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NBCo UNISPRAY KIT 
Consists of Aerosol spray unit;3 grams tert-butyl hypochlorite; 
KI and soluble starch mixture sufficient for 1000 cc solution. 
Latter two reagents attachable to Aerosol spray unit. PRICES: 

i kit . .. . . . - - each- $4.85 
3 to 6 kits . . . . . . . . . . . . . . . . . each 4.40 
6 kits . . . . . . . . . . . . . . . . . . . each 3.00 
12 or more kits . . . . . . . . . . . . . . . each 2.50 

TERT-BUTYL HYPOCHLORITE 
1000 gram bottle . . . . . . . . . . . . . . gram .39 

100 gram bottle . . . . . . . . . . . . . . gram .50 
25 gram bottle ......... . gram .55 
10 gram bottle . . . . . . . . . . . . . . gram .60 
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NOW.. 

New Ultra-Sensitive Vanguard 
AUTOSCANNER Detects and Presents 
Radioactivity In Direct Digital Form 

Now both qualitative and quantitative assays of chromato- 
grams can be performed automatically on the intact strip 
with greater accuracy and efficiency than ever thought 
possible. The exclusive, -ultra-sensitive Vanguard Model 
880ADS Low Background AUTOSCANNER with Automatic 
Data System scans, detects and presents radioactivity in 
direct digital form, eliminating the need for mechanical 
integration, planimetry and triangulation. Designed for 
scanning of tritium, carbon-14, sulphur-35 and other low- 
energy, beta-emitting radioisotopes, the AUTOSCANNER 
features windowless, 4 pi detection with a. total background 
of less than 10 cpm. Two mode Logic Function Control 
permits programming to present various parameters of 
entire scan while eliminating unwanted data. Digital in- 
formation, therefore, may be utilized through all phases of 
the quantitating procedure. 

Investigate today! See how the designed-in versatility of 
the Model 880ADS can meet your scanning applications 
with clear, precise data presentations in a minimum of 
time with little or no operator supervision. 

LET .......Outlines . distinctiv 
obtained in the Peak Print mode (left) features and operational cha~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... 
and the Interval rint mode (right)isacter.s.ics.o the ...... Vanguard 

I . .7uilzedthouh:ll haesofth VA.7 Mde 88AD Lw ac 
quantitating procedure. ground AUTOSCANNER.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ...... 

VANGUARD INSTRUMENT COMPANY~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... Oesigners and Manufacturers of Precision Instrumentation for Research~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ...... ... P.O. Box 244, La~~~~~~~~~~~~~~~~~~~~~~~range, Illinois, F ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~.............eetwood 4.-5656. ......... .... Regional Offices: New York, N.Y., 520 Fifth Avenue, TN 7-1998~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .... ......... 
San Francisco. Calif., 115 New Montgomery Street, E~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~brook 2-0511 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : 
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ASSIGNMENT:~~~~~~~~~~~~~~~~~~~~~~~~~..... 

Start with the free world's~most powerful ICBM-Titan... 

Then.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... ... 

Inc rease the payload without reducing the range.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. .. ........ 
Give it a reaction time of less than one minute.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... 
Give it indefinite hold and salvo-firing capability.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 
Simplify it and reduce the cost significantly.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... 
Engineer it to boost Gemini and other space vehicles.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.............. .. . . 
Build in growth potential.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ............ 
Make it operational with the Air Force in 1963.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. . .. .......... 

SO LU TIO N : TITAN II~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .... ...... ... 
At Martin, systems management means the best possible product~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... . 

in the shortest possible time at the lowest possible cost.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .... 
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Don't turn your back on Flame Photometry 
UNTIL YOU TRY UNICAM 

If you think that Flame analysis is too limiting for 
your work, reserve judgment until you see the new 
Unicam SP-900 Flame Spectrophotometer. 
The Unicam is not an "attachment" or compromise 
instrument, but a complete Spectrophotometer, de- 
signed specifically for emission work. Now you can 
consider flame analysis for elements other than the 
Alkali Earth Metals. Manganese, Copper, Boron, 
Magnesium, Silver and many others are being done 
routinely on the SP-900. 
Unicam's unique burner and atomizer design, coupled 
with superior electronics, gives stability and repro- 
ducibility never before seen with a flame instrument. 
Permits use of new addition and buffer techniques for 
the elimination of mutual interferences. 

