranges, volts: 0 to -1; -1 to-2; -2 to 
-3; -3 to -4; +.5 to -5; 0 to -2; -2 to -4; +1 to -1; 
O to -3; +1.5 to -1.5. 
Balancing Speed: standard, 10 seconds; 1 
second or 4 seconds optional. 
Bridge Drive: synchronous, continuous re- 
peating, reversible; rotation time, 10 minutes. 
Chart Scale: current axis, 250 mm; voltage 
axis, 10 inches equals one bridge revolution. 
Current Accuracy: 1/10% 
Voltage Accuracy: M% 
Chart Drive: synchronous, 1 inch per minute 
standard; other speeds optional. 
Writing Plate: 10% x 12% inches; angle of 
slope, 30?. 
Standardization: manual against internal cad- 
mium sulfate standard cell for both current 
and voltage. 
Damping: RC, four stage. 
Pen: ball point; Leroy type optional. 
Suppression: zero displacement control, mer- 
cury cell powered, 6 times chart width, upscale 
or downscale. 
Potentiometric Range: 2.5 millivolts, usable 
as general potentiometric recorder. 
Finish: case, enameled steel; panels, anodized 
aluminum; writing plate, polished stainless 
steel; knobs and dials, chromium plated and 
buffed. 
Dimensions: 23 x 17 x 10 inches. 
Net Weight: 65 pounds. 
S-29310 Sargent Model XV Recording 
Polarograph with accessories and sup- 
plies .......................... $1585.00 
For complete information write for Sargent 
Bulletin P. 
E. H. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
Detroit 4, Mich..Dallas 35, Texas . Birmingham 4, Ala. 

Springfield, New Jersey * Anaheim, California 

SARG ENT 
Scientific Laboratory Instruments 

Apparatus ? Supplies ? Chemicals 



For Nuclear Research Involving Geiger, Scintillation, 

Proportional Counting 

Victoreen Model S3HVD Vicount Scaler shown with 
Victoreen Model SSD-100 Shielded Scintillation Detector. 
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For Teaching and Research 

Victoreen Model PS-GT Portable Lab 
Scaler shown with Victoreen Model 
SM-101 Shielded Manual Sample 
Changer. Can be used for either 
Geiger or scintillation counting. Highly 
practical and economical instrument 
for both student demonstration and 
for laboratory experiments. 

Because of their greater sensitivity, Victoreen Scalers bring a new 
degree of scaler versatility to you the scientist.. the researcher... the 
teacher for nuclear counting studies. Add to this a broad range of 
quality accessories and you have the ideal instruments for general purpose 
uses in the widest variety of operations. By whatever dimension you 
use-Versatility, Accuracy, Quality-Victoreen Scalers measure up best. 

VICTOREEN 
WORLD'S FIRST NUCLEAR COMPANY 

5806 HOUGH AVENUE * CLEVELAND 3, OHIO 
EXPORT: 3 WEST 61st STREET * NEW YORK 23, NEW YORK A-6360A 
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RADIOMETER 
DIRECT READING 

Conductivity 
Meter IL \ 

,, 

type CDM2 

Three types of conductivity cells, 
designed for either immersion, flow, 
or pipette applications are available 
-all capable of measurement on 
grounded media. PP1042 is especially 
designed for conductometric titrations. 

The Radiometer Direct Reading Conductivity 
Meter fills a long-felt want in any laboratory. 
Without any sacrifice in accuracy it has been 
made more flexible and simple in operation than 
the ordinary conductivity bridge. Direct reading 
on all of 12 ranges -accuracies better than 1% 
to 2% are displayed instantaneously on an 
illuminated and mirrored scale. 

With a choice of conductivity cells, it is ideally 
suited for all normal laboratory conductivity 

measurements as well as conductometric titrations. 
Simple to calibrate and use, it can be operated 
by untrained personnel if necessary, and can 
drive a recorder for continuous measurement. 

Write for further descriptive literature 
and prices. 

RANGES: 
0 - 1.5 - 5 - 15 - 50 - 150- 500 micromhos. 
0 - 1.5 - 5 - 15 - 50 - 150 - 500 millimhos. 

J9581 
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SLIDES 

and 

GLAS ES 

Microslides and cover glasses bearing the familiar "Gold Seal" 
label have set standards of quality for many years. They are as perfect 
as painstaking manufacturing processes can make them. And as a 
final safeguard, they are individually inspected before being packaged. 

"Gold Seal" microslides are made of flawless, colorless, non- 
corrosive glass. Each slide is of uniform thickness, length, and width 
and has ground, polished edges. Each is precleaned and ready for use. 
A special-edged Stand-Rite dispenser box, used to pack all "Gold Seal" 
microslides, keeps slides upright, permits finger-tip removal without 
smearing or fingerprinting. 

"Gold Seal" cover glasses are of equal excellence. Carefully selected 
and guaranteed perfect, they are made of rigidly specified, non- 
corrosive, nonfogging glass of uniform thinness. Available in every 
convenient size and thinness, "Gold Seal" cover glasses are dispensed 
clean from lint-free plastic boxes holding one ounce of glass. 

Your dealer carries "Gold Seal" microslides and cover glasses 
and a large selection of microslide boxes, cabinets, and other acces- 
sories. Illustrations and full details 
of all items may be found in the (,f 
Clay-Adams catalog No. 106. If you / 
do not have a copy, write today e Y N S 

,on your institutional letterhead to: New ork 10, . 8~~~~~~~~~~~~~~~~~~~~~~~~e JUNE 1962 811. 
8 JUNE 1962 811 



HERE'S THE PONCHO.. 

a shield that seals the flask into the heating mantle. It 
greatly reduces fire hazard in the distilling of dangerously 
flammable chemicals. 

HERE ARE SOME OF THE 
PONCHO'S ADVANTAGES: 

* It eliminates damage to the heating mantle by spillage. 
? It protects the flask against damage by falling objects 

. (pliers, screwdrivers, clip-boards, etc.) 

* It protects personnel from flying glass should a flask 
implode under high vacuum distillation. 

* It also gives considerable protection if a flask should 

explode. 
* It serves as a very efficient heating top. 
* Built-in glass ports permit visual inspection of flask. 

HERE'S HOW THE 
PONCHO WAS TESTED: 

Water was heated in the flask with the heating mantle 

operating at full capacity. Gasoline, acetone, and ether 

*Patents Pending 

* 
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safety shiel/d makes heating of flammable liquids safer than ever! 

were then showered on the heating mantle for 15 minutes. 
In no case did a fire result. These tests were all the more 
conclusive in view of the fact that the heater was a quartz 
high wattage heating mantle. 

HERE ARE SIZES AND PRICES: 
Flask sizes 500 to 200,000 ML (single or multiple neck). 
Prices, $10.00 to $205.00. 

22 YEARS OF SAFETY! 
Glas-Col developed the first, the original heating mantle 
** which (made of glass fabric) destroyed itself if pushed I 

to unsafe temperatures. Half-a-million have been sold 
since 1940.. and NOT ONE FIRE has ever been re- 
ported from their use! 

Every major heating mantle improvement since, has 
also been developed by Glas-Col. Zoned heating is one; 
the high-wattage quartz mantle is another. 

ELAEECOL 
HEATING MANTLES 

Glas-Col Apparatus Company 
Dept. SC, 711 Hulman Street * Terre Haute, Indiana 
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KINNEY 

VACUUM 

GAUGES 
Kinney's complete line of vacuum prod- 
ucts is exemplified by these gauges cover- 
ing the range from 150 torr to 2 x 10-7 torr. 
Constant research, development, and 
quality control make Kinney gauges, sys- 
tems, pumps, evaporators, furnaces, 
valves, baffles, and all Kinney high vacuum 
equipment the most respected in the 
industry. 

THERMOCOUPLE 

VACUUM GAUGE . *. MODEL KTG 

The Model KTG Thermocouple Gauge features a 
transistorized control circuit and printed circuit wir- 
ing, in one through six station units, to indicate pres- 
sures from 3000 microns to one micron. The control 
unit is pre-calibrated and all thermocouple tubes 
are matched to allow complete interchangeability 
without recalibrations. Available in cabinet or panel 
mounting. 

McLEOD 

GAUGE.. 

MODEL TD1 

/ 

The Model TD-1 McLeod Gauge accurately indicates 
pressures between 150 torr and one micron, easity 
and without adjustment. It is light weight, sturdily con- 
structed, and more compact than most comparable 
gauges. It requires less than /2 lb. of mercury, and is 
readily disassembled for cleaning. Available in porta- 
ble or fixed mounting. 

KINNEY V^^YUIUIo M DIVISION THE NEW YORK AIR BRAKE COMPANY 
IN *E T V AW 3 3529 WASHINGTON STREET * BOSTON 30, MASS. 

DISCHARGE 
VACUUM GAUGE, . MODEL KDG 

The Model KDG Discharge Gauge utilizes printed circui- 
try and a small, rugged, easy to clean gauge tube to cover 
the range between 10-2 torr and 2 x 10-7 torr - supplied 
in a cabinet or on a standard 19" panel. Accurate read- 
ings - unaffected by line-voltage variation. It may also 
be combined in a single unit with one through six station 
thermocouple gauges. 

?1841Cql fdLC L -LL? 
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For accurate inspection and measurement of 

DELICATE SPECIMENS, ELECTRON PHOTOMICROGRAPHS, 

ULTRACENTRIFUGE AND ELECTROPHORESIS 

PHOTO DATA ON PLATES AND FILM 

The Nikon 6 Optical Comparator has proved so successful in 
ultracentrifuge photo plate evaluation, that it is now being 
used for almost every kind of photo data analysis. Electron 
photomicrographs are now being studied and analyzed with 
the Nikon 6. And it is being used in many phases of chroma- 
tography, measuring fringe patterns and reading electropho- 
resis photo plates. It is even being used for examining and 
measuring delicate specimens in petri dishes. 

Special holders are available for the plate and film types used 
in each application. They are designed for convenience in 
mounting, and to permit shifting and scanning. 

Essentially, the Nikon 6 Optical Comparator is a projection 

macroscope provided with surface as well as sub-stage illumi- 
nation. Its magnification range is from 10x to 100x-extend- 
able to 500x. Any object, thing, substance, specimen, slide, 
photoplate or film, placed upon its stage, appears as a bright, 
crisp-sharp, magnified image on a 12-inch screen - in true, 
natural colors. It can be observed by several people, simul- 
taneously- studied, evaluated and measured to 2-micron 
increments - all in the comfort of a normally lit room. 

If you have an inspection or measurement problem which 
lends itself to the unique capabilities of the Nikon 6 Optical 
Comparator, why not tell us about it. Write to Dept. S-6. 

0 NIKON, INC. INSTRUMENT DIVISION 111 Fifth Ave., N. Y. 3 

Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 

NIKON OPTICAL COMPARATOR 
model 6 
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WARING COMMERCIAL BLENDORS ARE 
SERVING FIRMS AND LABS IN THESE FIELDS 

(l) (2) (3) (4) 
INKS-Detergents to reduce pen GENERAL LABORATORY USE- TEXTILES-Strength tests for syn- 1 l ( 
clogging Experimental dispersions, emulsions, thetics, Nylon, Orion, Dacron, wool 

CEMENT-Waterproof cement test- polymers, slurry and solutions and cotton 
ing and mildew repellent concrete HOMOGENIZING TEMPLATE TOBACCO-Chemical analyses, ho- 1) 2-Speed High Torque Base-Asceptic Dispersall 

EMULSIONS-Sheet aluminum, mogenized, experimental blends, (2) Explosion Proof Base-Stainless Steel Container 
CERAMICS-Kaolin and clay stainless steelmixtures (3). 3-Speed Heavy Duty Base-Stainless Container 
slurries INSECTICDES-Repellentsand (4) 2-Speed High Torque Base-Pyrex Glass Container 
COATINGS-Films, TV tubes, re- killereps sapling -WARING PRODUCTS CORPORATION 
cording tape, adhesive compounds, INSULATION-Rock wool-fiber W nsted, C nnecticut 
duplicating machine emulsions glass, asbestos, ground glass beads A subsidiary of Dynamics Corporation of America 
COSMETICS-Shampoos, nail pol- PAINT-Colorsampling, water-base r?? .. - . 
ish, deodorants, powder, hand cream rubber-base, waterproof, enamels I GENTLEMEN: 
hair dyes, 

atherosol 
hair spray PAPER-Waste paper evaluation, I Send me complete information on your Blendors for labora- sh aving 

latera er pulping wood fiber, coatings| tory and industrial use. My field of interest is ......................... 
FELECTRtlONICS-CPathnde rav tuha .. .. Io a t i 
coatings 
FERTILIZERS-Both liquid and dry, 
seed research, plants, cross-pollina- 
tion, crab grass killer development 
FOOD PROCESSING-Relishes, 
herb and condiment blending, dress- 
ings, dog foods 

8 JUNE 1962 

PETROLEUM-High octane fuel, ad- 
ditives, grease, detergent motor oils 
PLASTICS-Experimental mixes, 
color testing, powder and resin 
blending 
PRINTING INK-Color blending, 
waterproof inks, engraving fluids 
RUBBER-Latex, sponge, synthetic 

N A M E .................................................................................... 

TITLE .................................................................................... 

COM PANY .. ..................................................................... 

C ITY/ZONE ............................................ STATE .................... 
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You 
can do more 

with a Flash 

X-ray tube 
that has: 

1. small size 
. 

Cineradiographs: 
of exploding copper foil show magnetic 
saw and pinch effects, avoid "blinding" 
visual flash. I 

FEXITRON 730-4-C/232 
Several tubes may be located in a 
small volume and flashed in sequence 
to avoid film motion; this system has 
four each tubes, pulsers and delay 
generators for interpulse periods from 
1 to 1000 /usec; voltage 100 kv, dose 
rate of 107 rads/sec, choice of pulse 
lengths from 30 to 100 nanoseconds; 
Price $15,170. 

c'J c m 

r- 0 LO 
o C 

- d c 
-4 

c 
0 c 

CL 
2 ~ .2 

2. high dose rate 3. high resolution 

Radiation Effects: 3-D Radiographs: 
Current of several ma induced in dielec- bullet stopped in flight penetrating vacuum 
tric (capacitor) at 10" rads/sec; lower trace tube; will resolve 7 mil particles at 16,000 

; L 

shows low noise level. fp s. 

cl^ii I ' QF 

FEXITRON 730-4-233 FEXITRON 730-C/232 
Multiple x-ray sources are fired simul- Source sizes from 1 to 4 mm provide 
taneously to maximize dose rate and high resolution; two x-ray tubes fired 
uniformity of illumination, or in time simultaneously with a common film 
sequence (1-1000 Asec) to provide a provide 3-D views; this system avail- 
pulsetrain;300 kv, cold cathodetubes able with the same range of pulse 
are operated inside grounded, metal- lengths, and the same voltage, dose 
tic pulser can to give high x-ray signal- rate and interpulse periods as the 
to-noise; dose rate 108 rads/sec (single 730-4-C/232; all systems shown are 
tube) and pulse length choice 30 to complete with 30 kv dc supply, cabi- 
100 nanoseconds; price of four chan- net and nitrogen regulator (pulsers 
nel system as shown, $29,550., are pressurized to isolate perform- 

ance from atmospheric effects); 
Price $8,715. 

FOR ADDITIONAL INFORMATION: Write or call Field Emission Corporation, Dept. S-1, 
McMinnville, Oregon * Telephone: 472-5101, or our field office: Riviera Central Bldg., 
Dept. S-1, 205 Avenue "I", Redondo Beach, California * Telephone: 375-5510 

Field Emission Corporation 
818 SCIENCE, VOL. 136 
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56.-65. 60 25 I - . 
. 

64.-74. 40 25 -__ J - i 
68.75-70.75 50 159... 

i . 
73.-83. 40 25 I 
82.-92. 30 25 0 
91.-101. 20 10 : 

1oo.-1io. 20 5 0iI 
109.-120. 20 5 __ 

iiate delivery || kMc 50 60 70 80 90 100 110 120 

neter-wave klystrons ready now for laboratory investig 
For immediate delivery: Your choice of 
six Raytheon reflex klystrons covering 
frequencies from 64 to 101 kMc*. Each 
has single vernier adjustment and 
single mode operation for full band cov- 
erage. Select appropriate tube above 
and write us for technical data. 
Raytheon Co.o Microwave and Power 
Tube Div., Waltham 54, Massachusetts. 

*Frequencies from 50-65 and 100-120 kMc are 
covered with 4 tubes available on special order. 

[RAYTHEoff AV_ 

Millil rations 

m 5n.-57. 0 I I i 



1. Linear-Log Count 
Rate Meter 

3. Blank Panel, Linear 
Count Rate Meter, 
Single Channel Analyzer, 
High Voltage Power Supply 

4. Printing Scaler-Timer, 
Single Channel Analyzer 

High Voltage Power Supply 

5. Chromalograph 
Scanner, Linear-Log Cofifu 
Rate Meter, Linear 
Amplifier, High Voltage 
Power Supply 

BUILD YOUR INSTRUMENTATION 

SYSTEM AS YOUR BUDGET PERMITS 

With transistorized building-block modules available individually or in combinations 

PROGRESS REPORT: Start with a simple module (linear 
amplifier, single channel analyzer, or count ratemeter) 
add the power supply,. detector and read-out device and 
you have the simplest of spectrometer systems. As funds 
permit, you can add another module (quickly substituted 
for the blank panel in the chassis) and perform the addi- 
tional experiments you desire. 

When you are ready for automatic scaling or counting 
of your spectra, the double module scaler-timer can be 
added. You can simultaneously add a print-out facility 
to integrate the total energy under a peak automatically 
or to record this energy as a digital output. Depending 
upon the selection of the read-out device, simultaneous 
chart recording is also possible. 

The widest possible choice of input and output devices 
is available. G-M or Scintillation detectors can be ac- 
commodated by simply reversing the printed circuit card 
in one of the modules. More advanced devices for auto- 
matic sample counting, gas flow counting, or paper chro- 
inatograph counting also are available. 

Each instrument features transistorized reliability; 
Mnodular construction; built-in electronic gating circuits; 
and plug-in etched circuit boards. Individual modules 
may be interchanged or combined to provide unsurpassed 
measurement capability. In addition, etched circuit 
boards may be substituted within individual modules to 
produce extreme flexibility and versatility of application. 
For full details write: 

RADIATION COUNTER LABORATORIES. INC. 
5119 West Grove Street, Skokie, Illinos, U.S.A., TWX Skok 1787, Cable Address: RACOLAB /Phone Yorktown 6-8700 

2. High Voltage 
Power Supply 
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substitution to 1000 grams is used in '9 0 A 
this New Torsion Laboratory Balance. o ~0 

Unlimited Tare Range ( o 
', 

Model PL.2 .....Taring through a 125 gram range is ac- O ? 

Capacity2000g.1 

capacity 2000g.-*Accuracy-.. 0.15g. .,?complished with a built-in knob on the , ^ . ~ . 

List P~ice 4 

List Price $425 side of the balance. By adding weights to ' ' 9 , 

the second pan the balance can be made . G . t. O 

~~~~ CO~ 
"~ g4 B J0~ 

Weihtlodin kob ar cn-0 )3~~~ooO 
venenty lcatd o boh 'ide 

0JL C~S 0f he alnceforeay oeraio 
by iterriht r ef hnd Weghngby00 

subtiutin o 100gras s uedin 
o % 

0(0 ~~~-A . 1 
ths ewTrsonLboatryBlace 
Unlim'lted Tare Rangeb o <o~~ 

Mode PL- tarng troug a 15 grm rage i ac-o I 
Capacty 200 g. ccuray 0.1 g. I00 e comlihe wtha uil- kobonth or 
List Price $425 00L~~~~ 

to tare throughout its 2 kilogram capacity. ' ^ , 

^/y~iM^~~~~~~~ ~In addition to these features, Torsion's ' 
5 

^^ 0~ ^ ^^ ^ ~~oModel PL-2 offers a sharp image with a O o 
Torslon Balance fhigh degree of illumination for easy read- 

ing and an oil damper to speed up weigh- " 

9~~~~~~a~~~~~~~~~~~ ,ing. 

Ask your laboratory supply salesman for 
Main Office and Factory: Clifton, New Jersey a demonstration or write us for Bulletin 
Sales Offices: Chicago, II1., San Mateo, Cal. PL-2 which gives'complete specifications. 



ZEISS 

West Germany 

Photoelectric Precision Polarimeter 
0.005? 

Supreme accuracy and speed in measurement 

Write for booklet 
which gives full details. 

0 

The unique photoelectric principle used in this polarim- 
eter results in a measuring accuracy of 0.0025? as well 
as the elimination of subjective-setting and correction of 
errors. It is remarkably easy to operate. 

The polarimeter tubes, with a path length of 10, 20, 
50 and 100mm, are automatically lowered into the hous- 

ing and brought into the path of rays. The electric indi- 
cator instrument is set to zero by conveniently located 
knobs for coarse and fine adjustment, and the angle of 
rotation can be immediately read off on two projected 
scales representing diametrically opposed sections at 20x 

magnification. This projection of the scales permits use 
of the instrument in undarkened rooms. Reading is direct 
to 0.005? and by estimation to 0.0025 . 

Automatic control maintains full measuring accuracy 
even for strongly absorbent samples. 

Five double-band interference filters for wave lengths 
365, 405, 436, 546 and 578 mm of the light of a built-in 

mercury lamp permit measuring of optical rotatory 
dispersion. 

COMPLETE 

.C^n4IJDIJI1'. ^*Zppp^^I I \ -lE R SERVICE FACILITI ES 

485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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REPORT NO. 1 FROM LINDE COMPANY, DIVISION OF UNION CARBIDE CORPORATION 

All-new, practical approach to 

freezing-storing biologicals insures: 

1. Maximum recovery of viable tissues, cells, and microorganisms. 
2. Recovery of labile enzymes with minimum loss of activity. 
3. Preservation of characteristic cellular morphology. 

THE NEED FOR LIQUID NITROGEN 
Very low temperatures are needed for long- 
term, indefinite preservation of biolog- 
ical specimens. 

No longer is mere freezing of a speci- 
men considered adequate. Chemical and 
enzymatic reactions do not cease when 
water freezes, they are merely slowed. 
Typically, lipase activity has been found 
at -24.5?C. Invertase can hydrolize su- 
crose at --18?C. Certain species of mi- 
croorganisms have multiplied even 
though held at -8.9?C. for one year. 

To be sure a specimen is stored so that 
there is no degradative activity, recent 
studies dictate the need for temperatures 
below -130?C. Ice crystal growth 
ceases; all chemical and physical activ- 
ity are reduced to a negligible level. 

Liquid nitrogen, which boils at -196? 
C., provides a storage temperature which 
prevents ice crystal growth and chemical 
reactions that damage specimens. More- 
over, it is chemically inert and will not 
react with any material it contacts. It has 
no effect on the pH of the specimen. It 
vaporizes without leaving a residue. 

LIQUID NITROGEN FREEZING/STORING 
MADE SAFE, PRACTICAL-BY LINDE 

Linde Company, pioneer in cryogenics 
and the only industrial company cur- 
rently active in cryobiological research 
and development, supplies field-proven 
equipment for both freezing and storing 
biological materials. LINDE, in cryogen- 
ics since 1907, now has an integrated 
group of nearly 40 biologists, biochem- 
ists, biophysicists, and engineers engaged 
in cryobiological research. 

(Upper) LINDE BF-3 Biological Freezer with 
Control. (Lower) Top View of Freezer, Opened. 

For successful freezing of biological mate- 
rials, a proper controlled cooling rate is 
essential. LINDE's new BF-3 Biological 
Freezer provides the required precise 
control of conditions. Optimum cooling 
rates can be accurately maintained in 
the range of 0.5?C. to 19.0?C. per min- 
ute. Unit requires only simple installa- 

LINDE LNR-25-B Liquid Nitrogen Refrigerator 

tion, makes it possible to carry out entire 
freezing operation on the laboratory 
bench; consumes as little as 5.9 liters of 
LN2 when the cooling rate is 1?C./min. 
(less as the rate increases). 
For successful storage of specimens, the 
LINDE LNR-25-B Liquid Nitrogen Re- 
frigerator maintains material between 
-185?C., and -196?C. Non-mechanical 
unit eliminates hazard of loss through 
power failure. Now offered in new 9- 
canister or in regular 6-canister arrange- 
ment. Storage space can be reached eas- 
ily through large-diameter entrance tube. 
Fully charged unit has holding time of 
about 21 days. Stainless-steel welded 
construction provides a unique combi- 
nation of light weight, durability, resist- 
ance to corrosion. 

Free literature and technical data available 
Detailed literature is now available on 
request. For help with your problems, 
check your area(s) of interest on the cou- 
pon below and send. 

CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD 

Linde Company, Dept. SC-62 
270 Park Avenue, New York 17, NY. Y. T 

Please send details on the items checked: I 

I D The Preservation of Biological Materials L IN D E 

0 LINDE Liquid Nitrogen Refrigerators CO ^ I PA N V 
0 LINDE BF-3 Biological Freezer "Linde" and "Union Carbide" are registered trade marks of Union Carbide Corporation. 

-- ---- - -- ---e -Bg -s8 -- - 1__ u 
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PHARMACIA 
LEADING IN DEXTRAN 

CHEMISTRY 

o.3 

% d 1 ~ ~ n u u t ~ s 
,I . 

,1SEPHADEX get particle with immobile water 
0 

large molecule 

smal moecu small molecule 

2. Small molecules move into the gel 
until equilibrium 

0oO O6 e. C *O oO O 
3. Volume outside gel particles re- 
placed by water 

I ^^ * 1* I 

4. Small molecules move from the 

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

SPEED UP BUFFER 
EXCHANGE WITH 

I 

GEL FILTRATION 

To prepare proteins for electrophoresis, 
ion-exchange chromatography, crystal- 
lization, etc., it is, as a rule, necessary to 
transfer the protein into a proper buffer 
medium. 
SEPHADEX gel filtration substantially 
increases the efficiency of such an oper- 
ation. 
The SEPHADEX procedure is: 

* rapid and complete 
* equivalent to an exhaustive dialysis 

The following is a typical example- 

Reference: Flodin, P.: Methodological aspects OT gei 
filtration with special reference to desalting opera- 

tions, J. Chromatog., vol. 5, pp. 103-115, 1961. 

AMONG OTHER APPLICATIONS 
.. tested and proved.. 

a) Desalting colloid solutions-SEPHADEX 
allows rapid and complete desalting, elim- 
inating time-consuming, imperfect dialysis 
methods. 

b) Fractionating polymers-SEPHADEX per- 
mits accurate and efficient fractionation of 
homologous polymers by molecular weight. 

c) Purification and group separation - 
SEPHADEX makes possible fractionation of 
complex mixtures, extracts and many 
other substances. 

d) Concentrating-SEPHADEX provides 
simple and effective concentrating of solu- 
tions containing high molecular weight 
solutes, without changing ionic strength 
or pH. 

e) Partition chromatography - SEPHADEX 
is extremely valuable in a two-phase sys- 
tem when the aqueous phase must be sta- 
tionary and the other mobile. 

f) Adsorption chromatography-SEPHADEX 
adsorbs some aromatic and heterocyclic 
compounds, a fact which can be utilized 
for separation. 

SEPHADEX is available 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. 

For complete and 
continuing information 

on SEPHADEX, and 
GEL FILTRATION, 
send the coupon 

with your letterhead, 

|I 
~ 

PHARMACIA FINE CHEMICALS, INC. 

(| |I | Department C, 501 Fifth Avenue, New York 17, New York 

_ ,-1 Send me SEPHADEX m Send me regularly Gel m Send me sample of SEPHADEX 
II brochure 1- Filtration Abstracts 

Ii...I . Type- .- Grade 

I 4 1 Na .m__ 
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A SINGLE SOURCE... 
Tot f;ll rI out tiee3e- Ptyiny 

and 4omoyenng ny Euipfument 

FREEZE-DRYING -Pick and choose the freeze- 
dryer precisely right for your applications from the 
comprehensive line of VirTis freeze-drying instru- 
mentation. Equipment ranges from inexpensive dry 
ice refrigerated units to fully automatic freeze-dryers. 
No problem with accessories either. VirTis Quickseal 
freeze-drying flasks, serum bottles and ampoules offer 
suitable containers for virtually all proposed studies. 
Other accessories include vacuum gauges, the Sample 
Temperature Indicator and Sample Temperature 
Controller. 

HOMOGENIZERS-Now a standard in the lab- 
oratory, VirTis "Hi-Speed" Homogenizers provide 
remarkable efficiency for difficult homogenizing 
problems. The "45" has a top speed of 45,000 r.p.m; 
the "23"-23,000 r.p.m. Volumes between 0.2 ml. and 
400 ml. are easily processed in the "45". The "23" 
will conveniently handle volumes between 0.2 ml. 
and 200 ml. 
For carefully controlled investigations using the "45" 
or "23" the new VirTis Photocell Tachometer makes 
an ideal companion instrument. 

NEW CATALOG-We will be pleased to send 
you your copy of the new VirTis "Research Equip- 
ment Catalog" upon request. Illustrations- and full 
details are given regarding freeze-drying equipment, 
"Hi-Speed" Homogenizers and many other instru- 
ments of interest to the clinical sciences. 

THE VirTis COMPANY, INC. 

GARDINER, NEW YORK 
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"Porter-Blum" 

ULTRA-MICROTOMEt 

,. Jn 
blS~ ~ ~ AM'AL 

I 

| I | N -i T lo- - ;; *;*; - rTv_ 

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. 

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-6-MT 

(arF Sorvall, In. 
Norwalk, Connecticut 
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NEW . . . PORTABLE ELECTRIC GREENHOUSE See the Stars, Moon, Planets Close Up! 
FOR YEAR-ROUND GARDENING MAGIC ASSEMBLED 3" ASTRONOMICAL REFLECTING TELESCOPE 

Now you can practice gardening *s AND 60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 
as a hobby 12 Months a year! lF READY TO USE! You'll see the Rings of Saturn, the fascinating planet Mars, huge Grow endless varieties of plants craters on the Moon, Star Clusters, Moons of Jupiter in detail. 

. '. ,., 
to maturity summer and winter Galaxies! Equatorial mount with lock on both axes. Aluminized and 

?;'.~ "*;': 
.. ' . * * * experiment continuously _ _ over-coated 3" diameter high-speed f/10 mirror. Telescope comes with plant growth and develop- ,. equipped with a 60X eyepiece and a mounted Barlow Lens, giving ment. Thermlostatically controlled you 60 to 180 power. An Optical Finder Telescope, always so 

r temperature and humidity for i tx essential, is also included. Sturdy, hardwood, portable tripod- 
rapid germination of seed, root.-\- FREE with Scope:-Valuable STAR CHART plus 272 page ing of cuttings, and maximum growth potential. Size 15" "HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR x 18", with styro-foarn base, 25-watt heater and thermo- Photographers! This is an actual photograph TELESCOPE" BOOK. 

stat, 2 polysterene planter trays, clear styrene lid. 2 of the moon taken through our Astronomical 
sizes avail. ea. incl. bag of growing medium. Telescope by a 17-year-old student. Stock No. 85,050-W ---_--,- _ .__-----,----.-$29.95 Postpaid 
Stock No. 70,490-W Low-lidded model, 7" high $14.95 Pp. 
Stock No. 70,491-W High-lidded model, 15" high $21.95 Pp. 41/" REFLECTING TELESCOPE! Up to 255X f.t" ' NEW EDMUND STAR FINDER 
'FISH' WITH A MAGNET _ ^ 'i' 

* 
New vibration-free metal pedestal With this precision made metal instru- 
.. . mount. With this scope you can see i sent, any observer can quickly locate 

Go Treasure Hunting On The Bottom | . with greater power plus will split finer . -nd identify any charted visible star. - - stars. Mirror has twice the light gath- 'bThe view is erect, same size, same bright- Great ideal Fascinating fun and some- .- ering power. Mirror guaranteed to give ess 
tinmes tremendously profitsable! Tie a line d_ vjr s 

: 
theoretical limit of resolution. Rack and (era size is 8" x 4" we x 

..in bay, ritver, lake or ocu an. Troll iton cs e trial nount- 
teep. It is designed for use on any photo 

along the iottomv our "treasure" haul itncn: y : ing-only one '; .i ; :...:! ': Ji,i.<? a stars! tripmd or siriprle mount. (Suggestions for mounting are along the bottom-your "treasure" haul Aluminum tubI:-. ; ',o,-(r I'-: .Ir tele- included). Full directions included. can be outboard motors, anchors, fishing ^o: . 2 standard siz e eyepieecs andi 
tackle, all kinds of metal valuables. 5-lb. Magnet is war mounted arlow lens give you powers of Stock No. 7050$9.00 Postpaid surplus--Alnico V 'rype-a terrific bargain. Lifts over 125 45X--90X 135Xens180X and 25powers of Stock No 70,50 W$900 Postpaid 
lhs. otn loanhd-smuoch greater weights under water. Order Low-cost accessory eyepiece available now and try this new sport. for higher powers. FREE with Scope:-Valuable STAR PLANETARIUM PORTRAYS 
Stock No. 70,183-W 5-lb. Magnet - . ...$9.95 Postpaid CHART plus 272 page "HANDBOOK OF HEAVENS"IUM OT 
Stock No. 70,41-6W 35/2.!b. size ... $7.95 Pstpd. plus "HOW TO USE YOUR TELESCOPE" Book. * . THE FASCINATING STORY 

Shipping weight 25 Ihbs. OF EARTH IN ACTION 
MIIAUE ATRPU P Stock No. 85,105-W . $79.50.....fob,...OF EARTH IN ACTION MINIATURE WATER PUMP Stock No. 85,105-W. ................. $79.50 f.o.b. ,' ' ; Here is the story of cosmic mo- 

Wonderful for experiments, miniature water- Same Telescope as above but equipped with Electric tions-how the moon revolves around Clock the earth, and the earth around the falls, fountains, 1-10 gage railroad backdrops, 
Cloc Drivethe eart, and the earth around the 

etc. Tiny (2%s" x 1a/") electorac c."'or ars Stock No. 85,107-W $109.00 F.O.B. Barrington, N. J. sun, with our planet rotating simul- 
pump ideal for hobbyists, labs, .lhl,o:. .. _' taneously. With this instrument, 
continuous flow of water at raite .1' '.i '0 :"' a thro^e ,cd rsl.l :e,i, : '-on- 

.r-4^i per minute at a 12" head. With 2 D Batteries , _ Intriguing Low-Cost Moon Model stration of how seasons, , :'"' ,,r?. i -,; . Ii.. ;i,'I..n :,i ases 
in series will pump to 24" high. Runs 48 hrs. on battery. hansoue ..y ar sal : -.i . -.. - i' ..i't is 
Works in either direction. Self-priming. Exciting outer space display and conver- supported by a smartly ;:;iii ! i. I i - * 1.1 iS 
"tWoruk an eitherW 

d 
,arectuon , 

Selprining jd n~ n I Isation piece. Exact replica. 30,000 forma- 6" in diameter, and thu (';e.r i:; ic. tI':.. ,,r t,h is Stock No. 50,345-W -----------_-- _$2.25 Postpaid i tions-peaks, craters, Ocean of Storms, 12" high, base 8" wide; arm is 18" long. A completely _ . . . _ .. l . . .. o ,5 1 . . . .~~~~~~~~~~~~~~~~~_ KR J'A -etc.-all in relief. Scaled to size. Accoo- ilustrated, delightfully informative handbook included. 

space data. Excelletnt gift item. 12" dia., wt. / lb. NOW . . EXCITING NEW COLOR EXPERIMENTS R 
tingg beinedly precise new styl Ne iPostpaiem for Amateurs in MOatEched set of cAiFF lins and tie Stock No. 70,515-W$12.50 Postpaid A TO 
bar-efeaturing non-brealhable, ac- 
curat.e1v esid e )i]at ncn .h used for ? 
uulnsuult 

Ue 
Itoa,oULtera LnCer" e VIiiieLersT _Sensitive to a tolerance of 1 degree SPELLBINDING EXPERIMENTS with SAMPLE KIT! 

(although some wearers have noted SILmCON SOLAR CELL AND SUN BATTERY! I .il l Miracle of light diffraction! 
violent fluctuations when worn In SILICON SOLAR CELL AND SUN BATTERY! Wonder material of the 20th 
close proximity to certain blondeos ' Experience endless fascination in con- century. Now you can develop 

...... a nd r edheads of the warmer sex") | ? ' '- ' .. 'c 
and redheado of the warner sex"). p verting sunlight into electricity to power sp ecta cula r 

2Stock No. 1702d W Srenhet onf Clasp &ic a Links. d at o1pa sIall cmotor s an dplifilers etci li . e uly Ki c 

Stock No. 1700-W 
_ 

TieClasp 8.J3 Ppd. tax inc . Stock N. 
3 

60,216-W P_ $2.25 vPostpaid6 glowisig pieces of adornment. Yes, transmissow yu can hounce Stick No. 1701-W Cuff Linksa ?----- $6.55 Ppd. tax incl. milliamps. 24-page Ilandhook give. full light off reflcctin.. Diffraction Grating Eeplica in all Stick No. 1702-W Set of ClaIp & Links, data en 12 pat experimtents.. i i birilliance of rainhow colors. Kit con- 
$8.75 Ppd. tax inmd. Stick No. 60,216-W? $2.25 Postpaid ain S 

'_" 5x " u2ieces of transmiission t'cc-throsghli 
Selenium Photocell. Lower power, lower price tlan Silicon til I pl-iit grating, mouiited circular traitng. titto 

gift boxed--Ti Cell. ~f,.;l oua Sieinear it' at [tt, -"' v'ii-n and reflecting type grant md 
War Surplus American-Made 7x50 Binoculars eSlik Ni. 30-411 w < pieces of mounting glass, double-faced mounting tape, War SStok No. 30-411-W _--_--- ------ _ $1.50 Postpiad booklet of ideas and instruction. 
Big savingsl Brand newl Crystal r'Solar Cell and Photocell Handbook. Fascinating 112- Stock No. 70,563-W -__ _________- ___$5.00 Postpaid clear viewing-7 power. Every opti- . . age Ilandhook oi Silicon-Cell and Selenium projects, 
cal element is coated. An excellent de. mventtcstration,c etc. Explains photo-voltaic theory, per- 
night glass-the size recommended .: . : i: . : ' : . . ... . i. . 
for satellite viewing. Individual eye 'l; ; --" * ;" 

X 

,New Zoom Microscope 
focus. Exit upil mm. Approx. field. Eyepiece ZOOMS Powers From at 1,000 yds. is 376 ft. Carrying c 231W . . .ll Pshl Eyepiece ZOOMS Powers From 
case included. American 7 x 50's 
normally cost $274.50. Our war sur- Remnove Your Retaining Riigs-Disassemble 

3X to 200OX 
plus price saves you real money. i .Lense Camrees, Cameras, etc. Greatest microscope accessory yet! Priced amazingly low. 
Stock No. 1544-W --Only $74.80 postpd. (Tax included) Coislbines all eyepiece powers from lOX to 20X in one as- 

~~~~~6 x 3^ ~ ~ ~ ~ ~ Ptd0 Rinia i ADJUSTABLE seoMbly. Twist of dial . . . without mnore focusing . . . 
Stck Binocular-similar to above, a terrific bargain, without extra eyepiece changing . . . and you comad Stock No. 963 GW --------$33.00 Pstpd (Tax included) SPANNER WRENCH powers up to 200" X. Professionial all-metal quality con- 

8/________________ SeleniuMade for U. S. Air Force- struction, heavily plated, anodized. iits any standard 
availahle at a fraction of Gov- .917" dia. imsicroscope tube. Built-in, adjustable clampingi 

SPECIAL REDUCED PRICE FOR '62! _ _ _W W ernunlest cost. A top grade, ring insures tlight. mar-free attachmentc. Stops eyepiece SPECIA RDCDversatile tool that every in- changing. Cota vtlcltwooot, '," g1i.. I max. dia., 5 
LIFE SIZE VISIBLE HUMAN HEAD strusoBent and camera repair oz. wt. 

holotAduhefoman tr just plain tiinkrer Stock ?o$ 25.,0s 
Precise, Full Color, Take-apart Model should own. Adjustable for 2/2" to 12" diasiieter retainig Stock No. 60,270-W _--_--__ $25.00 Pstpd. 

rings. Complete with six different pairs of points to fit 
Study the most complex organ easily, inex- all types of slots and holes. 3", 6", and 12" nmain bars. nl | l11 t 
pensively. Ideal for student, hobbyist, pro- All steel and icekly plated The finll est tool we liave ever i fessional. You will be amazed at the detail. come across for this type of retaining ring work AND a i I 
Molded from actual human skull. Eyes, ears, real bargain at our low price.160 Pages! 

igh , and teeth easily removed and disassembled Stock No. 70,355-W ----_ ______, $12.50 Postpaid Over 1000 Bargains! . : 
)I'g^i/.o. for complete study. Entire brain, spinal cord _"' " '" , <land organs of mouths and thiroat presented in I EDMUND SCIENTIFIC CO., tnud 
vivid detail. Amnazingly low priced-conforms to rigid NEW LOW PRICE FLASHLIGHT POINTER I Barrington, New Jersey I 
laboratory standards. 16-page fully illustrated medical . 
handboolk included. . . Point It Out With Arrow 

features on movie and slide projec- iec^t Z :.' 
OTHER VISIBLE TAKE-APART MODELS tion sreens. Excellent lName .................... 

For teacher use on napa, etc. tolash- - '' I 
Stock No. 70,470-W Heart - _------? $3.00 Pstpd. light focuses an arrow where you RA tin' Address ............... ... . ... 
Stock No. 70,228-W Man -.l__ ------- _$4.98 Pstpd. point it. 
Stock No. 70,283-W Woman ----- --- $4.98 Pstpd. Stock No. 60,117-W -___ _ _--------_- _ $5.95 Postpaid CityZ ...........Zone......State........ 

et_. , 3_ 
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What's 
so different about 

the Vanguard 
Model 1000 

volumatic fraction 
collector? 

1'"''"?" ' IS..": "" 'l.' . . 
_ Only the Vanguard Model 1000 Volumlilli c I - . '1C 

pletely self-contained. Thanks to trnt nsislori/lion, ;. I i oi . 
:you're assured of absolute reliabilily ill plerform- i ^ ; l, 
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? I 
A. In volumetrically controlled separations, hold-up and mix- 
ing are virtually eliminated between fractions. 
Q. How is this reduction possible? _ 
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 
laboratory and cold-room space. The Volumatic weighs less 
than 50 lbs. Yet, because the instrument cabinet is cast alumi- et _ 
num, you get the strength and rigidity needed for large columns 
and ancillary equipment. 
Q. Any othr facts? Shown above are Vanguard's all new Model 1056 
A. Interchangeable turntables for 13mm, 15mm and 18mm test Automatic UVAnalyzer and Model 1000 Volumatic 
tubes are standard accessories. There's a complete selection of Fraction Collector. The Model 1000 operates with 

siphons. For increased versatility, a time and drop counting plug- minimum supervision and is compatible with all 
in unit is available. Fraction Collectors. 

Q. Where can I get more information? 
A. For complete information about the Model 1000, write: 
Vanguard Instrument Company, Box 244, LaGrange, Illinois. 

wie\ 3 0" lg Designers and Mand ufacturers of 
num,1~J\ y Jou g'eTf" tD the T Precision Instrumentation for Research 

VANGUARD INSTRUMENT COMPANY 
P. 0. 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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BINOCULAR 
PHASE CONTRAST 

tIZING BMPE $490 
SCOPE 

Mn,~W 

BINOCULAR _ 
PHASE- 

CAMERA- 
MICROSCOPE 
BU 13 $1580 
_mftft. 

Ur BINOCULAR 
AUTO-ILLUMINATION 
BMLU $425 

7, 

Photomicrography 
Set 

ACA $39.95 

LABORATORY 
MICROSCOPE 

MLK $1981 

Polaroid Land Camera 
Attachment 

EE \ $115 
f TRIAL 

STUDENT. AUTO-ILIUMINATION 
?.^;; ; MICROSCOPE 

0E^' :;:* ^ *. . K L 
. 

] 

i A .1 .7 . 

*: STEREOSCOPIC K 
MICROSCOPE 

Please rush UNITRON's Microscope Catalog 4C-2 
Name 

Company 

Address 

City State.______ 

POLl 
MICE 
MPS -m --L-- 

AR 
R0 
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AT NASA, YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD 

For the NASA man, "today" is NERVA, 
Apollo, Surveyor, Prospector, Nova. .. 
and a thousand and one other chal- 
lenges. The future of space exploration 
is primarily in the hands, the mind, the 
ingenuity of NASA men and women. 

NASA is the focal point for the assault 
on space. Here are unmatched facilities 
-the tools, the associates, the atmos- 
phere a man needs for unfettered crea- 
tivity. NASA is downstage center, and 
the scientist or engineer who works 
under this exacting spotlight finds the 
opportunity, the fulfillment, the security 
and respect that so many of us so 
eagerly pursue. 
NASA is for the man who wants to be 
"in at the beginning." 
NASA scientists and engineers work in 
many diversified fields. Included are: 
Fluid and Flight Mechanics, Energy and 
Power Systems, Materials and Struc- 
tures, Space Sciences, Measurement 
and Control Systems, Data Systems, Ex- 
perimental Facilities and Techniques, 
Life Sciences and Systems, and Pro- 
gram and Project Management, includ- 

AT NASA, YOU'LL WORK 
ON THE PROJECTS OF 

1970 . .. TODAY 

ing supervision of the contracts. NASA 
invites your inquiry on the basis that 
you will be given opportunity that 
stretches your ability, wide choice of 
work area, tuition-free graduate study, 
if desired, while on full pay. You may 
direct your inquiry to any of the follow- 
ing NASA centers: 

NASA Launch Operations Center, Cocoa 
Beach, Florida; NASA Manned Space- 
craft Center, Houston, Texas; NASA 
Goddard Space Flight Center, Greenbelt, 
Maryland; NASA Marshall Space Flight 
Center, Huntsville, Alabama; NASA 
Ames Research Center, Mountain View, 
California; NASA Flight Research 
Center, Edwards, California; NASA 
Langley Research Center, Hampton, Vir- 
ginia; NASA Wallops Station, Wallops 
Island, Virginia; NASA Lewis Research 
Center, Cleveland, Ohio, or NASA Head- 
quarters, Washington 25, D. C. 