The high light gathering power of the monochromator 
and the excellent resolution of the optical system, en- 
ables the SP-900 to reduce spectral interference to a 
minimum. 
The SP-900 has other noteworthy features. Standard 
readout is with a spot galvanometer and the addition of 
any 10 mv external recorder makes the SP-900 a full 
recording flame spectrophotometer. 
So don't sacrifice the inherent speed and accuracy that 
is possible with flame photometry until you try the 
Unicam SP-900. 
Write today for the Unicam SP-900 Bulletin and to 
arrange a demonstration of this startling new instru- 
ment. 

INSTRUMENTS, LIMITED, CAMBRIDGE, ENGLAND 

WILKINS-ANDERSON COMPANY 
4525 W. DIVISION STREET * CHICAGO 51, ILLINOIS 

J. C. O'Connell Co. 
P.O. Box 362, New Canaan, Conn. 

Western Scientific Associates 
Box 1 13, San Ramon, California 

Instruments, accessories and service available through our distributors. 

952 SCIENCE, VOL. 139 
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CARL ZEISS INTERFERENCE MICROSCOPE shows surface flaws by deviations in 
interference bands at left. (Right) Circular interference bands produced by a sphere. 

Measure surface roughness 

from 1.2 to 80 millionths of an inch 
Determine roughness of a super finished surface with the Carl 
Zeiss Interference Microscope. Check for imperfections in 
curved and flat surfaces. Set up production standards. See 
whether finishes fall within pre-set roughness tolerances. Meas- 
ure thickness of transparent films, coatings 
and anodized surfaces. Test, for instance, 
the inside of a ball race either directly or by 
means of a replica method. A photographic j 
attachment is available to keep records of 
the examined material. These are some of I 
the things you can do with this instrument. 

The objectives of the Interference Micro- i 

scope are mounted on a revolving nose- 
piece and can quickly be changed to pro- 
vide total magnifications of 80x, 200x, and 

480x. The surface structure can be viewed as a regular reflected 

microscope image or as an interference image. Both white light 

and monochromatic (green) thallium light sources are available. 

The stage on which the test piece is placed is tiltable for proper 

-alignment of surface to be tested. During 
............ .. .... .operation the number of interference bands 

i used for the measurement can be varied. 
The Interference Microscope is a com* 

pact instrument: only 6 x 6 x 91/2 in. Oper- 

ators are easily trained in its use. Each in- 

strument is equipped with 35mm film carrier. 

For a description of the instrument, send 

- for our literature. Upon request, we will 

be glad to arrange for a demonstration. 

Complete service facilities available. 

THE SYMBOL OF WORLD FAMOUS OPTICS 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y. 
IN CANADA: CARL ZEISS CANADA LTD., 600 OVERLEA BLVD., TORONTO 17, ONTARIO 
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Chemical Instrumentatlon by... 

Carbon-Hydrogen 

ana ysis gains new 

speed and accuracy 
Accurate carbon-hydrogen analysis 
can be performed in 8 minutes- 
automatically-with the Coleman 
Model 33 Carbon-Hydrogen Analy- 
zer. By automating all but weighing 
procedures, Coleman has reduced the 
human-error factor in the classical 
Pregl method of carbon-hydrogen 
analysis. 

This advance has made it possible 
to achieve results corresponding to 
theory within ?0.2% carbon and 
?0.2% hydrogen. 

The Coleman Carbon-Hydrogen An- 
alyzer accepts -a wide variety of 
materials-hydrocarbons, oxygen- 
and nitrogen-containing compounds 
... even difficult materials contain- 
ing sulphur and halogens. 

Sample requirements-The Model 33 
accepts homogeneous samples within 
the ranges of 10-98% carbon and 
0.5-15 % hydrogen. 

Adjustment of the combustion cycle 
and the use of special reagents give 
the chemist an analytical flexibility 
to accommodate the pecularities of a 
wide variety of samples. 

Further information can be obtained 
from Coleman Instruments, Inc. (Bul- 
letinSB-273) oryour scientific appara- 
tus dealer, who- will be pleased to 
demonstrate the Coleman Carbon- 
Hydrogen Analyzer for you. 