All qualified applicants will receive con- 
sideration for employment without re- 
gard to race, creed or color, or national 
origin. Positions are filled in accordance 
with Aero-Space Technology Announce- 
ment 252-B. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

I - 
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ways PICRER NUCLEAR Ica hielp you... 

MAGNACHANGER 
is one of the comprehensive Picker line of nuclear 
instrumentation and supplies: all marketed 
and serviced through a national network of 
company offices staffed by trained Picker people. 

For details call your district office (see 'phone 
book) or write Picker X-Ray Corporation, 
White Plains, New York. 
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A Complete Research, Manufacturing and Sales Organization 
Serving the Needs of Science and Education 

THIS IS CENCO 
Over 25,000 Scientific Instruments, apparatus and equipment, many of which are 
manufactured only by Cenco are available and stocked for immediate delivery. 

| BALANCES & WEIGHTS 

fl LABORATORY GLASSWARE 

E THERMOMETERS & HYDROMETERS 

|j WATER & AIR POLLUTION EQUIPMENT 

Mj PH MEASUREMENT 

jn ASTM & OTHER INDUSTRIAL TESTING APPARATUS 

e SPECTROPHOTOMETRY & COLORMETRY 

es REFINERY SPECIALTIES 

' 
i BACTERIOLOGICAL & CLINICAL SUPPLIES 

W SCHOOL SCIENCES & AGRICULTURE 

FJ MICROSCOPES, MAGNIFIERS & PROJECTORS 

R PHYSICAL CHEMISTRY 

* CHROMATOGRAPHY 

PHYSICS & ELECTRONICS 

r| HIGH VACUUM EQUIPMENT 

, CONSTANT TEMPERATURE DEVICES 

tj EDUCATIONAL FILMS 

For over 73 years, thousands of satisfied customers rely on Cenco as their primary 
source for prompt delivery of quality instruments and supplies. FREE! College and Uni- 
versity Chemistry Catalog. Complete listing of all instruments, chemical and laboratory 
supplies. Write: 

CENTRAL SCIENTIFIC a division of Cenco Instruments Corp. 
1700 Irving Park Road ? Chicago, Illinois * WEllington 5-8600 
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OVERLAPPING PENS 
For the first time in a potentiometric instrument, 
continuous recording of up to six variables can be 
made on a single chart. Up to four channels of 
data can be recorded with the high resolution 
attained only on a 94" grid - all four over- 
lapping pens record across the full chart width. 

TWO TO SIX CHANNELS 
Five and six channel servo/riter recorders utilize 
overlapping pens on dual side-by-side 41/2" grids. 
Two and three channel recorders are offered in 
both narrow and wide chart configurations with 
all pens writing on only one sheet of chart paper. 

INDUSTRIAL PRODUCTS GROUP 
STRIP CHART RECORDERS 

TEST EQUIPMENT 

DATA SYSTEMS 

TRANSDUCERS 

REMOTE AMPLIFIERS 
Amplifiers are separate from the recorder and 
may be mounted as far as 15 feet from the 
recorder chassis. An optional assembly places 
amplifiers in a standard rack-mounting case to 
be located adjacent to the recorder. 

CHOICE OF INPUTS 
There is an industry-proved servo/riter recorder 
for every application. Single and dual channel, 
narrow and wide grid, portable, flush-mounting 
and multi-channel instruments - all offered in 
the widest selection of high impedance or high 
rejection input ranges with mercury or Zener 
regulated reference and other options. 

WRITE FOR COMPLETE INFORMATION. 
*A Trademark of Texas Instruments 

EXAS INSTRUMENTS 
I N C O R P O R A T E D INCORPORATED 
3609 B U F FALO S P E E DWAY 
P. O. BOX 66027 HOUSTON 6. TEXAS 



FRACTION 
COLLECTORS 

REFRIGERATED . . . THE MOBILE COLDROOM, REFRIGERATED FROM COL- 
UMN TO COLLECTING TUBES . . . ON CASTERS . . . GLASSWARE AND 
TURNTABLE TEMPERATURE-CONTROLLED. 

OTHER MODELS (for every program and budget) include CONTINUOUS (for long-term or over- 
night use) and SECTIONAL (for processing during fraction collecting). 

Send for Bulletin S-3-4000 for complete information. 

UVISCAN 
FOR AUTOMATIC ULTRAVIOLET MONITORING OF CHROMATOGRAPHIC 
ELUENTS WITH CONTINUOUS FLOW UV MONITOR. For use with all 
Fraction Collectors. 

UVISCAN makes possible speedier identification of compounds with great accuracy and auto- 
matically indicates, on a recorded chart, the test-tube in which the desired compound is con- 
tained. * Amplifier yields signal from 0.05 to 4 Optical Density. Easy accessible Flow Cell 
with adjustable lightpath from 1 to 10 mm. * Minimum volume 0.125 ml. * High Sta- 
bility. During 24 hours the baseline will remain constant within 0.5 mv. 0 Wave Length 
from 220 to 280 millimicrons. 0 Linear or Logarithmic Recorders available. 

Send for Bulletin S-3-5000 for complete information. 

VARIGRAD 
VARIABLE GRADIENT MIXER FOR CHROMATOGRAPHY. A UNIQUE AP- 
PARATUS FOR PRODUCING PRECISELY-CONTROLLED AND REPRODUCIBLE 
GRADIENTS. 

Developed at the National Institutes of Health 

* Makes small changes in specific portions of an elution gradient to improve resolution in 
certain regions of chromatograms. 

* Presents gradient data for duplication in any laboratory. 
* Single apparatus can be used to supply identical gradients simultaneously to several columns. 

* Any number of independent gradients of different molecular or ionic species can be pro- 
duced simultaneously. 

Send for Bulletin S-3-6000 for complete information. 

MICROPUMP 
REGULATES FLOW OF SOLVENTS THROUGH CHROMATOGRAPHIC COL- 
UMNS AT A PRE-SET CONSTANT VOLUME. 
Features: 

- CONSTANT FLOW RATE of buffer solution 
* ADJUSTABLE VOLUME from 25 ml to 950 ml/hour 
* ALL COMPONENTS, which are in contact with the solvent, are made of teflon or glass 
* Designed for CONTINUOUS DUTY 
O EXCEPTIONALLY LOW COST 

Send for Bulletin S-2-6000 for complete information. 

Aids I LABORATORY APPARATUS U 

YEVAPOMIX BUCHLER INSTRUMENTS, INC. 
RIDOMETERS SUMEN 1327 16th Street, Fort Lee, New Jersey 

Phone 201-945-1 1188 or call N.Y.C. direct LO 3-7844 
PRECISION INSTRUMENTS 

Other Buchler Laborotory 

FLASH EVAPORATORS ROTAR' 

WATER BOOSTERS CHLOI 
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AT LASTI A SYRINGE THAT IS GAS TIGHT 
If you work in gas chromatography, and want to accurately handle small 
quantities of gas with speed and convenience-with no leakage-this Hamilton 
Gas Tight Syringe is ideal. It has a stainless steel plunger coated with Teflon* 
and a Teflon* gasket tip. The result is a firm, but smooth plunger movement 
and no leakage to three atmospheres. 

You can use this Hamilton Syringe also to handle corrosive liquids, highly 
colored liquids, or liquids which normally cement the plunger to the barrel. 
Other features include: 

Tetrafluoroethylene Polymer (Du Pont) 

* Accuracy of calibration ?1% 
* Calibrated in milliliters and microliters at 20?C 
* Interchangeable plungers 
* Capacities from 0.10 to 10 ml 
* Made with or without fixed needles 

Order direct ... or through your supply house-and send for the 
Hamilton Catalog. 

Write for 
new catalog 
of Hamilton 

a t Products 

II 
HAMILTON COMPANY, c. I 

PRECISION MEASURING EQUIPMENT 
FOR CLINICAL AND CHEMICAL RESEARCH I 

amilton Company, I nc 
Hamilton Company, Inc. 
P.O. Box 307-K, Whittier, California 

Send me a copy of your equipment brochure. 

Nh mcm 

Attach to company letterhead and mail 

m - m mm__ 
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THE MANY-FACETED LEITZ ORTHOLUX combined incident 
bright field, dark- fic ...widest-range Universal ResearchMicroscope bri field, dar e and fluorescent me The many-faceted Ortholux meets the requirements c b 

of creative research for infinitely varied and subtleined with te 
scientific observations. It truly represents Leitz' th m resultt n 3 
more than 110 years of optical experience and e i 
uncompromising exactitude. With intricately inter- o ses o x 
designed systems of optics, illumination and 
mechanics, the Ortholux puts at your disposal a Write for Complete DE 
multiplicity of techniques including separate or Incredibly Versatiie Inst 

*E. LE IZ. 1NC.. 468 PARK AVtNUE SOUTH, NEW YORK to. N V. . E LE ITZ 
D i b t ruor of the w o r t - -tmou s product .of 

Ern*t Loit: 0, m. b. Ht ..Wtr. r, ermany-Ernst ettz Canada tdr. : Gentlemi 
LEICA A^ND LEICINA CAMAS ia LENSES 0 rPOJECTOR ? MICaOSCOOPP. l 

O Please 
QKindl) 

:?*~ ** . ~to dei 
to me 

Name 
Address. 
City- 
Telephor 

.... .... ........ ... ... S N.... .J 

I 

and transmitted illumination, 
.Id, phase contrast, polarized 
thods. The new "Orthomat" 
Ortholux effortlessly permits 
15mm photomicrography. With 
becomes a photomicroscope 
5,,. 5 

" 
. . . , ... 

etails and Specifications of This 
trument. 

,INC., 468 Park Avenue South, New York 16, N.Y. 
en: 
e send me complete information on the ORTHOLUX. 
y have Leitz representative phone for appointment 
monstrate the ORTHOLUX system at no obligation 

41161 
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But You Have Premises To Keep 

The recognition given Robert Frost these days continues to grow. 
He was appointed poet in residence to the Kennedy Administration: 
selections from his latest volume made 10 pages in Life magazine; and 
now an analysis of his early poem "Stopping by Woods on a Snowy 
Evening" has been programmed-that is, the analysis has been arranged 
in a series of items suitable for use in a teaching machine or in a special 
textbook. The poem and the program, together with a poem by Thomas 
Hardy and its program, are offered in a little booklet, Poetry 230, 
published in a tryout edition by Harcourt, Brace and World. Plans call 
for general publication of a revised and expanded version sometime 
next year. Enthusiasm for programming is fine and enthusiasm for 
poetry is equally commendable, but before combining these enthusiasms 
there are a few things you should bear in mind. 

On the cover of the booklet it says, "Programmed instruction in 
reading poetry in depth." And inside there is the requisite series of items. 
Each item consists of a sentence or two, with a word or two missing, 
which the student, on the basis of a hint or two furnished by the con- 
text, is supposed to be able to supply correctly. The correct answer, as 
a check for the student, is then given on the following page, along with 
the next item. For example, one item in the booklet reads: "Even 
Frost would probably not have forced so much rhyme on himself if 
he had planned a long poem. Since he doubtless had a hunch that this 
was to be a rather than a long poem, he decided to increase the 
difficulties of his rhyme game still more." 

The word short is missing, but so is something else. What is also 
missing is the careful analysis that should go into preparing these items. 
Programmed instruction, it is true, supplies hints to enable the reader 
to respond correctly. But the basis for a hint is supposed to be something 
more than the redundancy of a sentence made redundant for no other 
purpose. The student should be helped, but he should be helped to do 
something, for example, to generalize from one situation to another. 
The items, moreover, are supposed to form a sequence, each item leading 
to the next. The present item is not part of such a sequence, and it is 
hard to see how it could become a part without considerable reworking. 
In fine, this is not a program at all. 

A little programmed learning is a dangerous thing. But better under- 
standing would not mean doing a better job; it would mean not attempting 
the job in the first place. Not everything ever written is suitable for 
programming. The Federalist papers are not suitable; neither are Dur- 
rell's novels, nor the Washington Post, nor the little essay on Frost by 
the poet and critic John Ciardi on which this effort is based, nor even 
the tables, drawings, and diagrams that adorn some of the instruction in 
scientific fields which has been satisfactorily programmed. 

Programmed instruction has a distinctive format, but it is also based 
on underlying premises. The temptation, with the great pressure in 
education these days to be modern and technical-looking, is to imitate 
the format and ignore the premises. It is not necessary, however, to be 
an expert in programming to suspect that something is amiss with Poetry 
230-although without such knowledge you might be inclined to de- 
nounce all programming. It is necessary only to appeal to premises of 
the most general sort. There should be warning enough in the contrast 
between the pretentiousness of this exercise and Frost's poem itself, 
16 short lines of simple narrative. J.T. 
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40 D - H%3 COUNTING 
IN NEW TRICARB SPECTROMFFICIENCY 

IN NEW TRI-CARB SPECTROMETERS 

* Integral counting efficiency for H3 samples in the 
new Tri-Carb Liquid Scintillation Spectrometers has 
been increased to more than 40%. Differential efficien- 
cies are increased accordingly. More significantly, the 

Efficiency2: Background ratio has been doubled, so that 
low activity samples can be counted to the same statis- 
tical accuracy in half the time formerly required. Add 
the new 200 sample-capacity automatic changer and 
double the samples counted in each run with no in- 
crease in total counting time. u Other features of the 
new Tri-Carb Spectrometers: Precision temperature- 
controlled operation - accurate within ? 1/2C ? choice of 
either high speed parallel-entry readout or serial readout 

compatible with automatic data-processing equipment 
.completely separate channels of analysis for optimum 
performance in double-label counting . solid state cir- 
cuitry, of course. m For more information, call your 
Packard Sales Engineer or write for Bulletin AD-1019. 

1 Packard 

PACKARO INSTRUMENT COMPANYs INC. 
BOX 428 * LA GRANGE, ILLINOIS - HUNTER 5-6330 
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MI?@NIb reports on: 
why the earth now speaks more distinctly in color.. * fun and profit at the seashore ... 
3.0/, and 5.5/u to a common focus 

Ruddv-faced fellow, isn't he? 

He is showing a color photograph of terrain. A skillful photographer can 
do an excellent job in black-and-white of suggesting the color of a man's 
complexion. Terrain photography is another matter. There suggestion is 
worth an awful lot less than objective information. For geology, for 
forestry, for hydrography, for stream-pollution studies, and for just about 
every other field of photo-interpretation, few will dispute that color-and 
particularly color change-add several dimensions to information ca- 
pacity. 

A new KODAK EKTACHROME AERO Film has arrived, keyed 
to a set of processing solutions known as "Process E-3." Now 
the flying camera needs fewer special favors in return for the 
boon of color. Process E-3 makes it possible to photograph 
more detail in color for more hours of the day on more days 
of the year over more of the earth's surface. 

More than what? 
More than the original EKTACHROME AERO Film, the only 

color film until now that we have ever heard of as being 
specifically designed to magnify the pitifully short brightness 
range that we see when we look down through the hazy air. 
This density-range expansion was embodied in the film when 
it first came out in 1942. 

Twenty years have taught us a few more tricks. 
Now one can tackle aerial photography that has been put off for 

years. Details from Eastman Kodak Company, Department GS, 
Rochester 4, N. Y. 

Third stand at Woods Hole 
Our men H. Lou Gib- a 
son, Lynn C. Wall, e 
William A. Sykes, and a r 5 

? 

Thomas E. Callear (1. 
to r.) expect to be : 
working Wednesday 
night, July 11, in the 
new auditorium of the 
Marine Biological 
Laboratory at Woods 
Hole, Mass. They will 
be putting on a three- 
part anti-trepidation demonstration for biologists on photo- 
graphic techniques. Gibson will dispel trepidation about em- 
barking on photomacrography and specimen photography of 
a useful kind. Wall will dispel trepidation about doing your 
own photomicrography. Sykes, ditto for autoradiography. 
Callear, a veteran from the Kodak Research Laboratories, 
will be master of ceremonies. 

Back home and on their frequent travels, these gents deal 

with the more advanced practitioners, who surround them- 
selves with the very latest and finest that the equipment 
market affords. But we ourselves are not primarily a manu- 
facturer of research equipment. We can therefore afford to 
present the broad view. Our game is to give investigators con- 
fidence in their own ability to use photography wisely and 
well. If they are pleased with their results from minimal and 
improvised equipment, they will profit more from the noble 
efforts of the apparatus makers to trade them up. 

This will be our third stand at Woods Hole. During the 
previous two, certain basic questions were put to us often 
enough to clarify differences between our spiel and what 
people about to undertake biological research photography 
really wanted to know. Before and after answering these 
questions to general satisfaction in the formal Wednesday 
night program, the team will spend its time during the week 
chatting informally at any desired level of photographic 
sophistication. 

Before and after there are also the broad Cape Cod beaches that 
sparkle mile after glorious mile. Have fun. Take snapshots. 

Such v'sI 
We have just designed and constructed an f/3.6 lens of 
21 V/-inch focal length for Lockheed-California Company. It 
is not a photographic lens, and it is certainly not for visual 
use. 

But by infrared from 2,u to 5pt the lens is a jim dandy and 
makes us proud. The minimum circle of confusion "seen" in 
this wavelength band and measured at a diameter 85 % down 
from peak intensity is only .003 " larger than the .002A" di- 
ameter of an impossibly perfect image of our source. 

There is more to crow about. This lens is destined to move 
through the air at speeds great enough to make it quite hot. 
It can get as hot as 500 C without blinding itself by its own 
radiation. The monocrystalline optical materials currently 
used for infrared lenses cannot work that hot. These two are 
polycrystalline. Ours is the art of hot-pressing substances into 
optically workable polycrystalline form. We can pick them 
as we like them, and we like them to have low emission. Fur- 
thermore, a mass of tiny crystals weld together into an object 
more rugged, mechanically and thermally, than the same 
substance as a single crystal. 

The polycrystalline formulation in the diverging element 
of our achromat, designated KODAK IRTRAN-1 Optical Ma- 
terial, has a refractive index of 1.3489 at 4.26sA; the one in the 
converging element, IRTRAN-2, has a corresponding index of 
2.2490. 

n4.26tz-1 
Redefining old Abbess v-value for the infrared age as-- 

n3.o0-ns5.5al 

we find for the generally available infrared-transmitting materials. 

IRTRAN-1 IRTRAN-2 Ge KRS-5 AszS3 Si 

n4.26. 1.3489 2.2490 4.0216 2.3815 2.4101 3.4242 
v 9.6 106.8 95.6 201.9 114.7 226.6 

People with a little experience in lens design will vent a low whistle 
at such a spread of indices and dispersions that greets their tired old 
eyes. Immediately they will perform some rough calculations that 
will further excite them. Then, if interested in bringing 3.[O and 5.5h 
to a common focus, they will decide whether to proceed on their own, 
buying IRTRAN blanks, or whether to have us finish a design and 
deliver the lens ready to go. Eastman Kodak Company, Special Prod- 
ucts Division, Rochester 4, N. Y., will assist in this decision. 

This is another advertisement where Eastman Kodak Company probes at random for mutual 
interests and occasionally a little revenue from those whose work has something to do with science 
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* Mountainous region southeast of the crater Albategnius 

Raytheon laser 
hits moon 

*y . ........... 

On Wednesday, May 9th, a team of Massachusetts 
Institute of Technology scientists illuminated the 
moon's surface and detected and recorded the reflec- 
tion. The new first was accomplished with 13 bursts 
of 6934-angstrom light from a 50-joule, 4-barreled 
Raytheon ruby laser. The new Raytheon laser is the 
most powerful yet reported. Raytheon is currently in- 
vestigating laser systems in the areas of communi- 
cations, ranging, detection, space vehicle guidance, 
weapon systems, and medicine.* Write for further 
information to Martin B. Curran, Raytheon Company, 
Lexington, Massachusetts. 

*For those interested in pursuing basic laboratory investiga- 
tions, Raytheon is now offering a complete laser head for $975. 

For new laser fact folio, fill out and mail coupon on page 893 
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Meetings 
Application of Information 
Extraction Techniques to 
Human Scanning 

The introduction of radioactive iso- 
topes into human bodies as an essential 
tool for medical diagnosis is gaining 
widespread acceptance. In some cases, 
notably thyroid diagnosis by the uptake 
of radioactive iodine, precise informa- 
tion can be obtained from counters 
placed outside the body. However, in 
most other cases it is difficult to inter- 
pret the information which can be ob- 
tained from a study of the distribution 
of isotopes by detectors located outside 
the body-that is, by the technique of 
human scanning. Thus, we are in pos- 
session of a tool that appears to be 
powerful in concept but limited in im- 
mediate application. The conference on 
the application of information extrac- 
tion techniques to human scanning, 
sponsored by the Radiation Study Sec- 
tion of the National Institutes of Health 
and held at Princeton, New Jersey, from 
20 to 22 November 1961, was ad- 
dressed to this specific problem: how to 
obtain the maximum amount of infor- 
mation through external scanning after 
administration of isotopes to man for 
purposes of diagnosis. 

There are several possible avenues 
which should be explored. The first has 
to do with improvements in signal. One 
example is the use of positron emitters, 
which provide more accurate informa- 
tion about the position of the isotope 
in the body through the registration of 
coincidences from the diametrically op- 
posed gamma rays which are emitted 
after positron annihilation. The use of 
short-lived isotopes makes it possible to 
increase the amount of isotope admin- 
istered to the patient and thus yields a 
larger number of quanta in a given time 
of observation. The amplitude of the 
signal may also be increased by means 
of various chemical or physical tricks, 
such as incorporating isotopes in spe- 
cific chemical compounds or attaching 
them to physical carriers such as micro- 
spheres. Either of these procedures 
might increase localization in specific 
parts of the body. 

The second avenue of exploration is 
that of effecting improvements in data 
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which yield an increase in the signal-to- 
noise ratio also belong in this category. 
The third area of investigation which 
may lead to important advances is that 
of data processing and display. A great 
deal of attention has already been paid 
to the first two avenues; the third has 
received by far the least attention. This 
last problem was the primary concern 
of the meeting. 