Lowest cost- 
per-analysis with the 

Coleman Universal 
Spectrophotometer 

In laboratories where cost and 
high-volume analytical output are 
important, the Coleman Univer- 
sal Spectrophotometer is still un- 
equalled. 
The instrument draws its speed from 
two design features: 
. . . straightforward circuitry pro- 
vides direct-deflection readings in 
terms of sample concentration. 
. . . a two-position sample carrier 
permits almost instantaneous com- 
parison of unknown samples with 
the reference standard. 
Added to its high-volume output are 
these features: 
VERSATILITY-from high-speed rou- 
tine spectrophotometry, the Uni- 
versal readily adapts to the most 
painstaking measurements of fluo- 
rescence and light scattering... 
from macro to micro volumes. A 
calibrated slidewire potentiometer 
permits ultra-precise null readings. 
EXTENDED RANGE-Universal uses a 
diffraction grating to produce a 
straight and linear spectrum from 
325 to 825 mu. Its constant band 
pass throughout the spectral range 
eliminates the need for mechani- 
cal slit adjustments. 
ACCURACY-results are reproduc- 
ible to ?0.2% full scale; scale is 
linear to 0.5 %. Wavelength calibra- 
tion easily kept within 0.5 %. 
In planning your laboratory instru- 
mentation, consider cost-per- 
analysis ... ask your dealer to dem- 
onstrate the Coleman Universal. 
Bulletin SB-241A on request. 

Coleman Flame 

Photometer speeds 

routine analysis 

of alkali metals 

New speed and convenience in analy- 
sis of alkali metals using the simple, 
dependable Coleman Flame Photo- 
meter! Sodium, potassium, calcium, 
lithium, magnesium ... up to 1000 
analyses per day-completed by a 
single operator. 

'These rates are achieved with no loss 
of analytical accuracy-the Coleman 
Flame Photometer maintains routine 
accuracy. within 1% constituent con- 
centration for most analytical pro- 
cedures. 
Already dominating the field of clini- 
cal flame analysis, the instrument is 
daily proving. its versatility in analy- 
sis of industrial materials-pharma- 
ceuticals, fertilizer, soils, foods and 
many others. 
ThbeColemanFlamePhotometerneedS 
no acetylene tanks, water connec- 
tions, compressors, drains or special 
venting. It is as safe as an ordinary 
bunsen burner. 
Write for bulletin' SB-242 or ask your 
apparatus dealer for a demonstration. 

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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Coleman pH Instrumentation 
Three pH meters and complete selection of ., 
electrodes meet full range of laboratory pH 
measurement requirements . .. ......... 

Low-cost Metrion pH Meter is a line-operated instrument 77 
featuring a basic simplicity of design and operation which make 
it ideal for general-purpose laboratory use. With measurement _ ... . . .. . . .. 
accuracy to 0.05 pH, the Metrion provides a level of per- ........... 
formance far out of proportion to its moderate cost. 
Features: 

Stabilized against line voltage fluctuations over 95-125 
volt range. 

* Easy-to-read duplex scales cover 0414 pH range. 
* Calibration control provides compensation for temperature 

effect. 
* Simplified operation-"push-to-read" pH control. 

Cost-only $139.00. 

Increased versatility, Metrion Il pH Meter offers the 
same simplicity of design and operation as the basic Metrion. 
It also features two additional circuits for increasing versatility 
of the, instrument: 

..a true temperature-compensating circuit with a control 
knob conveniently located on instruments front panel. 

.an output jack for use with an automatic titrator such as 
the Coleman Titrion. 

Addition of these two circuits makes the Metrion UI valuable 
for an increased variety of specialized laboratory applications 
with only a small price increase. 
Cost-$160 .00. 

Fully-versatile Companlo pH Meter is a zero-restoring 
instrument ideal for a broad range of laboratory applications. : 
It provides pH measurement over the 0-14 pH range with a 
routine accuracy of 0.05 pH and reproducibility within 0.02 
pH. The, instrument also may be used for millivolt measure- 
ments, over a 1400 my span. 
Features: 

* Zero-restoring circuit for drift-free operation. 
* May be used with recorder, automatic titrator, and auto- 

matic temperature compensator accessory. 
* Simplified control system for easy operation. 
* Manual Temperature Compensator control permits ac- 

curate measurement over 0-100' C. range. 
Cost -$300.00 

Complete selection of electrodes-Coleman electrodes 
cover virtually every practical application of laboratory pH 
measurement. They are usable with any Coleman pH meter 
or other instrument of modem manufacture. A. . . . 17 ... 