A limited group of 14 participants 
gathered at Princeton for 2?2 days. The 
participants were chosen to include in- 
dividuals with experience in the prob- 
lem of human scanning; others with 
experience in the extraction of data 
from minimal information; and finally, 
others with experience in data process- 
ing and display. The meeting was de- 
signed to be informal and was kept 
small to encourage discussion. There 
were, however, a number of formal 
presentations. In the first of these, C. A. 
Tobias (University of California, Berke- 
ley), G. L. Brownell (Massachusetts 
General Hospital), and E. C. Gregg 
(Western Reserve University, Cleveland) 
discussed isotope distribution in the 
human body as determined by scan- 
ning. In a series of papers on the ex- 
traction of information under difficult 
conditions, W. V. Mayneord (Institute 
of Cancer Research, London, England) 
discussed x-ray diagnosis in man; J. C. 
Lilly (Communications Research Insti- 
tute of St. Thomas, Miami) spoke on 
recognition of patterns of electrical ac- 
tivity in animal brain: F. D. Drake 
(National Radio Astronomy Observa- 
tory, Greenbank, W. Va.) discussed 
the search for communication originat- 
ing from extraterrestrial human beings; 
P. E. Green (Lincoln Laboratory, Lex- 
ington, Mass.) reported on extrater- 
restrial radar reflections; and W. A. 
Rosenblith (Massachusetts Institute of 
Technology, Cambridge) spoke on rec- 
ognition of patterns of electrical ac- 
tivity in the human brain. Finally there 
was a round-table discussion on infor- 
mation theory, led by R. M. Fano 
and W. F. Schreiber (Massachusetts 
Institute of Technology). 

Other participants were the members 
of the arrangements committee (A. K. 
Solomon, chairman; H. L. Friedell; and 
Henry Quastler); an additional member 
of the study section, H. E. Johns; and 
two rapporteurs, D. A. Goldstein and 
T. F. Weiss. 
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ly throughout the meeting. During the 
first day, effective channels of commu- 
nication were established between the 
various participants. There appeared to 
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The Advanced Devel- 
opment Laboratory of 
Raytheon's Surface 
Radar & Navigation 

Operation (suburban Boston) seeks 
additional skilled and imaginative 
technical talent-Advanced Systems 
Engineers and Physicists-for the 
kind of free-wheeling, no-holds- 
barred research that led to laser's 
spectacular moonshot success. 
Our prime function is exploring and 
developing electronics capabilities. 
In addition to the continuous laser 
program, typical Advanced Develop- 
ment Laboratory projects include 
Matched Filter Correlation Systems, 
theoretical and experimental work 
on Spherical Plasmoids, investiga- 
tion into High Level Microwave 
Energy Absorption by Gases, tech- 
niques for extracting information 
from raw signal data. 
Your investigations are carried to 
a point where capability exists for 
one of the Engineering Departments 
to embark on delivery of the item. 
The results of your participations 
in such projects will frequently be 
of sufficiently high level to warrant 
publication. 
The Laboratory provides sufficient 
assistance from service groups to 
enable you to pursue theoretical 
and experimental work free from 
the problems of production, admin- 
istration and red tape. The well- 
equipped experimental facilities in- 
clude a computer in full-time 
service. 

If you are qualified and would like 
to join this select group of key 
technical personnel, please forward 
your resume to Mr. William Gal- 
lagher, Management and Profes- 
sional Recruiting, Department 125, 
Equipment Div., Raytheon Co., P. 0. 
Box 520, Waltham, Massachusetts. 
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SHHH! METALLURGY IS "BORROWING" THE MASS SPEC FROM PHYS CHEM 

This could happen at your laboratory. Bendix makes the time-of-flight mass 
spectrometer to do a multitude of research and analytical jobs. It's compact, 
easy to move, a breeze to maintain, and about as versatile as the user's 
imagination. Five basic inlet systems help to make this versatility possible: 
the molecular leak inlet, the fast reaction inlet, the hot filament inlet, the 
Knudsen cell, and the vapor phase chromatograph. To be more specific, the 
Bendix? mass spec will do almost any routine analytical problem, plus all of 
the following: 
* Monitoring chromatograph output * Photoionization studies 
* Determination of vapor pressures * Molecular structure studies 
* Determination of heats of vaporization * Photochemical reaction studies 
* Free radical studies * Negative ion analysis 
* Solids analysis * Pilot plant studies 
* Thermal decomposition * Combustion analysis 
* Shock tube research * Plasma jet analysis 
* Appearance potential measurements * Rocket jet analysis 
* Fast reaction studies * Ion-molecule reactions 

Here's versatility that makes a mass spec really pay off. Isn't this what you 
want in your lab? Write Dept. C-6 at 3130 Wasson Road, Cincinnati 8, Ohio. 

Cincinnati Division 9 
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be reasonable agreement about the na- be reasonable agreement about the na- 
ture of the problem and the contribu- 
tions that might come from the diverse 
fields represented. Part of the first day 
and most of the second were devoted 
to a presentation of specific methods 
by which the signal-to-noise ratio might 
be increased in a variety of systems. 
The latter part of the second day was 
devoted to contributions that might 
arise from the use of advanced informa- 
tion-extraction techniques. The third 
day was spent in the round-table dis- 
cussion. When the meeting ended, there 
was a general feeling among the par- 
ticipants that it had been successful and 
useful. 

Three particularly important sugges- 
tions were made. The first concerned 
the application of techniques for signal 
modulation in order to provide noise- 
free amplification and more efficient de- 
tection. Though this technique has long 
been known, and is widely used in ra- 
dar, Drake's discussion of it in connec- 
tion with 21-centimeter radio astron- 
omy (the Dicke radiometer) led to the 
suggestion that it might be particularly 
applicable to human scanning. The pin- 
hole camera appeared, on first view, to 
be relatively adaptable to mechanical 
modulation by a lead shutter. 

Very interesting suggestions also 
emerged from the detailed discussion of 
data processing and display. It was gen- 
erally agreed that this was a two-step 
process, and that data recording and 
storage should be entirely separated 
from data processing. In the first in- 
stance, all possible data should be re- 
corded and stored, with no clipping or 
suppression of any sort. After this, the 
stored data should be examined without 
haste in order to determine the best 
method of display. It appeared that 
much might be gained from recording 
the data in such a way that they would 
be adaptable for treatment by com- 
puters. It also appeared important, in 
designing the display, to make optimal 
use of those characteristics of the hu- 
man eye which have been shown to be 
of aid in discriminating signal from 
noise. One example is the unique ability 
of the human eye to enhance contrast. 

It was clear that it is desirable to ar- 

range for further close collaboration 
between scientists engaged in obtaining 
and recording data through human 

scanning and others whose major field 
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is data processing and display. To this 
end it was suggested that a special 
course in computer techniques be ar- 

ranged for scientists who are now en- 
gaged in human scanning. This course 

SCIENCE, VOL. 136 

is data processing and display. To this 
end it was suggested that a special 
course in computer techniques be ar- 

ranged for scientists who are now en- 
gaged in human scanning. This course 

SCIENCE, VOL. 136 

I 01 

- - - - - - - - - - - - -------------------- 

I 01 

- - - - - - - - - - - - -------------------- 



THE ORIGINAL TIME-TESTED GLASS PLASTIC CAGE 

.>.,.,..,...: 

THE F11LLNE T molded seamless construction 

IN CAGES F R of rugged fiber glass 
reinforced plastics... 

LAB RATRY minimum effort required 
DGfS ~ to clean and disinfect.. .maximum 

animal comfort... extremely 
1PRJIATE1S I t:.strong doors with fool proof 

catches.. .economical to purchase and 
maintain... .For further information 

write: Department KS 
KirschnE, eKirschner Manufacturing Company 

Vashon, Washington 

8 JUNE 1962 

IMPORTANT NORELCO 
FEATURES IN 

Norelco Electron Micro- 
scopes-EM-75, EM-100 or i i:: 
EM-200, all have a corn- -i i . 
mon and exclusive feature ti"::i 
which is unusual in design. :: ; : 
This feature provides !{i 
facilities for conducting 
microscopic investigations 
which are essential because of the flexibility and 
latitude with which specimens may be observed. 

A direct-line immer- 
sion-type objective lens, 
conceived by Philips' 
optical engineers with 
years of experience, 
allows for samples to be 

PA^ ~ positioned at the end of 
tation, specimen rhygro- 

:;P~f??, then "immersed " 

*,mosha ic c,* ontact I i s., 

two~., thmay bjie a ngulated and 
s.t ":,:/i(~-'~~m" .....manipulated for orien- 

tation, temperature and tensile studies. Even hygro- 
scopic materials such as Phosphorous Pentoxide 
(P0O,) may be dry-box 
loaded and transferred to 
the microscope without 
atmospheric contact. It is 
also possible to handle 
two or more samples 
simultaneously for com- 
parative studies or for ex- Ait 

pediting the microseopists' 
work-load. 

OCTRON OPTICS 
For more detailed information write to: 

PI-ILIPS 
E3LECTRONIC IN STIRUtJE 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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would be designed to show how data 
may be recorded so that the record is 
readily adaptable to the more sophisti- 
cated computer treatments. It might 
also provide some knowledge of digital- 
computer characteristics and some prac- 
tical experience in the use of computers, 
enabling those who took the course to 
collaborate more closely with scientists 
in the field of information extraction. 

Further information on the course 
and the meeting may be obtained from 
Dr. Hymer L. Friedell, Department of 
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A $50,000 POLICY 

FOR $105. 

This professor was delighted! 

He found TIAA's new low-cost Home Pro- 
tection Plan the perfect answer to his 
need for a great deal of insurance now 
but less as the years go by-as his 

children grow up, savings and invest- 
ments increase, the mortgage is paid off. 
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At his age of 30, a 20-year Home Protection policy providing a $50,000 initial 

amount of insurance calls for a level annual premium of $193. The cash dividend 

of $88 at the end of the first policy year reduces his first year net cost to $105, 

according to the current dividend scale. Dividends are declared once each year 
and thus cannot be guaranteed for the future. 

This level premium Term plan provides its largest amount of protection 
initially and reduces by schedule each year to recognize decreasing insurance needs. 

Insurance periods of 15, 20, 25 or 30 years are available. 

Teachers Insurance and Annuity Association (TIAA) is a unique, nonprofit 
life insurance company established by Carnegie organizations in 1918 to serve 

the field of higher education. 

Any full- or part-time employee of a college, university, nonprofit private 
school or nonprofit educational or research organization is eligible to apply for 

TIAA individual life insurance-regardless of whether the institution has a TIAA 

retirement plan. Do you qualify? If so, send for your personal illustration of the 

new Home Protection Plan (issued at age 55 or younger)-or use the coupon to 

ask for details on TIAA's many other low-cost plans. 

We employ no agents-no one will call on you. 

I A Please send information on: 

1730 Third Avenue -1 a year policy of $ initial amount. 

I New York 17, N.Y. Cl other plans available. I 

I Date of 
I KlrcmB Rirth I 

At his age of 30, a 20-year Home Protection policy providing a $50,000 initial 

amount of insurance calls for a level annual premium of $193. The cash dividend 

of $88 at the end of the first policy year reduces his first year net cost to $105, 

according to the current dividend scale. Dividends are declared once each year 
and thus cannot be guaranteed for the future. 

This level premium Term plan provides its largest amount of protection 
initially and reduces by schedule each year to recognize decreasing insurance needs. 

Insurance periods of 15, 20, 25 or 30 years are available. 

Teachers Insurance and Annuity Association (TIAA) is a unique, nonprofit 
life insurance company established by Carnegie organizations in 1918 to serve 

the field of higher education. 

Any full- or part-time employee of a college, university, nonprofit private 
school or nonprofit educational or research organization is eligible to apply for 

TIAA individual life insurance-regardless of whether the institution has a TIAA 

retirement plan. Do you qualify? If so, send for your personal illustration of the 

new Home Protection Plan (issued at age 55 or younger)-or use the coupon to 

ask for details on TIAA's many other low-cost plans. 

We employ no agents-no one will call on you. 

I A Please send information on: 

1730 Third Avenue -1 a year policy of $ initial amount. 

I New York 17, N.Y. Cl other plans available. I 

I Date of 
I KlrcmB Rirth I 

At his age of 30, a 20-year Home Protection policy providing a $50,000 initial 

amount of insurance calls for a level annual premium of $193. The cash dividend 

of $88 at the end of the first policy year reduces his first year net cost to $105, 

according to the current dividend scale. Dividends are declared once each year 
and thus cannot be guaranteed for the future. 

This level premium Term plan provides its largest amount of protection 
initially and reduces by schedule each year to recognize decreasing insurance needs. 

Insurance periods of 15, 20, 25 or 30 years are available. 

Teachers Insurance and Annuity Association (TIAA) is a unique, nonprofit 
life insurance company established by Carnegie organizations in 1918 to serve 

the field of higher education. 

Any full- or part-time employee of a college, university, nonprofit private 
school or nonprofit educational or research organization is eligible to apply for 

TIAA individual life insurance-regardless of whether the institution has a TIAA 

retirement plan. Do you qualify? If so, send for your personal illustration of the 

new Home Protection Plan (issued at age 55 or younger)-or use the coupon to 

ask for details on TIAA's many other low-cost plans. 

We employ no agents-no one will call on you. 

I A Please send information on: 

1730 Third Avenue -1 a year policy of $ initial amount. 

I New York 17, N.Y. Cl other plans available. I 

I Date of 
I KlrcmB Rirth I 

I Employing Institution_ 

888 

I Employing Institution_ 

888 

I Employing Institution_ 

888 

Forthcoming Events 

July 

1-4. European Chest Surgery Congr., 
annual, Stockholm, Sweden. (C. Crafoord, 
Karolinska Institute, Stockholm 60) 

1-4. European Soc. of Cardiovascular 
Surgery, Stockholm, Sweden. (G. Arnuff, 
1, pl. Gailleton, Lyons, France) 

1-4. Oral Surgery, intern. conf., Lon- 
don, England. (D. C. Trexler, American 
Soc. of Oral Surgeons, 840 N. Lake Shore 
Dr., Chicago 11, Ill.) 

1-5. Operational Research, intern. conf., 
Oslo, Norway. (Sir A. Goodeve, Inter- 
national Federation of Operational Re- 
search Societies, 11 Park Lane, London, 
W. 1, England) 

1-7. Rehabilitation, European natl. 
conf. and course, Cambridge, England. 
(I. R. Henderson, British Council for 
Rehabilitation, Tavistock House, Tavi- 
stock Sq., London, W.C.1) 

1-7. Science in General Education, 
conf., Basutoland, S. Africa. (Institute of 
Education, Univ. College of Pius XII, 
Basutoland) 

2-4. High-Resolution Nuclear Magnetic 
Resonance Spectroscopy, symp., Boulder, 
Colo. (M. T. Rogers, Dept. of Chemistry, 
Michigan State Univ., East Lansing) 

2-4. Structure of Solid Metallic Solu- 
tions, intern. colloquium, Orsay, France. 
(Prof. Guinier, National Scientific Re- 
search Center, 16 rue Pierre Curie, Paris 
5, France) 

2-5. International Federation of So- 
cieties of Cosmetic Chemists, London, 
England. (A. Herzka, Pressurized Pack- 
aging Consultants, Ltd., Ashbourne 
House, Alberon Gdns., London, N.W. 11) 

2-6. Biological Effects of Ionizing 
Radiation at the Molecular Level, symp., 
Brno, Czechoslovakia. (International 
Atomic Energy Agency, 11 Kaerntnerring, 
Vienna 1, Austria) 

2-6. Ionosphere, conf., London, Eng- 
land. (Administrative Assistant, Institute 
of Physics and Physical Soc., 47 Belgrave 
Sq., London, S.W. 1) 

2-6. Northern Forest Congr., Oslo, 
Norway. (T. Austin, Nordiske Skogkon- 
gress, Akersgaten 42, Oslo) 

2-7. Magnetic and Electric Resonance 
and Relaxation, intern. conf., Eindhoven, 
Netherlands. (D. J. Kroon, Philips Re- 
search Laboratories, Eindhoven) 

2-7. National Education Assoc. of the 
United States, Denver, Colo. (W. G. Carr, 
1201 Sixteenth St., NW, Washington 6, 
D.C.) 

2-11. South African Chemical Institute, 
Johannesburg, S. Africa. (Secretary, SACI, 
P.O. Box 3361, Johannesburg) 

2-14. Biology of Tuna and Related 
Species, intern. mtg., U.N. Food and 
Agriculture Organization, La Jolla, Calif. 
(J. L. McHugh, Bureau of Commercial 
Fisheries, Washington 25, D.C.) 

3-7. Acta Endocrinologica Congr., Ge- 
neva, Switzerland. (R. Borth, Laboratoire 
de la Materinite, H6pital de Geneve, Ge- 
neva) 
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DESIGN FOR RESEARCH 

ErZETOPAN 
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 * FLUORESCENCE AND 
CONTRAST-FLUORESCENCE MICROSCOPY * COMPONENTS 
FOR RESEARCH IN POLARIZED LIGHT AND FOR METAL- 
LOGRAPHY M MICRO-PROJECTION ATTACHMENT * CINE 
AND PHOTOMICROGRAPHY. * UNIVERSAL CONDENSERS 1 
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. 0. BOX 646 * West Caldwell, N. J. 
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Hotpack's new carbon dioxide incubators give medical researchers 
complete, versatile incubation... at an economical cost! Now, in 
one standard incubator you get: 
* Accurate CO2* constant flow system, controlled tension between 

0 and 20% ... optimum micro-organism growth. 
* Precise temperature selection, control 35? to 600C...plus an over- 

temperature (automatic) safety device. 
* Built-in (RH) humidification system for proper moist atmospheres. 
* Durable polished stainless steel work chamber (5W 2cubic feet) and 

adjustable s.s. shelving; door window for unobstructed visibility. 
*CO2 system includes (at no extra cost) regulating flow meters, pressure 
valves-gauges and mixing bubbler ... ready for immediate hook-up. 

ADAPTABLE FOR OTHER GASEOUS ATMOSPHERES 
SEND FOR MORE INFORMATION TODAY 

CORPORATION 
5000 Cottman Ave., Phila 35, Pa. (DE 3-1700) 

MANUFACTURING CONTROLLED ENVIRONMENTAL EQUIPMENT SINCE 1908 

Please rush complete specifications for carbon dioxide incubators I 
indicated below. 
| Model 508 incubator I 
I E All other walk-in, reach-in incubating chambers 

NAME__ F. . 
COMPANY ..... | 

ADDRESS 
CITY_. STATE . 
L.. HIOTPACK CORPORATION 

h 5000 Cottman Ave., Phila. 35, Pa. (DE 3-1700) 

889 



Charles Norton of Avco's Research and Advanced Development Division had a fully devel- 
oped negative and a positive of this stress analysis picture of a missile component just 20 
seconds after he took it. He used a rigid-bed 4x5 view camera loaded with Polaroid P/N 4x5 film. 



How new Polaroid 4x5 Land 
Film gives you both negative 
and positive outside the dark- 
room in 20 seconds. 

Simply load this new film into a 
Polaroid 4x5 Land Film Holder 
and use with any camera that has 
a Graphic, Graflok or similar back. 
This film is panchromatic, has an 
ASA equivalent rating of 100. 
Expose as you would with any 
other film. 

Twenty seconds later you have a 
negative which meets professional 
standards of contrast, fine grain 
and long scale. The resolution is in 
the range of 100 to 150 lines per 
mm. Enlargement up to 25 times 
original size shows virtually no 
evidence of detail breakdown or 
appearance of grain. And you 
know you have what you want 
because at the same time you get 
a finished print that precisely 
matches the negative in all re- 
spects. 

The negative and print develop 
in their own packet outside the 
camera, outside the darkroom. The 
negative needs only to be washed 
in a simple solution to remove the 
anti-halation dye and residual 
reagent before being rinsed and 
dried in the conventional way. 

These benefits are now yours: 
Polaroid P/N Land Film gives 
your camera more versatility, 
opens up more opportunities for 
you in 4x5 photography. POLAROID? 
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Steel, CERN, Geneva 23, Switzerland) 
5-12. Health and Nutrition Education, 

inter-African semin., Point Noire, Congo 
Republic. (Commission for Technical Co- 
operation in Africa South of the Sahara, 
Pvt. Mail Bag 2359, Lagos, Nigeria) 

7-14. International Dental Congr., 
Cologne, Germany. (R. Braun, Universi- 
taiitsstr. 73, Koln-Lindenthal, Germany) 

8-12. Pan American Tuberculosis 
Congr., Guatemala City, Guatemala. (Ho- 
racio Estrada G., Asociacion Guatemal- 
teca de Tisiologia, 10a av. 14-65, Guate- 
mala City 1) 

8-12. Psychosomatic Medicine and 
Childbirth, 1st intern. congr., Paris, 
France. (L. Chertok, Societe Frangaise de 
Medecine Psychosomatique, 54, av. de la 
Republique, Villejuif [Seine], France) 

8-15. International Assoc. of Dental 
Students, congr., Duisseldorf, Germany. 
(D. H. Clark, Royal Dental Hospital, 
Leicester Sq., London, W.C.2, England) 

8-15. International Council of Scientific 
Unions, Abstracting Board, Moscow, Rus- 
sia. (G. A. Boutry, 292 rue Saint-Martin, 
Paris 3e, France) 

9-10. Sonar Systems, symp., Birming- 
ham, England. (British Institution of 
Radio Engineers, 9 Bedford Square, Lon- 
don, W.C. 1) 

9-11. Astrophysics, intern. symp., 
Liege, Belgium. (P. Swings, Institute of 
Astrophysics, Cointe-Sclessin, Belgium) 

9-11. NATO Advisory Group for Aero- 
nautical Research and Development, 
Paris, France. (NATO, 64 rue de Va- 
renne, Paris 17'e) 

9-13. European Forestry Commission, 
session on torrent control, avalanche pro- 
tection, and watershed management, Italy. 
(International Agency Liaison Branch, 
Office of Director General, Food and 
Agriculture Organization, Viale delle 
Terme di Caracalla, Rome, Italy) 

9-13. International Academy of Pathol- 
ogy, congr., Zurich, Switzerland. (F. K. 
Mostofi, Armed Forces Institute of Pa- 
thology, Washington 25, D.C.) 

9-13. Reticulo-Endothelial System and 
Immunity, intern. colloquium, Gif-sur- 
Yvette, France. (Prof. Halpern, National 
Scientific Research Center, 16 rue Pierre 
Curie, Paris 5e Fr.) 

9-14. Glass, intern. congr., Washington, 
D.C. (C. H. Hahner, Glass Section, Na- 
tional Bureau of Standards, Washington 
25) 

9-15. Clinical Aviation and Aerospace 
Medicine, mtg., NATO Advisory Group 
for Aeronautical Research and Develop- 
ment, Paris, France. (NATO, 64 rue de 
Varenne, Paris 17e) 

9-27. Commission for Agricultural 
Meteorology, World Meteorological Or- 
ganization, Toronto, Canada. (WMO, Ge- 
neva, Switzerland) 

11-12. Bird Control, natl. seminar, 
Bowling Green, Ohio. (W. B. Jackson, 
Dept. of Biology, Bowling Green State 
Univ., Bowling Green) 

11-21. South Pacific Conf., Utulei, 
American Samoa. (Secretary General, 
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RONAN &KUNZL 

"54" 
Cryotainer? 
HANDLES LIQUID OXYGEN, 
NITROGEN AND ARGON 
Rolls from Room-to-Room and 
Laboratory-to-Laboratory 

* Have a larger, more convenient 
supply of liquid always available, 
with this big 200-liter (54-gal.) 
R&K Cryotainer. Reduces storage 
space, handling time, inventory 
control, frequency of orders. Fully 
meets ASME and ICC specs- 
backed by 10 years of top-flight 
engineering know-how in the cryo- 
genic field. Width 32", Height 67", 
Weight 400 lbs. 

* Cryotainer SPECIFICS 
Models from 54 to 2,000 gal, capacity. 
Choice of mounting options. 
Vacuum and powder insulated-low 
evaporation rate, low vacuum loss. 
Complete self-pressurizing - no lift. 
ing, pouring, tilting, Simpler, more 
economical transfers. 
Positive 2-way pressure relief 
protection. 
All units factory tested before 
shipment. 

* Write today for complete specifi- 
cations and prices. 
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YOU can 

have everything 

YOU want in 

a balance with / 

an Ainsworth 

...speed, accuracy, 
convenience, versatility, 
automatic recording... 
because Ainsworth makes... 

a balance for every need 
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convenience, versatility, 
automatic recording... 
because Ainsworth makes... 

a balance for every need 

for example... 
the Right-A-Weigh Model SC 
substitution weighing balance 
for speed, accuracy and convenience...you 
just load the pan, dial weights and read 
results. Sensitivity: 1/10 mg.; reproducibil- 
ity: ?0.03 mg.; readability: 1/20 division 
on projected scale; capacity: 200 g. 

The most complete line of analytical balances 

for example... 
the Right-A-Weigh Model SC 
substitution weighing balance 
for speed, accuracy and convenience...you 
just load the pan, dial weights and read 
results. Sensitivity: 1/10 mg.; reproducibil- 
ity: ?0.03 mg.; readability: 1/20 division 
on projected scale; capacity: 200 g. 

The most complete line of analytical balances 

Made in U.S.A. by Made in U.S.A. by 

substitution 
weighing 
two pan 

analytical 
chainweight 

keyboard 
micro 

semi-micro 
student 

assay 
recording 

printing 
vacuum 

pressure 
dual sensitivity 
remote readout 

explosion proof 

substitution 
weighing 
two pan 

analytical 
chainweight 

keyboard 
micro 

semi-micro 
student 

assay 
recording 

printing 
vacuum 

pressure 
dual sensitivity 
remote readout 

explosion proof 

892 892 

15. International Soc. of Psychophathol- 
ogy of Expression, congr., Antwerp, Bel- 
gium. (ISPE, Cept. d'Art Psychopatholo- 
gique, Centre Psychiatrique Sainte-Anne, 
1 rue Cabanis, Paris 14%, France) 

15. Psychosomatic Aspects of Odonto- 
stomatology, intern, symp., Milan, Italy. 
(B. Acht, Piazzetta Umberto Giordano 2, 
Milan) 

16-18. Instrumentation, intern. conf., 
Hamburg, Germany. (Conference Secre- 
tariat, CERN, Geneva 23, Switzerland) 

16-18. Instrumentation for High- 
Energy Physics, intern. conf., Geneva, 
Switzerland. (E. W. D. Steel, CERN, 
Geneva 23) 

16-19. Novae, Novoids, and Super- 
novae, intern. colloquium, Lyons, France. 
(J. Dufay, Faculte des Sciences, Univer- 
site de Lyons, 30 rue de Cavenne, Lyons) 

16-20. Carbohydrate Chemistry, intern. 
symp., Birmingham, England. (General 
Secretary, Chemical Soc., Burlington 
House, London W.1) 

16-20. Paramagnetic Resonance, 1st. 
intern. conf., Jerusalem, Israel. (W. Low, 
Hebrew Univ. of Jerusalem) 

16-20. Physics of Semiconductors, in- 
tern. conf., Exeter, England. (Adminis- 
trative Assistant, Institute of Physics and 
Physical Soc., 47 Belgrave Sq., London, 
S.W.1) 

16-25 Aug. Theoretical Physics, semin., 
Trieste, Italy. (International Atomic 
Energy Agency, 11 Kaerntnerring, Vien- 
na 1, Austria) 

17-18. Data Acquisition and Processing 
in Medicine and Biology, conf., Roch- 
ester, N.Y. (K. Enslein, Brooks Research, 
Inc., P.O. Box 271, E. Rochester) 

17-19. Lunar Missions, mtg., Ameri- 
can Rocket Soc., Cleveland, Ohio. (J. J. 
Harford, ARS, 500 Fifth Ave., New York 
36, N.Y.) 

17-20. Fluorine Chemistry, intern. 
symp., Estes Park, Colo. (D. N. Gray, 
Denver Research Institute, Denver 10, 
Colo.) 

17-21. American Nuclear Soc., natl. 
mtg., Boston, Mass. (O. J. Du Temple, 
ANS, 86 E. Randolph St., Chicago 1, 
Ill.) 

17-24. Prophylactic Medicine and Social 
Hygiene, intern., Grado, Italy. (E. Berg- 
hoff, Piaristengasse 41, Vienna, Austria) 

18-10. Water and Soil Utilization, in- 
tern. semin., Brookings, S.D. (I. B. John- 
son, Dept. of Animal Husbandry, South 
Dakota State College, Brookings) 

21-28. Institute on Religion in an Age 
of Science, annual summer conf., Star 
Island, N.H. (IRAS, 280 Newton St., 
Brookline 46, Mass.) 

22-28. Cancer, intern. congr., Moscow, 
U.S.S.R. (L. Shabad, Academy of Medi- 
cal Sciences of the U.S.S.R., 14 Solyanka, 
Moscow) 

22-28. Latin American Congr. of 
Gynecology and Obstetrics, Bogota, Co- 
lombia. (R. Camero, Apartado No. 2463, 
Bogota) 

27-31. Psychoanalysis, intern. forum, 
Amsterdam, Netherlands. (L. Salzman, 
1610 New Hampshire Ave., Washington 

15. International Soc. of Psychophathol- 
ogy of Expression, congr., Antwerp, Bel- 
gium. (ISPE, Cept. d'Art Psychopatholo- 
gique, Centre Psychiatrique Sainte-Anne, 
1 rue Cabanis, Paris 14%, France) 

15. Psychosomatic Aspects of Odonto- 
stomatology, intern, symp., Milan, Italy. 
(B. Acht, Piazzetta Umberto Giordano 2, 
Milan) 

16-18. Instrumentation, intern. conf., 
Hamburg, Germany. (Conference Secre- 
tariat, CERN, Geneva 23, Switzerland) 

16-18. Instrumentation for High- 
Energy Physics, intern. conf., Geneva, 
Switzerland. (E. W. D. Steel, CERN, 
Geneva 23) 

16-19. Novae, Novoids, and Super- 
novae, intern. colloquium, Lyons, France. 
(J. Dufay, Faculte des Sciences, Univer- 
site de Lyons, 30 rue de Cavenne, Lyons) 

16-20. Carbohydrate Chemistry, intern. 
symp., Birmingham, England. (General 
Secretary, Chemical Soc., Burlington 
House, London W.1) 

16-20. Paramagnetic Resonance, 1st. 
intern. conf., Jerusalem, Israel. (W. Low, 
Hebrew Univ. of Jerusalem) 

16-20. Physics of Semiconductors, in- 
tern. conf., Exeter, England. (Adminis- 
trative Assistant, Institute of Physics and 
Physical Soc., 47 Belgrave Sq., London, 
S.W.1) 

16-25 Aug. Theoretical Physics, semin., 
Trieste, Italy. (International Atomic 
Energy Agency, 11 Kaerntnerring, Vien- 
na 1, Austria) 

17-18. Data Acquisition and Processing 
in Medicine and Biology, conf., Roch- 
ester, N.Y. (K. Enslein, Brooks Research, 
Inc., P.O. Box 271, E. Rochester) 

17-19. Lunar Missions, mtg., Ameri- 
can Rocket Soc., Cleveland, Ohio. (J. J. 
Harford, ARS, 500 Fifth Ave., New York 
36, N.Y.) 

17-20. Fluorine Chemistry, intern. 
symp., Estes Park, Colo. (D. N. Gray, 
Denver Research Institute, Denver 10, 
Colo.) 

17-21. American Nuclear Soc., natl. 
mtg., Boston, Mass. (O. J. Du Temple, 
ANS, 86 E. Randolph St., Chicago 1, 
Ill.) 

17-24. Prophylactic Medicine and Social 
Hygiene, intern., Grado, Italy. (E. Berg- 
hoff, Piaristengasse 41, Vienna, Austria) 

18-10. Water and Soil Utilization, in- 
tern. semin., Brookings, S.D. (I. B. John- 
son, Dept. of Animal Husbandry, South 
Dakota State College, Brookings) 

21-28. Institute on Religion in an Age 
of Science, annual summer conf., Star 
Island, N.H. (IRAS, 280 Newton St., 
Brookline 46, Mass.) 
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U.S.S.R. (L. Shabad, Academy of Medi- 
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27-31. Recent Advances in Experi- 
mental and Theoretical Methods of Crys- 
tal Structure Research, symp., Munich, 
Germany. (F. Bopp, Institut fur Theo- 
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retische Physik, Universitait Miinchen, 
Schellingstrasse 4-8, Munich) 

28-4. International Geographical As- 
sociation (Esperantist), Odense, Denmark. 
(P. Thorsen, Dyblandsvangen 7, Copen- 
hagen, Denmark) 

30-10. Recent Advances in Clay Min- 
eralogy, semin., University Park, Pa. 
(College of Mineral Industries and Con- 
tinuing Education, Pennsylvania State 
Univ., University Park) 

August 

2-7. Long-Range Goals for Ethical Hu- 
manism, intern. congr. Blindern, Norway. 
(Secretariat, Intern. Humanist and Ethical 
Union, 152 Oudegracht, Utrecht, Nether- 
lands) 

5-8. Heat Transfer, conf. & exhibit, 
Houston, Tex. (A. B. Conlin, Jr., Amer. 
Soc. of Mechanical Engineers, 29 W. 39 
St., New York 18, N.Y.) 

5-11. Industrial Research, annual conf., 
New York, N.Y. (M. F. Garvey, 301A 
Seeley W. Mudd Bldg., Columbia Univ., 
New York 27) 

5-11. Radiation Research, intern. congr., 
Yorkshire, England. (A. Howard, Mount 
Vermon Hosp., Northwood, Middlesex, 
England) 

6-10. World Federation for Mental 
Health, annual, Lima, Peru. (Secretary 
General, 19 Manchester St., London, W.1, 
England) 

6-17. International Commission for Pre- 
vention of Alcoholism, annual, Seattle, 
Wash. (ICPA, 6830 Laurel St., NW, Wash- 
ington 12, D.C.) 

7. World Medical Esperanto Assoc., an- 
nual, Copenhagen, Denmark. (M. Jarnusz- 
kiewicz, Majowieska 69, Krakow, Poland) 

7-8. Forest Products Utilization, annual 
conf., Blacksburg, Va. (C. J. Holcomb, 
Virginia Polytechnic Inst., Blacksburg) 

8-10. Standards Laboratories, natl. 
conf., Boulder, Colo. (A. E. Hess, Circuit 
Standards Div., Natl. Bureau of Standards, 
Boulder) 

8-10. X-ray Analysis Applications, an- 
nual conf., Denver, Colo. (W. M. Mueller, 
Metallurgy Div., Denver Research Inst., 
Univ. of Denver, Denver 10) 

8-14. Trace Gases and Natural and Ar- 
tificial Radioactivity in the Atmosphere, 
symp., Utrecht, Netherlands. (E. C. Junge, 
Intern. Assoc. of Meteorology and Atmos- 
pheric Physics, 26 Bluebery Lane, Lexing- 
ton, Mass.) 

8-15. Fertility and Sterility, intern. 
congr., Rio de Janeiro, Brazil. (J. A. Ca- 
bello, Parque Meliton Porras 161, Mira- 
fores, Lima, Peru) 

10-11. Man-Machine Competition, mtg., 
Seattle, Wash. (Inst. of the Aerospace Sci- 
ences, 2 E. 64 St., New York 21, N.Y.) 

10-18. Poultry, intern. congr., Sydney, 
Australia. (World's Poultry Science Assoc., 
674 W. Lane Ave., Columbus 10, Ohio) 

11-13. International Mathematical Un- 
ion, genl. congr., Saltsj6baden, Sweden. 
(R. Thorn, Intern. Congr. of Mathema- 
ticians, c/o Kungl. Jiirnvagsstyrelsen, 
Stockholm C, Sweden) 
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12-16. American Veterinary Medical 
Assoc., Miami Beach, Fla. (H. E. King- 
man, Jr., AVMA, 600 S. Michigan Ave., 
Chicago, Ill.) 

13-16. Biological Problems in Water 
Pollution, seminar-Effects of Radioac- 
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tivity on Aquatic Environment, Concen- 
tration of Radioactive Materials and Sug- 
gested Safe Limits, symp., Cincinnati, 
Ohio. (C. M. Tarzwell, Taft Sanitary En- 
gineering Center, 4676 Columbia Pkwy., 
Cincinnati 26) 

13-16. Pacific Energy Conversion Conf., 
San Francisco, Calif. (R. S. Gardner, 
Amer. Inst. of Electrical Engineers, 33 W. 
39 St., New York 18, N.Y.) 

13-17. Antarctic Logistics, symp., 
Boulder, Colo. (By invitation only). (Na- 
tional Acad. of Sciences, 2101 Constitution 
Ave., NW, Washington 25, D.C.) 

13-17. Clay Minerals, annual conf., 
Ottawa, Ont., Canada. (D. Hunka, Natl. 
Research Council, Ottawa) 

13-17. Lunar Exploration, intern. conf., 
Blacksburg, Va. (J. B. Eades, Jr., Dept. of 
Aerospace Engineering, Virginia Polytech- 
nic Inst., Blacksburg) 

14-16. Cryogenic Engineering, annual 
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Research Council, Ottawa) 

13-17. Lunar Exploration, intern. conf., 
Blacksburg, Va. (J. B. Eades, Jr., Dept. of 
Aerospace Engineering, Virginia Polytech- 
nic Inst., Blacksburg) 

14-16. Cryogenic Engineering, annual 

conf., Los Angeles, Calif. (K. D. Timmer- 
haus, Chemical Engineering Dept., Univ. 
of Colorado, Boulder) 

14-16. Precision Electromagnetic Meas- 
urements, intern. conf., Boulder, Colo. 
(J. F. Brockman, Natl. Bureau of Stand- 
ards, Boulder) 

15-17. Electronic Packaging, annual 
symp., Boulder, Colo. (A. Brown, 352 
Chemistry Bldg., Univ. of Colorado, 
Boulder) 

15-22. Mathematics, intern. congr., 
Stockholm, Sweden. (B. Eckman, Intern. 
Mathematical Union c/o Ecole Polytech- 
nique Federale, Zurich, Switzerland) 

16-18. Communications Technology, 
seminar, San Diego, Calif. (R. C. Cannon, 
Calif. Western Univ., 3902 Lomaland Dr., 
San Diego 6) 

16-20. American Soc. for Pharmacology 
and Experimental Therapeutics, Atlantic 
City, N.J. (H. G. Mandel, George Wash- 
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ington Univ. School of Medicine, 1337 H 
St., NW, Washington 5, D.C.) 

16-25. Theoretical Physics, seminar, 
Trieste, Italy. (Intern. Atomic Energy 
Agency, 11 Kirntnerring, Vienna 1, 
Austria) 

17-24. International Soc. for Human 
and Animal Mycology, congr., Montreal, 
Canada. (R. Vanbreuseghem, Institut de 
Medecine Tropicale, 155 rue Nationale, 
Antwerp, Belgium) 

19-22. American Soc. of Animal Sci- 
ence, Corvallis, Ore. (C. E. Terrill, Animal 
Husbandry Research Div., Agricultural 
Research Center, Beltsville, Md.) 

19-23. Conservation Education Assoc., 
annual, Stevens Point, Wis. (O. C. Sand, 
17715 Westview Dr., New Berlin, Wis.) 

19-23. Health, annual conf. and exhibit, 
University Park, Pa. (M. Cashman, Penn- 
sylvania Dept. of Health, P.O. Box 90, 
Harrisburg) 

19-25. Microbiology, intern. congr., 
Montreal, Canada. (N. E. Gibbons, Natl. 
Research Council, Ottawa 2, Ont., Canada) 

19-26. Image Formation and Vision, 
intern. conf., Munich, Germany. (H. 
Schober, Intern. Commission for Optics, 
Miinchen 19, Arnulfstr. 205, AEC-Haus, 
Germany) 

19-31. International Union of Geodesy 
and Geophysics, general assembly, Berke- 
ley, Calif. (Amer. Geophysical Union, 
1515 Mass. Ave. NW, Washington 5, 
D.C.) 

20-22. Progress in Nuclear Science and 
Engineering Education, conf., Gatlinburg, 
Tenn. (Univ. Relations Div., Oak Ridge 
Inst. of Nuclear Studies, P.O. Box 117, 
Oak Ridge, Tenn.) 

20-23. American Soc. of Agronomy, 
annual, Ithaca, N.Y. (ASA, 2702 Monroe 
St., Madison 5, Wisc.) 

20-23. Problems of Gyroscopy, symp., 
Celerina, Upper Engadine, Switzerland. 
(H Ziegler, Comite Scientifique, UITAM, 
Ecole Polytechnique Federale, Zurich, 
Switzerland) 

20-24. American Soc. of Agronomy, 
Denver, Colo. (M. Stelly, 2702 Monroe 
St., Madison 5, Wisc.) 

20-24. Chemistry, congr., Abo, Finland. 
(E Winninen, Turun Yliopiston Kemian 
Laitos Vattenborgsvagen 5, Abo 2) 

20-24. Soil Science Soc. of America, 
annual, Ithaca, N.Y. (M. Stelly, Amer. 
Soc. of Agronomy, 2702 Monroe St., Mad- 
ison 5, Wis.) 

20-24. Structural Design of Asphalt 
Pavements, intern. conf., Ann Arbor, 
Mich. (W. K. Parr, Box 619, Univ. of 
Michigan, Ann Arbor) 

20-25. American Soc. of Limnology and 
Oceanography, Madison, Wis. (G. H. 
Lauff, Dept. of Zoology, Univ. of Mich- 
igan, Ann Arbor) 

20-25. Limnology, intern, congr., Madi- 
son, Wis. (J. C. Wright, Birge Hall, Univ. 
of Wisconsin, Madison 6) 

21-24. Electronics, exhibit and conven- 
tion, Los Angeles, Calif. (Technical Pro- 
gram Chairman, WESCON Business Of- 
fice, 1435 S. La Cienega Blvd., Los An- 
geles 35) 
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Information, Wright Air Development 
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NEW FIBERGLASS "47" 
FUME HOOD FROM LABCONCO 

Here's a brand new, practical idea for your laboratory 
-an attractive fume hood made of fiberglass! The new 
Fiberglass "47" Fume Hood from Labconco is light, 
rugged, easy to install and easy to maintain. It is highly 
resistant to chemicals and heat. Made of special poly. 
esters, it will not support combustion. 

Almost any flat surface will serve as a base for the 
Fiberglass "47" or it can be purchased with matching 
base cabinet or table. Colors are white, green and gray. 

The cost? . . . only $495 complete with sash, motor 
and blower. Write today for descriptive brochure. 

LAB:>77 ..7 CONSTRUCTION CO 
8805 S. Prospect Ave., Kansas City 32, Mo. 

GyrX ' .. . O .gf tt:rt 
. 

Gyra Models V-200 & V-201 
Stabilized High Voltage Power! 

Adjustable dc Power Supplies, up to 2000 volts at 
5 MA! Model V-200 with the positive side ground- 
ed, is fully adjustable from 0 to 2000 volts, stabilized 
to 0.02% at any desired potential! Primary appli- 
cations are to nuclear reactor instrumentation and 
scintillation counter spectrometry requiring nega- 
tive polarity. Operates from 105 to 125 volts, 50 to 
60 cycles. Supplied on a 312" panel for 19" rack 
mounting. Price $350.00 F.O.B. factory. 

Model V-201 with the negative side grounded, is 
adjustable from 200 to 2000 volts at 5 MA. Stability 
at any selected potential exceeds the basic require- 
ments for electron photomultiplier tube scintillation 
voltage supply. Physically similar to Model V-200. 
Price $365.00 F.O.B. factory. 

Phone: Area 312 354-4644 
P.O. Box 184S4 LaGrange, III. 

8 JUNE 1962 

LINEAR 

X-RAY 

DIFFRACTOMETER 

for crystal 
structure analysis 

The Y-190 Linear X-ray Diffractometer pro- 
vides automatic measurement of X-ray reflec- 
tions from single crystals-recorded in logical 
order on reciprocal lattice lines. After each 
recording, one adjustment sets the instrument 
for the next level. 
It permits an accurate, fast and automatic meth. 
od of measuring the large numbers of diffraction. 
spectra in the study of complex, involved sub- 
stances. 

3 to 4 analyses per minute 
The instrument is provided with recording rate. 
of-count meter and printing scaler. Performance 
depends upon the type of crystal under exam- 
ination. In most cases, measurement of three to 
four reflections per minute is possible, with an 
accuracy of 2-3 % by the point-by-point method; 
the less accurate method of continuous scanning 
allows even greater speeds. 
The Linear Diffractometer was developed by 
Doctors Arndt and Phillips at the Royal Insti- 
tution, London. 

For complete information concerning 
the Y-190 ask for catalog CH-412 
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NEW BOOKS 
June 1962 

Atomic and Molecular 
Processes 

Edited by D. R. BATES 
904 pp., $19.50 

Neutron Physics 
Proceedings of a Symposium held at 
Rensselaer Polytechnic Institute 

Edited by M. L. YEATER 
303 pp., $12.00 

Curvature and Homology 
By S. I. GOLDBERG 
316 pp., $8.50 

Cis-trans Isomeric 
Carotenoids, Vitamins A, 
and Arylpolyenes 

By L. ZECHMEISTER 
251 pp., $10.00 

Serial Publications 
Advances in 
Inorganic Chemistry 
and Radiochemistry 

Edited by H. J. EMELEUS and 
A. G. SHARPE 
Volume 4, about 325 pp. 

International Review of 
Cytology 

Edited by G. H. BOURNE and 
J. F. DANIELLI 
Volume 13, about 400 pp. 