*Glass electrodes, shielded against stray electrical fields, . . . 9.. 
permit precise measurement over widely-varying conditions J1 
of temperature, viscosity, alkalinity. g 

* Reference electrodes are available in standard calomel or >:f;EE: 1 .| 
non-mercurous types. fzi ;::::Ed::t : 

* Metallic electrodes for electometric titrations. A.t000 -0~ |-ts 
Coean lcrdes arpicd abou one-third less than the 2 

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 

15 MARCH i963 955 



reading- expanded scale instrument setting NEW standards of~~~~" 

with he nw Raiometr Ulra-Mcro Bood lectode E021 25Vu 
eitherclinicl or rsearch problems0 
*~~~~~~~~~~# Bohnra 01 H n xaddsce 6.8.. H rvdd 

AH 27iseca readicgxalyndew sappoahtop instrumentasetiong NWsandardesindt of Cpnae 
fcunactio onliablt mo dularbaisit-hMa hoto2 ccsois7ocvr lo a 
Tensonmeasurhtemnent (aioeitherb dlr-ircto elolectrodes rbh Astrup Method) 
orcmpletre Acid-Baent deteriscnatiohens. e If you reur lomplet preliblity 

an flexrduibility of rsnt bord ftrane, 0 a pplctoyuHa'.fodocnie 

any2 i ohradclynwapoc op instrumentaWrite fndcompleegdetail 

956tio SCIENCE, VOL.wtha 139f cesorest cve lod a 



~OV~j awo MODIELS "J 
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This latest Ol{411$~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~overhead tn~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...la...... beafri balan~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ has a cap~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~tty of ~~~~~....... ...... 2Gl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~grern;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ............ 
Such~~~~~~~~~~~~~~~~~~~~~~~ ether familiar OfIAUS fee.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ................. 

form, all add up fast sensitive ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... Mnoiie! 