Progress in Astronautics 
and Rocketry 

Series Editor: MARTIN SUMMERFIELD 
Volume 8 
Guidance and Control 

Edited by R. E. ROBERSON and 
J. S. FARRIOR 
669 pp., $9.25 
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to-date information on any of our 
titles. 

AT YOUR REQUEST, we will reg- 
izarly send announcements of all 
new publications in your field. There 
is no mailing charge on orders ac- 
companied by payment. 
YOUR TECHNICAL BOOK- 
SELLER can furnish you with up- 
to-date information on any of our 
titles. 

896 896 

21-24. Fracture in Crystalline Solids, 
intern. conf., Maple Valley, Wash. (Amer. 
Inst. of Mining, Metallurgical and Petro- 
leum Engineers, 345 E. 47 St., New York 
17, N.Y.) 

21-25. International Inst. of Refrigera- 
tion, commissions mtg., Washington, D.C. 
(W. Pentzer, National Research Council, 
2101 Constitution Ave., Washington 25) 

21-25. International Scientific Commit- 
tee for Trypanosomiasis Research, mtg., 
Dalaba, Guinea, Africa. (Commission for 
Technical Cooperation in Africa South of 
the Sahara, Private Mail Bag 2359, Lagos, 
Nigeria, Africa) 

21-28. Acoustics, intern. congr., Copen- 
hagen, Denmark. (F. H. B. Interslav, 
Tekniske H0jskole, 0stervoldgade 10, 
Copenhagen) 

22-23. International Commission on 
Radiological Units and Measurements, 
mtg., Montreal, Canada. (Members only.) 
(H. O. Wyckoff, X-ray Section, Natl. Bu- 
reau of Standards, Washington 25, D.C.) 

22-24. Calorimetry, annual conf., Berke- 
ley, Calif. (J. A. Morrison, Div. of Pure 
Chemistry, Natl. Research Council, Otta- 
wa, Ont., Canada) 

22-24. X-ray Optics and Microanalysis, 
intern. conf., Stanford, Calif. (L. Zeitz, 
Biophysics Laboratory, Stanford Univ., 
Stanford) 

22-25. Neurology, congr., Oslo, Nor- 
way. (S. Rufsum, Rikshospitalet, Oslo) 

22-26. American Assoc. for the Ad- 
vancement of Science, Alaska Div., Ju- 
neau, Alaska. (A. Sosnkowski, Alaska 
State Museum, Box 2051, Juneau) 

23-24. Thin Films, conf., Denver, Colo. 
(R. B. Feagin, Univ. of Denver Research 
Inst., Denver 10) 

23-25. Obstetrics and Gynecology, 
congr., Copenhagen, Denmark. (P. Lange, 
Eivindsvej 36 Chl., Copenhagen) 

23-26. International Union of the His- 
tory and Philosophy of Science, Philos- 
ophy Div., genl. assembly, Helsinki, Fin- 
land. (R. Taton, 64 rue Gay-Lussac, Paris 
50, France) 

24-31. Child Psychiatry, intern. congr., 
Scheveningen, Netherlands. (Secretary, c/o 
Holland Organizing Center, Lange Voor- 
hout 16, The Hague, Netherlands) 

24-25. Plant Phenolics Group of North 
America, annual, Corvallis, Ore. (V. C. 
Runeckles, Imperial Tobacco Co. of Can- 
ada, P.O. Box 6500, Montreal, Quebec, 
Canada) 

24-1. Surveying, intern. congr., Vienna, 
Austria. (A. Barvir, Intern. Federation of 
Surveyors, Krotenthallergasse 3, Vienna 8) 

24-2. International Pharmaceutical Stu- 
dents' Federation, congr., Barcelona, 
Spain. (A. Damen, IPSF, Spaargarenstraat 
26, Oegstegeest-Leiden, Netherlands) 

25-26. International Chiropractors As- 
soc., annual, Davenport, Iowa. (G. R. 
Price, 741 Brady St., Davenport) 

25-31. Environmental Control of Plant 
Growth, intern. symp., Canberra, Austra- 
lia. (L. T. Evans, C.S.I.R.O., Div. of Plant 
Industry, P.O. Box 109, Canberra City, 
A.C.T., Australia) 

26-29. American Inst. of Chemical En- 
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gineers, natl. mtg., Denver, Colo. (F. H. 
Poettmann, Ohio Oil Co., P.O. Box 269, 
Littleton, Colo.) 

26-29. Soil Conservation Soc. of Amer- 
ica, Washington, D.C. (H. W. Pritchard, 
838 Fifth Ave., Des Moines 14, Iowa) 
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_Afl fl [lp l 0 
(Tro. M?k) 

ACTIVE 
HALOGEN COMPOUNDS 
NBS (N-Bromosuccinimide) 

44.5% Min. Act. Br2 

NBA (N-Bromoacetamide) 
57% Min. Act. Br2 

"DIBROMANTIN" 
(Dibromodimethylhydantoin) 

55.5% Min. Act. Br2 

DIBROMAMINE "B" 
(N,N-Dibromobenzenesulfonamide) 

50.4% Min. Act. Br2 

"MONOBROMANTIN" 
(Monobromodimethylhydantoin) 

38% Min. Act. Br2 

DICHLORAMINE "B" 
(N,N-Dichlorobenzenesulfonamide) 

31% Min. Act. C12 

NIS (N-lodosuccinimide) 
56.0% Min. Act. 12 

Ask Dept. "B" for Data Sheets 
& Quotations 
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Unbreakable polyethylene automatic 
measuring device. Adjustable to 
measure any amount from 5 to 25 ml. 
Disassembles easily for thorough 
cleaning. Fills from 16 oz. storage 
bottle. Dispensing cup slides on tube to 
deliver desired volume. Pressure on 
bottle forces liquid above hole in 
tube. Removal of pressure allows 
return of excess liquid to storage 
bottle and permits immediate pouring 
without spillage. 
Each, $2.75; Case of 12, $30 (ea. $2.50) 

Unbreakable polyethylene automatic 
measuring device. Adjustable to 
measure any amount from 5 to 25 ml. 
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cleaning. Fills from 16 oz. storage 
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bottle forces liquid above hole in 
tube. Removal of pressure allows 
return of excess liquid to storage 
bottle and permits immediate pouring 
without spillage. 
Each, $2.75; Case of 12, $30 (ea. $2.50) 
Pioneer Plastics, Inc. is the manufacturing leader 
in plastic laboratory apparatus. Pioneer products 
have proven their economy and practicability in 
chemical laboratories for more than 7 years. 

Sold through leading supply houses. 
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26-31. American Inst. of Biological 
Sciences-American Assoc. for the Ad- 
vancement of Science, Pacific Div., Cor- 
vallis, Ore. (AIBS, 2000 P St., NW, Wash- 
ington 6, D.C.) 

26-31. American Inst. of Biological 
Sciences-American Assoc. for the Ad- 
vancement of Science, Pacific Div., Cor- 
vallis, Ore. (AIBS, 2000 P St., NW, Wash- 
ington 6, D.C.) 

The following 27 meetings are being 
held under AIBS auspices during the an- 
nual meeting in Corvallis: 

American Bryological Soc. (R. O. Belk- 
engren, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

American Fern Soc. (L. Dennis, Dept. 
of Botany & Plant Pathology, Oregon 
State Univ., Corvallis) 

American Fisheries Soc. (J. H. Wales, 
Fish & Game Management, Oregon State 
Univ., Corvallis) 

American Microscopical Soc. (H. K. 
Phinney, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

American Phytopathological Soc. (E. K. 
Vaughan, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

American Soc. for Horticultural Science. 
(S. B. Apple, Jr., Dept. of Horticulture, 
Oregon State Univ., Corvallis) 

American Soc. of Human Genetics. 
(J. D. Mohler, Dept. of Zoology, Oregon 
State Univ., Corvallis) 

American Soc. of Limnology & Ocea- 
nography. (J. Pattullo, Dept. of Oceanog- 
raphy, Oregon State Univ., Corvallis) 

American Soc. of Plant Physiologists. 
(H. J. Evans, Dept. of Botany & Plant 
Pathology, Oregon State Univ., Corvallis) 

American Soc. of Plant Taxonomists. 
(K. L. Chambers, Dept. of Botany & Plant 
Pathology, Oregon State Univ., Corvallis) 

American Soc. of Zoologists. (A. W. 
Pritchard, Dept. of Zoology, Oregon State 
Univ., Corvallis) 

Biometric Soc. (L. D. Calvin, Statistical 
Laboratory, Oregon State Univ., Corvallis) 

Botanical Soc. of America. (L. E. Jones, 
Dept. of Botany and Plant Pathology, 
Oregon State Univ., Corvallis) 

Ecological Soc. of America. (W. W. 
Chilcote, Dept. of Botany & Plant Path- 
ology, Oregon State Univ., Corvallis) 

Genetics Soc. of America. (R. Bogart, 
Dept. of Dairy & Animal Husbandry, 
Oregon State Univ., Corvallis) 

Mycological Soc. of America. (C. M. 
Leach, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

National Assoc. of Biology Teachers. 
(S. E. Williamson, Dept. of Science Edu- 
cation, Oregon State Univ., Corvallis) 

Nature Conservancy. (R. M. Storm, 
Dept. of Zoology, Oregon State Univ., 
Corvallis) 

Phi Sigma Soc. (W. H. Brandt, Dept. of 
Botany & Plant Pathology, Oregon State 
Univ., Corvallis) 

Phycological Soc. of America. (H. K. 
Phinney, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

Plant Phenolics Group of America. (H. 
Aft, Forest Products Laboratory, Oregon 
State Univ., Corvallis) 

Society for Industrial Microbiology. (R. 
Bogart, Dept. of Dairy and Animal Hus- 
bandry, Oregon State Univ., Corvallis) 

Society for the Study of Evolution, 
(W. F. Stephen, Dept. of Entomology, 
Oregon State Univ., Corvallis) 

Society for the Study of Development 
and Growth. (A. W. Pritchard, Dept. of 
Zoology, Oregon State Univ., Corvallis) 
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The Future of Your Research Might Be At Stake! 
Have you ever asked yourself what you would do without Sigma? 

Those who have been active in Biochemistry over 10 years remember 
too well how they spent 90% of their time trying to prepare reagents of 
dubious quality which they then studied during the remaining 10% of 
their time. SIGMA, almost single handedly, changed all that. Now you pick 
up your phone and within 24 to 48 hours you generally have everything you 
need at a nominal cost and with unquestioned purity. All of your time is 
now devoted to research. 
BUT-another change is occurring. 
The demand for SIGMA REAGENTS greatly exceeds the supply!- 

No longer can you be sure of shipment "within 1 hour."--- 
No longer can you phone Sigma and have a special enzyme, or sub- 
strate, or nucleotide prepared to your particular specifications with a 
minimum of delay.- 

WE DON'T HAVE THE PEOPLE TO DO THE JOB! 

A few statistics- 
SIGMA is expanding approximately 50% per year 
and yet- 

90% of the special requests must be refused. 
100% of the orders for "large" amounts of stock items are refused. 

99% of the orders from other dealers and formulators are refused. 

Little Sigma is growing up! 
A tremendously energetic adolescent teenager- 
A HOBBY that is now probably the largest of its kind in the World- 
A reputation that has penetrated the most remote corner of the Globe- 
Production problems-Assay problems-Administrative problems that 

would tax the ability of much more mature parents. 

What are we doing about it? 
First of all, we are working night and day to keep you happy. Then we 

are consulting with child-guidance specialists, psychiatrists, IBM-usually to 
no avail because they have had no prior experience with such a dynamic, 
complex personality. So SIGMA must grow and mature alone-unique in 
history. The basic principles which we have instilled in the youngster hope- 
fully will never be compromised to increase sales. 

What are you doing about it? 
It is your problem as much-or more-than ours. Unless the universi- 

ties we help, help us to get top notch people, there won't be a SIGMA to 
help you! IF you are not willing to give up a key man from your labora- 
tory, you will soon go back to trying to make your own reagents again 
and you will learn the hard way just how useless a large staff is without 
dependable reagents! 

A few years ago, we had adequate directors, but needed WORKERS. 
Now we have workers, but need more DIRECTORS. Soon, if we get more 
directors, we will need more workers, and so on. 
We don't want money-crazed loafers- 
they can't make SIGMA QUALITY REAGENTS. 
We don't want 40-hour geniuses- 
they can't make SIGMA QUALITY REAGENTS. 
We don't want job-hoppers- 
they won't stay long enough to learn how to make SIGMA QUALITY 
REAGENTS. 
We want people who love to help others. 
We want people who love to prepare and purify rare reagents. 
We want people who are willing to demonstrate their ability, initiative, 

conscientiousness and-above all-stability before they expect to 
reap the harvest. 

We want people who have the intelligence to invest in their own future! 
If you have the nerve to give up sheltered security for a dynamic future, 
limited only by your own talents-call collect at once! 
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their time. SIGMA, almost single handedly, changed all that. Now you pick 
up your phone and within 24 to 48 hours you generally have everything you 
need at a nominal cost and with unquestioned purity. All of your time is 
now devoted to research. 
BUT-another change is occurring. 
The demand for SIGMA REAGENTS greatly exceeds the supply!- 

No longer can you be sure of shipment "within 1 hour."--- 
No longer can you phone Sigma and have a special enzyme, or sub- 
strate, or nucleotide prepared to your particular specifications with a 
minimum of delay.- 

WE DON'T HAVE THE PEOPLE TO DO THE JOB! 

A few statistics- 
SIGMA is expanding approximately 50% per year 
and yet- 

90% of the special requests must be refused. 
100% of the orders for "large" amounts of stock items are refused. 

99% of the orders from other dealers and formulators are refused. 

Little Sigma is growing up! 
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A HOBBY that is now probably the largest of its kind in the World- 
A reputation that has penetrated the most remote corner of the Globe- 
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First of all, we are working night and day to keep you happy. Then we 
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We don't want money-crazed loafers- 
they can't make SIGMA QUALITY REAGENTS. 
We don't want 40-hour geniuses- 
they can't make SIGMA QUALITY REAGENTS. 
We don't want job-hoppers- 
they won't stay long enough to learn how to make SIGMA QUALITY 
REAGENTS. 
We want people who love to help others. 
We want people who love to prepare and purify rare reagents. 
We want people who are willing to demonstrate their ability, initiative, 

conscientiousness and-above all-stability before they expect to 
reap the harvest. 

We want people who have the intelligence to invest in their own future! 
If you have the nerve to give up sheltered security for a dynamic future, 
limited only by your own talents-call collect at once! 
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Society of General Physiologists. (E. J. 
Dornfeld, Dept. of Zoology, Oregon State 
Univ., Corvallis) 

Society of Protozoologists. (S. E. Knapp, 
Dept. of Veterinary Medicine, Oregon 
State Univ., Corvallis) 

Tomato Genetics Cooperative. (W. A. 
Frazier, Dept. of Horticulture, Oregon 
State Univ., Corvallis) 

The following 9 meetings are being held 
under AAAS auspices during the annual 
meeting of the Pacific Division: 

American Meteorological Soc. (L. D. 
Calvin, Statistical Laboratory, Oregon 
State Univ., Corvallis) 

American Nature Study Soc. (R. E. 
Storm, Dept. of Zoology, Oregon State 
Univ., Corvallis) 
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American Soc. of Ichthyologists & Her- 
petologists, Western Div. (R. E. Storm, 
Dept. of Zoology, Oregon State Univ., 
Corvallis) 

American Soc. of Limnology & Ocea- 
nography, Pacific Div. (J. Pattullo, Dept. of 
Oceanography, Oregon State Univ., Cor- 
vallis) 

Institute of Food Technologists. (C. E. 
Samuels, Dept. of Food & Dairy Tech- 
nology, Oregon State Univ., Corvallis) 

Oregon Acad. of Science. (F. A. Gil- 
fillan, Dean of Sciences, Oregon State 
Univ., Corvallis) 

Oregon Marine Biological Soc. (J. H. 
Wilson, Public Health Service, Portland, 
Ore.) 

Society of Systematic Zoology. (J. D. 
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Lattin, Dept. of Entomology, Oregon State 
Univ., Corvallis) 
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26-1. International Commission for 
Uniform Methods of Sugar Analysis, ses- 
sion, Berlin, Germany. (F. Schneider, 
Langer Kamp 5, Braunschweig, Germany) 

26-1. Radiology, intern. congr., Mont- 
real, Canada. (C. B. Peirce, Suite 204, 
1555 Summerhill Ave., Montreal 25) 

26-2. History of Science, intern. congr., 
Ithaca, N.Y. (26-31 Aug.) and Philadel- 
phia, Pa. (31 Aug.-2 Sept.). (Secretary, 
Intern. Congr. of the History of Science, 
Cornell Univ., Ithaca) 

27-28. Culture Collections, specialists' 
conf., Ottawa, Ont., Canada. (By invita- 
tion.) (S. M. Martin, Div. of Applied Bi- 
ology, National Research Council, Ot- 
tawa 2) 

27-28. Scandinavian Neurosurgical Soc., 
annual, Odense, Denmark. (B. Broager, 
Neurokirurgisk Afdeling, Bispebjerg Hosp., 
Copenhagen, Denmark) 

27-29. American Physical Soc., Seattle, 
Wash. (H. A. Shugart, Univ. of California, 
Berkeley 4) 

27-29. Ballistic Missile and Space Tech- 
nology, symp., Los Angeles, Calif. (C. T. 
Morrow, Aerospace Corp., P.O. Box 
95085, Los Angeles 45) 

27-29. Mathematical Assoc. of Amer- 
ica, summer mtg., Vancouver, B.C. (H. L. 
Alder, MAA, Dept. of Mathematics, Univ. 
of California, Davis) 

27-29. Metallurgy of Semiconductor 
Materials, conf., Philadelphia, Pa. (Amer. 
Inst. of Mining, Metallurgical, and Petro- 
leum Engineers, 345 E. 47 St., New York 
17, N.Y.) 
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27-31. American Congr. of Physical 
Medicine and Rehabilitation, annual, New 
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igan Ave., Chicago 2, 111.) 

27-31. Space Technology and Science, 
intern. symp., Tokyo, Japan. (F. Tamaki, 
Inst. of Industrial Science, Univ. of Tokyo, 
Shin-Ryudo-cho 10, Minato-ku, Toyko) 
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Immediate Delive ry- Purity Demonstrated i 
by Thin Layer and Gas Chromatography 

Triolein-Carboxyl-C . 
$60,100,c. $600. mc. 

Oleic-l-C14 Acid 
$40. 100.ic. $400, me. 

Acetyl Coenzyme A-Acetyl-C14 
$50. 5,M $75.101M tM 
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23 interchangeable components operate 
through either multi-port Feed-Thru Collars, 

or can be used independently. 
The MRC V-4 Series offers new operating flexibility 
to keep pace with the changing work requirements 
of your vacuum system - metal or glass. Uniform 
flange design of components permits rapid inter- 
changeability. No base-plate drilling required. 

Start with the MRC V-4 Feed-Thru Collar (12" or 
18" diameter) with 8 ports, or up to 15 ports on spe- 
cial order. Select from 23 components allowing you 
to introduce voltage, amperage, inert gases, motion, 
and electron-beam vapor-deposition assemblies. 
Additional components are in development, and spe- 
cial designs can be made to order. 

Write today for detailed brochure V-4-14. 
Illustrated: 12" Feed-Thru Collar with following 
components (clockwise from top): V-4-200 Elec- 
tron-Beam Deposition Assembly; V-4-1001 Blank- 
off Flange; V-4-100 Rotary Vacuum Seal; V-4-160 
Bleed Valve Assembly; Blank-off Flange V-4-1001 

| | ^MRC MANUFACTURING 
I CORPORATION 

a subsidiary or 
MATERIALS RESEARCH CORPORATION 

406 Glenshaw Street, Orangeburg, N.Y. 
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SPINNER FLASKS* 
SUSPENDED CELL CULTURE UNIT 

for Biochemical & Quantitative Growth Studies 

* Standard model offered in 5 sizes, with 
single or double sidearm. 

* Micro and centrifuge types also available. 
* Features Teflon impeller assembly. 
* Complete unit can be autoclaved. 
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$ COOKE BRIEFS 

Instruments and Applications 

Automated quantitative measurement 
of drug activity 

In such applications as testing of 
anti-spasmodic drugs, histamine as- 
says, potentiation and antagonist ex- 
periments, etc., the speed, accuracy 
and convenience of set-up and meas- 
urement procedures can be improved 
by use of the Casella Automatic Bio- 
logical Assay Apparatus. 

The apparatus controls the flow of 
drug and washing solutions into and 
out of the isolated organ bath, using 
electro-magnetic valves. 

panel H which regulate the intervals 
between the pulses sent out by timer J 
to the uniselector switching device K. 
The order in which the drugs are 
added is decided by the position in 
which plugs are placed in the pre- 
selector L. 

The McArthur Microscope 

with the Cooke M15 microscopes, de- 
signed to give a phase contrast image 
(up to 150X-200X) of tissue cultures 
in a round 6" x %" (150mm x 16mm) 
test tube. 

In the McCarthy system provision is 
made for correction of astigmatism 
caused by the test tube and a special 
condenser system, compensated for 
the tube's cylinder effect, projects the 
substage phase annulus in the plane of 
the object. 

High power microscope objectives 
with long working distances 

Under unusual observation condi- 
tions and for some work involving the 
techniques of micro-manipulation, it 
would be advantageous to use "high 
dry" objectives but with working dis- 
tances many times those normally 
obtained. Cooke-A.E.I. special objec- 
tives with working distances more 

The drug and washing solutions 
are contained in reservoirs Av, Ac 
and B respectively. When one of the 
air-inlets is opened by its valve C, the 
solution flows via the warming tube D 
into the jacketed isolated organ bath 
E - which is emptied by another 
electro-magnetic valve F. The contrac- 
tions of the specimen are traced on 
the drum of a standard type of vari- 
able speed recorder G. 

The cycle has been divided into sev- 
eral stages. The time required for each 
of these operations is independently 
variable over a very wide range. This 
is done by adjusting those controls on 

8 JUNE 1962 

The McArthur Microscope shown 
was originally designed for malaria 
diagnosis and control work in the field 
in Southeast Asia. It can be quite 
easily carried in a coat pocket, but re- 
tains all the performance advantages 
of a full size instrument. A full range 
of achromatic and fluorite objectives 
is available as well as dark ground 
accessories. Illumination can be by 
mirror or by a battery or transformer 
operated built-in light source. 

Phase contrast examination of 

tissue cultures in test tubes 

Adequate optical examination of the 
living cell sheet while in the test tube 
(in which tissue cultures for routine 
virology are often and most conven- 
iently grown) has not previously been 
possible - chiefly because it has not 
been possible to apply the phase con- 
trast method. However, this is now 
feasible with the McCarthy Phase 
Apparatus, supplied as an accessory 

than 15 times conventional values are 
sometimes used. Drawing shows the 
general construction, involving a mir- 
ror system which projects object image 
to a conventional microscope objective 
mounted behind. Working distance of 
both 20X and 40X objectives is 
12.8mm, as contrasted with the normal 
working distance of approximately 
0.71mm. 

Numerical apertures are slightly 
reduced (to N.A. 0.57 in the case of a 
40X achromat) and there is some loss 
of light inherent in the design. Excel- 
lent image quality is achieved, how- 
ever, if cover glasses are close to the 
0.18mm thickness for which the sys- 
tem is adjusted. Because of the mirror 
system, the objectives cannot be used 
on metallurgical specimens. 

Biological ? Metallurgical * Polarizing - MICROSCOPES - Student * Routine * Research * Special Research 

IN CANADA DON MILLS. ONTARIO 

..... iOKE .ROUl. S I..S, . , .CORPORATEL) . 

Metallographs * Dilatometers * Thermobalances * Particle Counting and Sizing Equipment 

901 



*..solved with 
National COz Incubators 
,A, Most microorganisms grow at tem- 

peratures around 37.5? Centigrade. 
However, the various optimums 
range from 18 to 80? C. And, Na- 
tional CO2 incubators provide clos- 
est possible control throughout this 
range with uniformity as close as 
0.2? and a safety control which pre- 
cludes loss of cultures and time. 
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For accurate measurement of 
growth of microorganisms, control 
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Humidities close to 98% RH with- 
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Cultures can be incubated without 
fear of medium drying or extreme 
weight fluctuation. 
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Gardens, but this is a technicality which 
it should be possible to circumvent, or 
the law should be modified to take care 
of this particular case. 

In any event, it seems clear that the 
relict Florida torreya, known to pro- 
fessional botanists throughout the 
world, and locally of significant general 
interest, is even now all but extinct in its 
natural habitat. Its preservation, in 
cultivation, can perhaps be accom- 
plished if prompt and bold measures are 
immediately instigated. 

R. K. GODFREY 

HERMAN KURZ 

Department of Biological Sciences, 
Florida State University, 
Tallahassee 

Interpreting Science 

Joseph Turner's editorial reviewing 
the recent Bell System television pro- 
gram "About Time" [Science 135, 635 
(23 Feb. 1962)] was superb. His urbane 
appraisal of this latest attempt to make 
science palatable to the general public 
was very much to the point. 

Many of us who are actively engaged 
in the interpretation of science realize 
that the fault lies not so much in the 
content as in the approach. The latest 
offering of the Telephone Company is 
a good example. The material treated 
was well selected, as one would expect 
from a practiced hand such as that of 
Feynman. It would appear, however, 
that once the material was in their 
hands, the "entertainment" people took 
over and injected the type of corn that 
they invariably insist is necessary in 
order to gain and hold the attention of 
the public. 

In their search for a suitable "for- 
mat" the production staff seemed to 
overlook the fact that a straightforward 
presentation may be worth trying, even 
if its adoption entails the possible loss 
of some of the fringe public. Of the 
shows currently on the air, the forth- 
right, informative, and highly absorbing 
"David Brinkley's Journal" proves the 
point splendidly. By telling his story 
simply and telling it well, Brinkley 
proves, week after week, that an audi- 
ence can be held without resort to spe- 
cial gimmicks of any kind. There is 
no reason why this approach would not 
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In any event, it seems clear that the 
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days the collective imagination of the 
American public has been dominated 
by John Glenn's orbital flight. Tele- 
vision did a remarkably competent job 
of presenting the actual flight and the 
festivities that followed its successful 
completion. But during this whole 
period not so much as a single half- 
hour segment of television time on 
any station or network was devoted to 
an explanation of the scientific back- 
ground of this exploit. Presentation of 
a few basic principles-such as the 
concept of an orbit, weightlessness, 
physical conditions in space, and the 
physiology of space flight-could have 
lent meaning and substance to this 
great technological achievement. 

Is it not the duty of the AAAS, as 
the spokesman for American science, 
to see that another such opportunity 
does not pass unheeded? 

IRA M. FREEMAN 

College of Arts and Sciences, 
Rutgers University, 
New Brunswick, New Jersey 

Cell Growth 

A preoccupation with Mendelsohn's 
concluding remarks in his report on 
chronic infusion of tritiated thymidine 
into mice with tumors [Science 135, 
213 (1962)] to the effect that a tumor 

"literally doubles before one's eyes" 
should not deflect attention from the 
real significance of the finding that an 

appreciable number of tumor cells do 
not give evidence of DNA accretion 
during a 3- to 7-day period and are 
therefore not proliferating. If this con- 
clusion can be stretched to embrace a 

corollary hypothesis-that cancer is not 
necessarily a wildly proliferative, ex- 
uberantly growing, racing reduplication 
of cells, that it may, in fact be just the 
reverse-it will then be found to fit in 
with a welter of ancillary evidence, 
emerging from all medical subdisci- 
plines, that calls for a reassessment and 
readjudication of common (descriptive- 
ly borne) notions of the nature of 
cancer. 

If the question had arisen in connec- 
tion with the usual experimental tumor 
-a transplant-I would not have both- 
ered to comment. Arising as it does 
from studies of tritiated thymidine up- 
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which is as close as anyone can get to 
spontaneous human carcinoma, the 
factual data from Mendelsohn's Fig. 2, 
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showing that in an infusion period of 
up to 4 days three out of seven tumors 
show about 50 percent labeling, must 
be taken seriously. Compared with 
normal acinar cells, the rate of pro- 
liferation must be considered markedly 
diminished in the neoplasm. 

Why, then, tumor formation? The 
answer in this instance applies to carci- 
noma in any situation. Normal epithelial 
cells are always contiguous to a lumen, 
where their proliferation products are 
discharged. Allow clones of these nor- 
mal epithelial cells to be displaced 
beneath muscularis mucosae where such 

desquamation is impossible, and in- 
tumescence is inevitable if proliferation 
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occurs at all, even if it occurs at only 
1/100 the rate of proliferation of the 
homologous cells of origin (Barnard 
and Oppenheim, Brit. Med. J., 1, 943 
(1962). The "doubling" in tumor size 
in a period of 1 week can be put into 
proper perspective when one considers 
the quadrupling in size, in a 6-hour 
period, of the normal lactating breast: 
although the volume may be fluid, all of 
it represents a prior accretion of acinar 
cells. 

The growing realization that some 
experienced pathologists have been 

right for years in calling malignant 
neoplasm a frozen senescence rather 
than an exemplification of youthful 
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proliferative overactivity arises now 
from a diversity of promptings. One of 
these that deserves mention, in light of 
Mendelsohn's doubts about the rationale 
of administering the halogenated pyri- 
midines as cancer chemotherapeutic 
agents, is the notorious failure of any 
of the antimetabolite therapies to do 
anything for the patient other than re- 
tard the function of the bone marrow 
and the intestinal mucosa where a high 
proliferation rate is extant. 

From our present knowledge that all 
popular cancer chemotherapeutic agents 
(with the exception of steroids and cer- 
tain antibiotics)-whether of the ureide- 
base analog, folic acid antagonist, 
alkylating agent, or radiomimetic class 
-have in common the characteristics 
of (i) curbing ureide-bases synthesis, (ii) 
preventing nucleoside and nucleotide 
formation, and (iii) curtailing nucleotide 

polymerization and incorporation into 
the polynucleotide chain, we can say 
that Mendelsohn's argument applies to 
all these as well as to definitive irradia- 
tion. And well it might, if, as we are 
beginning to suspect, the nature of 
cancer is the opposite of what we al- 
ways thought it to be-if a cancerous 
cell is a cell finding difficulty in organiz- 
ing its information through adequate 
DNA synthesis. 

To further increase this informational 
digestive disability by exhibiting noxious 

potions is a therapeutic fallacy which 
I believe is pointed up by Mendelsohn's 
results. 

ROBERT D. BARNARD 
Division of Cancer Research, 
New York City Department of Health, 
New York 

There are three ways in which the 
growth of a cell population can increase: 
(i) through prolongation of the survival 
time of nonproliferating cells, (ii) 
through shortening of the generation 
time of proliferating cells, and (iii) 
through increase in the fraction of 
proliferating cells in the population. 
Methods for measuring these parameters 
in cell populations are only just becom- 
ing available. Until we have the ap- 
propriate information about the growth 
properties of normal and tumorous 
breast tissue, I cannot support the state- 
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ment that breast tumor cells are pro- 
liferating at a diminished rate. Actual- 
ly, there are few if any cases where 
enough data are available for an ade- 

quate comparison between comparable 
normal and tumorous tissues, but this 
situation should soon be rectified. For 
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The utmost in efficiency and economy in the 
bacteriological laboratory is realized through use 
of Dehydrated Culture Media, Difco. 

Convenience-any medium can be instantly prepared. 

Stability-media can be kept without deterioration. 

Availability-each medium is instantly available. 
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Comparability-dependable, comparative studies are 
possible in widely separated laboratories over long 
periods of time when standardized Difco Products 
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Specify "DIFCO" 

DIFCO LABORATORIES 
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F FLOW METE:RS 
A NEW CONCEPT IN FLOW MEASUREMENT! 

* Individually calibrated with air to establish physical con- 
stants of meter and yield high precision. 

* New correlation based on Stokes' law permits calculation 
of calibration curve for any fluid for which only the 
density and viscosity are required. 

* Each meter serialized and supplied with calibration curve 
for air and water. Special coordinates convert this curve 
into a straight line. 

Each meter is supplied with 
complete directions and cor- 
relation chart for calcu- 
lating the calibration curve 
for any fluid whose density 
and viscosity are known. 

*DuPont trade name for poly- 
tetra fluorethylene 

** Patent pending 

* Specially designed teflon*: stops allow standard taper joints 
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seal makes this connection vacuum tight."" 

* Permanent ceramic scale and white background makes 
reading of black glass ball easy and accurate. 
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for corrosive fluids. 
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Coleman precision nephelometers 
provide accurate, reproducible 
photometric measurement of Tyn- 
dall effect-this permits specifica- 
tion of liquid clarity to 41 % over 
the range from absolute clarity to 
faintly-visible haze. 

This range is quantified by the 
Coleman Nephelos Scale, the one 
numerical notation system recog- 
nized throughout the world for 
expressing liquid clarity. 

In addition to clarity control, 
Coleman nephelometers permit 
accurate measurement of minute 
concentrations of constituents in 
suspension . . . eliminate filtering, 
washing, drying and weighing. 

The Coleman Model 7 Photo- 
Nephelometer is a single-purpose 
instrument for measuring scattered 
light; the Model 9 Nepho-Color- 
imeter is a multi-purpose instru- 
ment combining the functions of 
a nephelometer, colorimeter and 
turbidimeter. 

Ask for Bulletin SB-246 and 
bibliography of nephelometric 
procedures. 
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example, A. B. Reiskin and I are study- 
ing normal basal cells and carcinogeni- 
cally induced epidermoid tumors in the 
hamster pouch. As is often the case, 
these tumors have a higher mitotic in- 
dex than their normal counterparts. In 
addition, the tumors have a shorter 
duration of DNA synthesis, and label- 
ing is more intensive (there are more 
grains per labeled cell) than in normal 
cells. Since the fraction of cells that be- 
come labeled after a single injection of 
tritiated thymidine is higher in the 
tumor than in the normal cell, it is 
clear that in this case the tumor cells 
have the shorter generation time, or the 
larger fraction of proliferating cells, or 
both. 

In any case, these arguments and 
the infusion experiment are significant 
only for those therapeutic situations 
where effectiveness hinges on mitotic 
activity of the target cells during ex- 
posure to the agent. Barnard may be 

justified in his skepticism about most 
cancer chemotherapy, but I tend to be 
more optimistic in view of our lack of 

complete understanding of the mecha- 
nism of action of current therapeutic 
agents (including ionizing radiation). 

MORTIMER L. MENDELSOHN 

Department of Radiology, 
University of Pennsylvania, 
Philadelphia 

Desert Vegetation in Nevada 

"Succession in desert vegetation on 
streets of a Nevada ghost town" [Sci- 
ence 134, 670 (1961)] is a command- 

ing and iconoclastic title, and an article 
on this subject deserves very careful 

reading. Upon such reading, I feel sure 
the paper deserves commendation- 
and comment. In this study, Philip V. 
Wells (New Mexico Highlands Uni- 

versity, Las Vegas) compared the den- 

sity and frequency of the most abun- 
dant species on the 33-year-abandoned 
streets of an ephemeral ghost town in 

Nye County, Nevada, with conditions 
on "undisturbed" adjacent bajada. He 
shows that "several shrubs of dry 
washes can become established in 
abundance on . . . an alluvial fan," 
and states, "Obviously, these pioneer 
plants of the desert play a role similar 
to that of successional plants of more 
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THERMOLYNE 
LABORATORY LIGHT 
TYPE 6500 
THERMOLYNE Laboratory Lights bring a 
uniform, glare free natural daylight 
color fluorescent light to solve 
laboratory vision problems . . . No 
eye strain when used as direct 
viewing screens or instrument 
illuminators . . . Gleaming stainless 
steel case and special plastic lens 
for neat appearance and cleanliness. 

Designed temperature rise (170C 
over usual ambient) gives ideal 
surface temperature (37-42?C) for 
slide warming and Rh typing . . . 

Quickly and easily moved about as 
needed . . . Operates in any posi- 
tion . . . Supplied with quick-detach- 
able dove-tail mounting bracket . . . 
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Write for literature and name of 
nearest dealer. 
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own climax, which must not be given 
an elastic definition and must be inter- 
preted as having a genetic relation to 
any other climax" (italics mine). May 
I quote again, this time directly from 
Shreve: "It is not possible to use the 
term 'climax' with reference to desert 
vegetation. Each habitat in each sub- 
division of a desert area has its own 
climax, which must be given an elastic 
definition and must not be interpreted 
as having a genetic relation to any 
other climax." I by no means imply 
that Wells purposedly misquoted 
Shreve. As an unintentional misquota- 
tion however, . . . this is the most inter- 
esting psychologic twist of its kind in 
the ecologic literature, to my knowl- 
edge, completely in accord with the 
thinking and reasoning Wells has ex- 
pressed throughout his paper. The 
case of the ghost town supports and 
substantiates Shreve's generalizations, 
not the contrary. 

FRANK E. EGLER 
Aton Forest, Norfolk, Connecticut 

The misquotation caused by the mis- 
placement of the word not was lack- 
ing in the manuscript, appeared first in 
the proof, was corrected by me in the 
proof, but slipped through into the 
final printing. Hence, the "psychologi- 
cal twist" deduced by Egler as the rea- 
son for the error must be traced to the 
editorial office or the printer. Even 
after undergoing surgery by Egler, my 
article provides no basis for his sole 
conclusion, given ex cathedra in the 
last sentence of his letter. 

As a statement of what Egler is 
trying to topple, I quote his quotation 
from my article: "several shrubs of 
dry washes can become established in 
abundance on . . . an alluvial fan. 
. . Obviously, these pioneer plants of 

the desert play a role similar to that 
of successional plants of more humid 
regions." I would like to quote from 
the original, in context: "Since the 
word climax, as applied to vegetation, 
conveys an idea of relative stability, 
it seems scarcely applicable in the case 
of desert washes, which are periodi- 
cally scoured by floods carrying great 
quantities of coarse detritus. The av- 
erage wash presents an extensive open 
surface favorable for invasion by pio- 
neer plants possessing the requisite 
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adaptations for efficient seed dispersal, 
celerity of growth, and early matura- 
tion. One might suppose that all plants 
of this habitat have a greater water 
requirement than plants of upland 
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pumping oil changes are required. 33 liters/minute, each......$215.00 
LaPine-Leybold fittings require no tools. No. S352-76, single-stage, A new 4-page illustrated Bulletin is avail- 100 liters/minute, each.....$245.00 
able. No. S352-78, two-stage, Stocks are maintained at LaPine plants in 100 liters/minute, each.... $280.00 
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weight changes: 

* in VACUO to 10'4 Torr 

* in AIR or non-corrosive GASES 

* in CONTINUOUS GAS FLOWS 

* under STATIC GAS PRESSURE 

Stanton proudly introduces this discriminating balance for discriminating 
analyses. Samples are accurately maintained at any temperature from 
ambient to 1350? C. Capacity, 20 grams; sensitivities range from =40.2 
milligram to ?1 milligram. 

Features include constant-load construction, air damping, electric weight 
loading, twin-pen electronic recorder-controller and a vertical tube-type 
furnace. 

Weigh the Facts and You'll Weigh with STANTON 
Write or call your distributor for complete information 
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sites and for this reason are restricted 
to naturally irrigated areas of the des- 
ert. However, the present study shows 
that several shrubs of dry washes can 
become established in abundance on 
the more xeric upland portions of an 
alluvial fan when the competition of 
the dominant upland shrubs is largely 
removed. Obviously, these pioneer 
plants of the desert play a role similar 
to that of successional plants of more 
humid regions." This does not neces- 
sarily imply that Egler has edited to 
alter meaning, but as a "psychological 
twist," it appears to have been over- 
looked by perennial critic Egler in his 
survey of the ecological literature. 

The evidence presented in my re- 
port is at variance with the "auto- 
successional" views of Shreve, as well 
as with his related views on climax 
vegetation. The latter were distorted 
by the typographical error, but, thanks 
to Egler, now stand corrected. 

PHILIP V. WELLS 

New Mexico Highlands University, 
Las Vegas 

The Cunningham Amendment 

Your recent editorial [Science 135, 
877 (1962)] commented on the terms 
of the "Cunningham amendment" to 
the postal rate bill, an amendment to 
end free or subsidized delivery of Com- 
munist propaganda by the Post Office. 
As the author of the amendment, I 
would appreciate the opportunity to add 
several facts for the benefit of your 
readers, many of whom may have a 
desire and need for certain Russian or 
other Communist bloc publications. 
These might include outright propa- 
ganda, daily papers, magazines of gen- 
eral interest, and scientific journals or 
papers. 

There is no intention on my part, 
as I have often said, to deny to any 
American any material he needs or 
wants to receive. I do not believe it 
would be possible or practical to bar 
Communist propaganda from the coun- 

try, but I do believe that the vast ma- 
jority of Americans are in favor of 

ending the subsidy given Communist 

propaganda, especially at this time when 
American postal rates are almost cer- 
tain to be increased. 

Accordingly, the House of Repre- 
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ULTRA-SENSITIVE 

TRACE ELEMENT 

DETERMINATIONS 

General Atomic's Activation Analysis 
Service offers a rapid, sensitive, accurate 
and inexpensive method for determining 
trace elements in the parts per million 
and parts per billion range. 

Advantages include freedom from re- 
agent contamination, small sample size, 
and in many cases, non-destruction of 
samples. Its simplicity can save time and 
money. Even at higher levels of concen- 
tration activation analysis is often the 
best method. 

A large and experienced staff of radio- 
chemists performs activation analysis 
and related research. In activation analy- 
sis a sample is placed in one of General 
Atomic's TRIGA reactors and bom- 
barded with neutrons, converting some 
elements in the sample to radioactive 
forms. The characteristic radiations 
emitted are then analyzed electronically 
for qualitative and quantitative determi- 
nations. 

Typical applications include analyzing 
biological samples for elements such as 
copper, zinc, magnesium, and manga- 
nese; detecting pesticide residues, such 
as bromine and chlorine; and analyzing 
semiconductors for the traces of anti- 
mony, gold and other elements added 
in their manufacture. 

For information on a special Explora- 
tory Study offer, write: Activation 
Analysis Service, Dept. 162, General 
Atomic, P.O. Box 608, San Diego 12, 
California. 
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terms of the Universal Postal Union, 
an international mail-forwarding agree- 
ment which dates to 1874. There is 
ample evidence that U.S. mail sent be- 
hind the Iron Curtain is censored, stop- 
ped, destroyed, or "lost," depending on 
the content. These procedures are all 
in violation of UPU agreements, yet 
this country has not seen fit to retaliate 
by stopping mail delivery from these 
countries, as we have every right to do 
under the UPU. The amendment adopt- 
ed by the House would be merely a 
first step in this process. 

Because some of your readers may 
wish to receive outright Communist 
propaganda or material which contains 
Communist propaganda, I would point 
out that under my amendment such 
material may be received into this 
country by freight or air freight, then 
sent to its destination (whether in- 
dividual, library, government office, or 
newsstand) via parcel post, freight or 
air freight, messenger service, delivery 
route, or any other means that does 
not involve the use of first-class, sec- 
ond-class, or third-class mail. 

It may also be possible for material 
to bear both foreign stamps and U. S. 
stamps for parcel post rates and be 
carried via postal systems from the 
point of foreign origin to the destina- 
tion in the United States. A similar 
UPU arrangement has been put into 
effect in regard to certain international 
mail which is considered third-class ad- 
vertising in this country. 

Although some persons (apparently 
through a lack of knowledge of present 
procedures) have said that the Cun- 
ningham amendment would require vast 
new inspection programs, the truth is 
that suspect foreign and domestic mail 
is already inspected to weed out por- 
nography, matter advocating the vio- 
lent overthrow of the government, ma- 
terial which contains fraudulent claims, 
and so on. 

GLENN CUNNINGHAM 

United States House of Representatives, 
Washington, D.C. 

Lemurs Born in Captivity 

The picture of the baby lemur on 
the cover of Science [135 (13 Apr. 
1962)] was very interesting. The news 
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successfully reared in captivity is al- 
ways very exciting. 

The caption for the cover picture 
states that the baby lenur was born at 
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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. 

r Synchronizing output for use 
with cathode-ray oscilloscope. 

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

Write for complete technical data 

eIL.merican 
E lectronic 

JL.aboratories, Inc. 
RICHARDSON ROAD, COLMAR. PA. 
just north of Philadelphia 
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Write for complete technical data 

eIL.merican 
E lectronic 

JL.aboratories, Inc. 
RICHARDSON ROAD, COLMAR. PA. 
just north of Philadelphia 
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BAP and MRP, the most important 
figures of merit for direct-writing re- 

corders, help establish the "Q" for the 
Tracemaster systems by expressing per- 
formance from the record, 

BAP: Band-Amplitude Product-a figure 
of merit that relates bandwidth to the 
maximum peak-to-peak amplitude. Trace- 
master "250" provides a bandwidth of 

DC--140 cps (3 db pt.) at 40 mm; i.e. 
BAP = 140 cps x 140 mm (5,600 mm- 

cycles/second). 

MRP: Maximum Resolving Power-the 

product of BAP and the definition ex- 
pressed in line-cycles per second. Trace- 
master "250" produces 55 distinctly 
separable lines, per centimeter (5.5 lines/ 
mm); i.e. MRP -= 5,600 mm-cycles/ 
second x 5.5 lines/mm (30,800 line- 

cycles/second). 

An advanced pen motor design plus the 

completely transistorized circuitry and 
the exclusive direct-carbon-transfer writ- 
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ing method all combine to give the AO 
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plete line of outstanding recording 
systems. 
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Yale University-and is thought to be 
the first one born in captivity. Perhaps 
it is meant that it is the first baby lemur 
of this particular species born in captivi- 
ty, although the wording of the state- 
ment does not indicate this. Here at 
the Bronx Zoo baby lemurs (black 
lemurs) have been born and reared 
since about 1902. There have not been 
a great many born, however, and the 
last was reared here in the late 1950's. 
Perhaps other zoos in the country have 
also reared baby lemurs from birth. 

DoRIs S. CELLARIUS 
New York Zoological Society, 
New York 

Shelter Program 

Howard Margolis's comments [Sci- 
ence 135, 776 (9 Mar. 1962)] on the 
Peace Research Institute report, "The 
Shelter-Centered Society," fail to make 
clear that the report was based on the 
deliberations of several qualified social 
scientists (the undersigned), and that 
although the report was written by 
Arthur Waskow for the institute, there 
was essential agreement among us on 
its substance. 

Margolis also fails to make clear 
that the report is concerned with the 
consequences of a large shelter pro- 
gram-that is, of a "shelter-centered 
society." We believe, on the basis of 
evidence and arguments set out in the 
report, that the evolution of such a so- 
ciety is highly likely once a civil de- 
fense program is begun, even if it is 
the initial intention to keep the pro- 
gram small. And on the one point in 
the report which Margolis does empha- 
size (and repudiate)-the probable ad- 
verse effects of civil defense on dis- 
armament-direct evidence is presented 
in the report that the effects have al- 
ready been disadvantageous where hope 
for disarmament is concerned. For the 
future, the report warns of possible 
regimentation developing from a large 
shelter program. 

The report also emphasizes that care- 
ful study is needed to determine whether 
control of civil defense or juxtaposition 
of other public programs can mitigate 
or eliminate the undesirable effects fore- 
seen to follow from a large program. 
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one is completely unbiased in his in- 

terpretation of reality and assignment 
of priorities; but as social scientists we 
also believe that understanding of the 
implications of a shelter system for a so- 
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6-8 channel, Rack Cabinet on casters 

FREQUENCY RESPONSE: DC to 110 cps. 
- 1%o at 40 mm. peak to peak. 
Down 3 db at 140 cps. 

BAND AMPLITUDE PRODUCT: 5600 (i.e. 40 
mm. x 140 cps.) 

SENSITIVITY RANGE: 10 Microvolts to 100 

v/cm 

CHART SPEEDS: 0.2 to 500 mm/sec, 

CHART CAPACITY: 1000 ft. roll 
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ciety's political processes can be greatly 
increased by carefully applying system- 
atically derived knowledge about men 
and their institutions. This we assidu- 
ously attempted to do during our delib- 
erations and in reviewing drafts of the 
report, by recognizing the limits of 
humans as "objective" evaluators, the 
limits on the present armamentarium 
of social science, and above all, the 
limits on foreseeing the future. 

To this end the report states: "Ap- 
plying the established knowledge of 
social scientists to the situation which 
might be created by the existence of 
a civil defense system cannot, of course, 
produce iron-clad predictions of what 
will happen. But it can point to the 
kinds of problems that are likely to 
develop-problems whose avoidance or 
solution will tax all the ingenuity of 
people and government, problems which 
therefore demand serious thought be- 
fore action is taken that could make 
them and their consequences impossi- 
ble to cope with." 

RAYMOND BAUER 
URIE BRONFENBRENNER 

MORTON DEUTSCH 
HERBERT HYMAN 
ERIC LINDEMANN 

DONALD MICHAEL 

DAVID RIESMAN 

ARTHUR WASKOW 

STEPHEN WITHEY 

In "News and comment" [Science 
135, 776 (9 Mar. 1962)1 Howard Mar- 
golis discusses the civil defense debate. 
In commenting on the papers published 
by a group of eight scientists, he does 
not realize that these papers purposely 
do not speak for or against shelters. 
Yet, he does understand that they prove 
the utter foolishness of the government 
program. 

In his presentation, Margolis does 
not bring out the following salient 
points. 

1) A pure fallout-shelter program 
will protect at best only a small portion 
of the American population in the event 
of a nuclear war. To deny this would 
be to assume that the adversary would, 
out of sheer kindness, not aim at the 
large population centers. 

2) If a substantial part of the popu- 
lation is to have any chance of survival, 
thermal effects in shelters cannot be 
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less cooling equipment is provided or 
cold air can be drawn in. Such inges- 
tion of cold air would bring with it 
the danger of drawing in air contami- 
nated by fallout particles. 

4) In order to reduce the unaccepta- 
ble rise in temperature in the shelters, 
it would be necessary to make the 
shelters much larger than the govern- 
ment proposes. 

5) Concerning the cost of shelters, 
much more than the mere construction 
costs have to be considered. When all 
costs are taken into account we find 
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that a program which may make it 
possible for 120 million Americans to 
survive would cost in the neighborhood 
of $300 billion. 

6) Such a program would require a 
construction effort five times the pres- 
ent total national effort and, therefore, 
would require that all civilian and mili- 
tary construction, including construc- 
tion of all armaments, be ended, unless 
the program should be stretched out 
over many years. 

7) Even if we were to go in for such 
a program, the survivors coming out 
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most rigorous requirements of those we serve. 

Our design and developmental staff is available for consultation to all interested 
companies and institutions. 
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"LAB-POWER"? 
Lab-Power begins with room layout... precision 
designed equipment.,. experienced engineering... 
and carefully supervised installation. 

Lab-Power means capability. It provides maximum 
convenience and flexibility per unit of floor and 
wall space. It helps to insure the safety of both people 
and equipment. From the budget viewpoint, Lab-Power 
means the best equipment and furniture per dollar. 

MOST IMPORTANT, LAB-POWER MEANS MAXIMUM 
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in Laboratory Equipment and Furniture that meets 
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of shelters would find their surround- 

ings nonviable. 
8) Since the building of shelters may 

increase international tensions, it is pos- 
sible that such a shelter program would 

endanger rather than save lives. 
If Margolis had tried to disprove any 

of the contentions in the papers one 
could argue with him, but unfortunately 
he did not discuss the contents of the 
papers. 

V. PASCHKIS 

Heat and Mass Flow Analyzer 
Laboratory, Columbia University, 
New York 

I am not sure what our correspond- 
ents mean by a "large" program. The 
term is defined only as it is related to 
a shelter-centered society, and this 
term is not defined at all, either in the 
letter or in the report. If they consider 
the currently proposed program "large," 
then I can hardly have misled anyone 
by not specifically saying the Peace 
Research Institute was talking about 
the proposed "large" program, since 
that was what my entire article was 
about. If they mean large as compared 
to the proposed program, then they are 
surely guilty- of seriously misleading 
their readers. The report clearly and 
unambiguously says it is talking about 
the "impact 'of the newly proposed 
shelter program." Equally clearly, the 
argument that the program might grow 
is stated in the report neither as em- 
phatically nor as prominently as the 
reply to my comment may suggest, and 
it is, in any case, given as a possible 
additional hazard of going into civil 
defense, not (as the reply may seem to 
suggest) as the basis for the analysis. 
In sum, then, if the writers of the 
PRI report were talking about the pro- 
posed program, their complaint is triv- 
ial; if, on the contrary, they were talk- 

ing about some undefined "large" pro- 
gram, then they have drastically misled 
their readers. 

Our correspondents quite properly 
point out that "no one is completely 
unbiased" but that this does not rule 
out useful analysis by social scientists. 
But there is a reasonable limit to the 

degree of bias that can be excused in 
this way. On the disarmament question, 
for example: In its description of a 

spectrum of possible policies to deal 
with t th threat of war, the report 
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enough, or any, "direct evidence" to 
justify giving readers the clear impres- 
sion that a choice must be made be- 
tween having a civil defense program 
and seeking disarmament? 

As for Paschkis's letter, in my com- 
ments I said that the papers were 
largely irrelevant to a discussion of the 
proposed program. The report is direct- 
ed, or misdirected, mainly toward dem- 
onstrating the "utter foolishness" of a 
deep-shelter program, which no one in 
a responsible position has advocated. 
This misdirection comes from the fact 
that the preface to the report assumes, 
without any argument more detailed 
than what is given in Paschkis's point 
1, that the only kind of nuclear at- 
tack worth considering is a massive 
attack on our cities. From this, the 
report assumes that any shelter pro- 
gram "must" include blast as well as 
fallout shelters. The point is not that 
these are necessarily unsound assump- 
tions but that once you have accepted 
them you do not have to read the re- 
port. If a shelter program, to be even 
worth considering, must include blast 
shelters, then the Administration pro- 
gram, which does not include blast 
shelters, is not worth considering. 

It is possible to dig out some argu- 
ments that could be used specifically 
against the Administration program, 
but the report, because of its underly- 
ing assumptions, is not organized to 
present a coherent case against the pro- 
gram. Consider, for example, the paper 
summarized in Paschkis's point 3: 
Shelters of the kind the government 
is recommending have 100-percent air 
intakes. Therefore the fairly detailed 
discussion in the report of overheating 
where there is whole or substantial re- 
liance on self-contained air systems is 
irrelevant. A discussion of how serious- 
ly, if at all seriously, the air intake 
would reduce a fallout shelter's. value 
would have been very relevant. But 
there is no discussion of this point be- 
yond mention of it as something to 
consider.--HOWARD MARGOLIS 

Space Messengers 

Although Leslie C. Edie, of Bellmore, 
N.Y. [see Science 136, 184 (13 Apr. 
1962)] and I are separated by less 
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Space Messengers 

Although Leslie C. Edie, of Bellmore, 
N.Y. [see Science 136, 184 (13 Apr. 
1962)] and I are separated by less 
than a mile in distance, we are many 
miles apart in speculating on the pos- 
sibility of "intercivilizational" communi- 
cation via coded messages on "meteor- 
ites, comets, and other space travelers." 
8 JUNE 1962 
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plicated chemical procedures ... frees lab time by cutting nine- 
tenths off the time previously required... reduces possibility of 
sample contamination. 

Just centrifuge the sample. Put it on the Serum Protein Meter. 
See the result, in protein grams per 100 milliliters, on the direct- 
reading scale. It's quick, it's accurate... and that's all there 
is to it! 
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BAUSCH & LOMB INCORPORATED 
64230 Bausch Street, Rochester 2, N.Y. 

I 1 Please send Serum Protein Meter 
Catalog D-2013. 

I D I'd like an obligation-free 
demonstration. 

Name .................................................................... 

Professional Address .. ................................... 

City ............................ Zone ....... State ........ 
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Wouldn't a civilization anxious to pro- 
claim its existence employ missiles 
more obviously recognizable as mes- 
sengers than an inconspicuous chunk 
of rock? Furthermore, wouldn't any 
launched "letter-carrier" forever re- 
main confined to its parent solar sys- 
tem unless it was sufficiently powered 
for space travel? 

ROBERT D. KROSS 
2506 Florence Court, 
Bellmore, New York 
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Heredity, Environment, and Culture 

The storm of comment in the "Let- 
ters" column [Science 135, 961 (16 Mar. 
1962)] on Howard Margolis's eminent- 
ly reasonable remarks on "Science and 
segregation" [ibid. 134, 1868 (1961)] 
makes one wonder if the anthropologists 
perhaps do not "protest too much." 
It seems appropriate to redirect atten- 
tion to Margolis's paragraph 2 in col- 
umn 2 of page 1869, which describes 
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CONNECTOR SIZES 
FOR VACUUM APPARATUS 

THREE NEW SIZES, the 50 mm, 75 mm, and 100 mm I.D. connec- 
tors, are the latest additions to an extensive list of Kontes "O" 
Ring Connectors in glass, stainless steel, and brass. 

VACUUM APPARATUS made with Kontes "O" Ring Connectors 
requires minimum displacement to assemble, avoids lubricants, 
and holds vacuums of 10-6 mm of Hg. 

LUBRICANT FREE connections are obtained because the hemi- 
spherical connector arms are separated, but sealed by a Buna-N 
or Viton? "0" Ring*-not by a grease. This avoids sticking and 
freezing problems associated with ground glass joints. 

METAL TO GLASS coupling is a simple matter now using a stand- 
ard glass connector and a standard brass or stainless steel 
connector. Compared to graded metal and glass seals, the rug- 
gedness and flexibility of such connections are particularly 
impressive. 
*Optional Viton "0" rings, which are recommended for service with steam, silicone greases, 
and oils, are also resistant to oxygen and ozone. The temperature limit using Buna-N is 
150?C.-with Viton 300?C. intermittently, 2000C. continuously. ?Viton is a registered 
trademark of E. I. duPont Co. 

For more complete information request Bulletin 1161-A. 
Size & K-67175 Glass Size & K-67175 Glass 
Approx. Per Single Approx. Per Single 
I.D., mm Pair Arm I.D., mm Pair Arm 

5 2.70 1.35 25 3.10 1.55 
7 2.80 1.40 30 4.20 2.10 
9 2.80 1.40 40 6.00 3.00 

12 2.90 1.45 50 7.50 3.75 
15 2.90 1.45 75 10.00 5.00 
20 3.10 1.55 1 Ot 14.00 7.00 

tShaped like Conical Pipe Flange. 
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a real problem. As a biologist I have 
been for many years distressed by the 
almost hysterical denial by many anthro- 
pologists of any possibility of a heredi- 
tary basis for any cultural traits or even 
for any difference in mentality or emo- 
tional makeup. If such a position had 
a factual basis, to provide an explana- 
tion of such facts would certainly be a 
real problem. 

What a great pity it is that the an- 
thropologists, the human geneticists, and 
perhaps the human ecologists cannot 
seem to get together and investigate 
the relations between human heredity, 
environment, and culture without the 
undefinable concept of inferiority en- 
tering into the matter at all. 

F. R. FOSBERG 
212 Holmes Run Road, 
Falls Church, Virginia 

Information-Gathering by the CIA 
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ported that he declined to disclose to a 
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direction being taken by certain foreign 
scientists in the field of neurophysiol- 
ogy, because (i) one should reasonably 
ask the questioner to share the same 
ethics and tell you specifically for what 
purpose he intends to use the informa- 
tion, a professor being required to re- 
main in a position to assess the conse- 
quences of his profession, and (ii) a 
consequence of a relationship with the 
CIA would be to limit the freedom of 
discussion between American and for- 
eign colleagues by increasing the danger 
that American scientists will be regard- 
ed as government agents. Wall says that 
if a colleague had asked him for this 
information he would have replied with- 
out hesitation. 

Wall could deal with the situation, 
although perhaps somewhat deviously, 
by disclosing the requested information 
without reporting the fact to his for- 
eign colleagues, some of whom he char- 
acterizes as certainly part-time intelli- 
gence agents. This would minimize the 
hazard of impairing the usually free 
exchange and argument of a scientific 
discussion, which he properly prizes. 
But this does not meet his first objec- 
tion. 
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HAVE YOU HEARD? 
NUCLIDE ANALYSIS ASSOCIATES now produces 

a complete line of standard mass spectrometers, mass 
spectrographs, isotope separators and related compo- 
nents as well as custom designed and fabricated instru- 
ment systems meeting the highest standards of accuracy 
and precision. 

Typical applications have included isotope ratio 
determination, chemical analysis of solids and gases, 
reactor studies, ion-molecule reactions, residual gas com- 
position determination, environmental chamber studies, 
geological age dating, and others. 

In addition, NUCLIDE'S new RADIONUCLIDE di- 
vision brings the Nuclide approach to the field of ra- 
diation detection instrumentation. 

NUCLIDE'S constantly growing custom analysis 
laboratory is equipped to perform precision isotope ra- 
tio analyses of solids and gases as well as chemical 
analyses. 

If you feel that mass spectroscopy might play a 
significant role in your research program, or if you 
would like information on any of NUCLIDE'S products 
and services, write: 

NUCLIDE ANALYSIS ASSOCIATES 
642 East College Avenue 

State College, Pa. 
814 AD 8-0541 

GLASS ABSORPTION 
CELLS made KLETT by I Ao 

--- 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 

915 
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This new book is a comprehensive 
reference on safety enclosures for 
handling a wide variety of hazard- 
ous substances. Profusely illus- 
trated, it contains detailed de- 
scriptions of regular and vacuum 
dry boxes, biological safety cab- 
inets, fume hoods, pressurized 
enclosures, controlled-atmosphere 
boxes, waste containers, laboratory 
furniture and sinks, process units 
and unitized dry box systems. 
You'll find an enclosure to meet 
almost any contamination or 
safety problem. Send for your 
copy now. 
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preclude disclosure to the government, 
require a specific statement of purpose 
on the part of every colleague and stu- 
dent and every reader of any periodical 
in which his work may be published. 
We thus come to a practical difficulty 
in the application of his principles. 
Can he really be sure that no colleague, 
student, or reader will disclose informa- 
tion to the United States Government? 
Is it not even possible that one of them 

may be an American agent in disguise? 
The only effective way to preserve se- 
curity would be to refrain from talking 
about his work to anyone or, on the 
assumption that the Central Intelligence 
Agency and other government agencies 
are as subtle as he believes, to re- 
frain from doing any scientific work at 
all. 

But this is not the end of the prob- 
lem. I was once consulted by a gentle- 
man who was oppressed by the con- 
sciousness that the Federal Bureau of 
Investigation was telepathically prying 
into his thoughts. This raises the ques- 
tion of whether, in addition to refrain- 
ing from talking about scientific work 
or engaging in it, we ought not avoid 
thinking about it. As a fellow who 
sometimes puts himself to sleep at night 
by working out simple topological prob- 
lems in his head, I would hesitate to 
adopt a policy which would condemn 
me to wakefulness during my nonwork- 
ing hours. 

SIDNEY G. KINGSLEY 
4600 Connecticut Avenue, 
Washington, D.C. 

The good will and good intentions of 
the government are not in question. 
What is in question is the price we are 
paying for the CIA's questioning of sci- 
entists. It is generally agreed that secret 
classification of projects and wiretapping 
should be limited, since they increase 
mistrust and suspicion and diminish 
freedom of communication. It is to be 
hoped that the good sense of the gov- 
ernment and the scientists will limit 
CIA information gathering, because we 
are paying a price for it, too. The gov- 
ernment has tremendous in-house capa- 
bilities for collecting information from 
the many very able government scien- 
tists. Only when this source is exhausted 
should university scientists be consulted, 
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Kingsley offers the secrecy of rela- 
tions with the CIA as a "devious" way 
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to avoid the issue. But secrecy provides 
little practical protection. The wide- 
spread questioning of scientists by the 
CIA is now so well known that it is no 
longer possible to hide its general ex- 
istence. The specific information hand- 
ed over may, indeed, remain secret, 
but the needs of society change, and 
we have all seen yesterday's secret files 
become today's subpoenaed public evi- 
dence. Kingsley's second answer to the 
issue suggests that the problem of per- 
sonal responsibility no longer exists. I 
am relieved to learn that, because oth- 
ers are willing to hand on information, 
it is therefore all right for me to do so. 
It is ironical that Kingsley should write 
his letter on Patriots' Day, since now, 
as in that celebrated time, a man must 
examine his conscience when asked to 
become an informer. 

PATRICK D. WALL 
Department of Biology, 
Massachusetts Institute of Technology, 
Cambridge 

Standards of Conduct 

A recent issue of Science [135 (16 
Mar. 1962)] came to my notice during 
the week that the United States, in 
collaboration with Great Britain, re- 
sumed the testing of atomic weapons 
in the atmosphere. The letters from 
Wittenberg and Kaplan [Science 135, 
997 (1962)] therefore seemed particu- 
larly relevant and worthy of further 
comment. 

Wittenberg appealed for scientists as 
a body to make ethical judgments re- 
garding whom they will accept into 
their company, and to make a clear 
distinction between the "scientist who 
cures cancer and the one who willfully 
induces it through nuclear fall-out." 
Kaplan, in order to give weight to such 
a judgment, refused to attend the Inter- 
national Cancer Congress in Moscow. 
I am in sympathy with much of the 
content of these two letters, which were 
inspired by the last Russian series of 
bomb tests, but I now find myself 
wondering whether Wittenberg and 
Kaplan will follow out the logic of the 
position they have adopted and apply 
their ethical strictures to the American 
and British scientists working on atomic 
weapons. I am sure they do not think 
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of the imagination to realize that the 
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A single head that incorporates the features of our 
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for for 
* Flash-induced chemical catalysis 
* High-speed photography of chemical 

and process reaction 
* Motion studies, shock-wave photos 
* Cloud chamber physics 
* Deep-sea photography 
* U.V. printing and time-marking 
* Satellite beacon systems 

EG&G's leadership in flash technology is 
solidly based on original contributions to 
the state of the art which have produced 
more than 40 patents for tubes, circuits and 
strobe systems. 

OPTICAL MASER 
_ I (LASER) 

LIGHT PUMPS 

$1190 ~~ ' |l 400 ws. system 

1280 ws. system 
531 532 $3345 
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Note: Power supplies, capacitor banks, 
flash heads, pulse transformers are all 
available as separate items. 
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motives prompting Russian scientists 
who work on Defense contracts are 
similar to those of their opposite num- 
bers in the West, and that Soviet and 
Western scientists would try to justify 
their actions in almost identical terms. 
An International Conference of Atomic 

Weapon Scientists would, I am sure, be 
a great success if freed from the re- 
straints of national security, and Kaplan 
would find himself far less at home in 
such a gathering than he would at the 
Moscow Cancer Congress. 

All this only goes to show that the 

problem of introducing ethical judg- 
ments into the practice of science is 

by no means simple. Nevertheless, the 
problem cannot be ignored unless we 
are content to have scientists cast per- 
manently in the role of back-room boys 
whose services will always be available 
to the highest bidder. Bronowski [Sci- 
ence and Human Values (Hutchinson, 
London, 1961)] has tried to show that 
certain human values follow inevitably 
from the practice of science. Even if we 

agree with him that this is so, the 
impressive list of values he deduces- 
namely, truth to fact, freedom of 
thought and speech, tolerance, dissent, 
justice, honor, human dignity and self- 
respect-can only give limited guidance 
in the field of action. Scientists on both 
sides of the iron curtain might assent 
to these values but interpret them in 
different ways and differ completely 
as to the form of society that best 

promotes their growth. Amongst our- 
selves in the West we may also be in 

profound disagreement as to the means 
by which these values are to be pre- 
served, and it is, I submit, on this 
crucial question of means that science 
can have little to offer in the way of 
ethical guidance. Science is helpless 
because its most powerful tool, the 
series of experiments under controlled 
conditions, is no longer usable. If, for 

example, the present experiment of mu- 
tual deterrence by ever more efficient 

weapon systems fails to keep the peace, 
then we shall not subsequently be in a 

position to try out an alternative policy, 
such as, for instance, unilateral dis- 
armament. 

To acknowledge thus the limitations 
of science does not, however, absolve 
the individual scientist from the neces- 
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experiments that subject patients to un- 
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