3601 (avoirdupmsW .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.1Ga ..... 

~~~.. 1050 COMMERCE AVENUE UNION, NEW JERSEY~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ....... 
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~Researchers in every branch of the 
life sciences in more than thirty different countries rely on the Centrifuges and Labora- 
tory Instruments with the SERVALL trademark.. 

Centrifuges offering a full range of forces up to 37,000 x G, and a wide selection of 
angle, horizontal and special purpose rotors, provide the researcher with the utmost in 
versatility Models include refrigerated, non-refrigerated automatic, manual, remote con- 
trol, and continuous flow. 

SERVALL's unequalled quality of design 
and reliability is available also in the 
prize-winning Ribi Refrigerated Cell Fraction- 
ator, "Porter-Blum" Microtomes, and the 
Omni-Mixer Micro-Macro Homogenizer. 

958 

AJun Sorra l InC. 
NORWALK * CONNECTICUT 

For descriptive literature on the above 
please ask us for Bulletin SC-3GCW 
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exclusive! "~SGA" glassware which incorporates "HVS" joints. Our high vacuum seal joints solved the exclusive! ~~problem of leakage formerly experienced with conventional joints. 
.. . .. .. .. . . .. . ... . . .. ... . . . . .. . .. . ... . .. .. . .. . . .. . ... .. .... .. ... .. .. .. ... . . . . . ... . .. . . . .. .. .. .. ... .. .. .. . . . . .. .. 

n addition to being vacuum tight, "HVS" 
Joints do not require any lubrication. Furthermore, 
since the unique design features an O-ring seal 
above the ground joint, you never have to worry 
about contamination. (The ground joint 
surface protects the O-ring from solvents and 
vapor; the tight seal prevents the atmosphere from 
attacking the system!) 

"HVS" Joints may be incorporated into any 
apparatus fabricated from hard borosilicate glass. 
They're easily assembled and disassembled. 
Buna-N O-rings are standard, but silicone and 
Vitont are available. 

All Inter-Joint? glassware in "SGA" Combined 
Catalog 63 can be supplied with "HVS" Joints at 
no extra charge. Ask us for details. 

*Patent Applied For tDuPont Trademark 

JJ- 1280X "HVS" SPHERICAL JOINTS. Ball member supplied with "Buna-N" 
O-Ring. Please specify catalog number and size: 

f No ........ 12/1 12/2 12/3 12/5 18/7 18/9 
Ball,each ........ $2.09 $2.09 $1.76 $1.76 $1.82 $1.82 
Socket, each ....... 2.48 2.48 1.98 1.98 2.04 2.04 
Complete ........ 4.57 4.57 3.74 3.74 3.86 3.86 

f No ....... 28/12 28/15 35/20 35/25 50/30 65/40 
Ball, each ........ $2.09 $2.09 $2.48 $2.48 $3.85 $6.33 
Socket, each ........ 2.31 2.31 2.70 2.70 4.24 6.44 
Complete ........ -4.40 4.40 5.18 5.18 8.09 12.77 

JJ-3755X "HVS" T JOINTS. Inner member supplied with "Buna-N" 
O-Ring. Please specify catalog number and size: 

TNo ........ 10/18 12/18 14/20 19/22 24/25 29/26 
Inner,each ....... $1.50 $1.50 $1.40 $1.50 $1.60 $1.80 
Outer, each ....... 1.70 1.70 1.65 1.75 1.85 2.00 
Complete ....... 3.20 3.20 3-.05 3.25 3.45 3.80 

T No ....... 34/28 40/35 45/35 55/35 71/40 
Inner, each ....... $2.25 $2.75 $3.45 $4.50 $6.15 
Outer, each ....... 2.50 3.30 3.85 5.10 7.00 
Complete ............ 4.75 6.05 7.30 9.60 13.15 

.A ..... ... 

0@ - * AL S 
Branches: Boston 16, Mass. * Elk Grove Village, Ill. * Fullerton, Calif. * Philadelphia 2, Pa. 

Silver Spring, Md. * Syracuse 2, N.Y. 
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One-third of all 
U.S. missiles launched 

at Cape Canaveral 
have been built by Martin. 

960 SCIENCE, VOL. 139 



Here are some of the capabilities which have made these achievements possible. 

.. 

. .. 

. . 

e 
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~~~~..... ........::: .:. 

Strategic Weapons. Titan I-hard- 
based ICBM, operational in under- 
ground silos on schedule. Titan II- 
most powerful ICBM: storable propel- 
lants, near instantaneous reaction, 
silo launched. Highly successful test 
program. Nearing operational status. 

-11 1 

Air Defense and Communica. 
tions. Missile Master and Birdie,elec- 
tronic air defense systems operation- 
al in 29 major metropolitan areas. 
RACEP communications system, pro- 
viding direct-dialing telephone type 
service. Missile command and con- 
trol systems, ASW systems. 

Hardbase Activation. Responsible 
for hardbasing Titans I and II-One 
of history's most difficult construc- 
tion feats. Completed on schedule for 
Titan I. Progressing on schedule for 
Titan II. 

Space Boosters. Titan II Gemini 
Launch Vehicle. Titan III-Standar~d 
Space Launch System-over2 500 000 
pounds of thrust- envisioned as the 
space workhorse forthe next decade. 

Maera Deeomn. Exoti 

:. ............... . . . 
__ 

................................ ..............1 
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maerials, with shighelpastfics, high 

Solid Propellant Weaponry. Per- 
shing-fast accelerating system; built 
to fire almost instantly under rugged 
field conditions. Finest test record of 
any missile. Bullpup-the nation's 
onlysupersonicair-to-surface missile. 
La Crosse-with pinpoint accuracy. 

....... 

.. : . 

Nuclear Power Systems. SNAP 
generators for land,sea, and space sys- 
tems-world's first in space, first un- 
dersea, first lighthouse, first weather 
station. Portable reactors at Sun. 
dance, Wyoming, and South Pole. 

_, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~......... 

AppliedResearch. Advancedwork 
inhypersonic aerodynamics.Cryogen- 
ics, lasers, masers, celestial mechan- 
ics, guidance, quick reaction controls, 
stability, structures, millimeterwave 
theory, thin films, infrared detectors, 
computer technology, thermoelectri- 
city, mission simulation, solid state. 

During the past five years 95% of all government work contracted 
by Martin was delivered within cost and schedule requirements. 

JMT4 MT _ 
A AIfJ DI V/S/ON , 

M4AI A W W 
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A modern 
research instrument with 

built-in Koehier illumination 
for critical microscopic 

investigate on 
In less than one year since its introduction, the Nikon 
Series S has become one of the most talked about micro- 
scopes in the field. It has attracted wide and favorable 
attention for its mechanical ruggedness, its smoothly 
responsive controls, its seemingly unlimited versatility, 
and its almost incredible quality of optics. 
The new Series S-Ke offers even more of special interest 
to the critical microscopist. Except for the base, the 
S-Ke employs the same construction as the Series S and 
accepts the same interchangeable eyepiece tubes and 
stages. The base is larger, and contains the light source 
and optics of the Koehler illuminator. 
Koehler illumination is undoubtedly the most efficient 
known to optical microscopy, and is virtually prerequi- 
site in photomicrography. Its principle advantage is 
that it makes the light source and microscope a com- 
patible optical system. All available light is concen- 
trated in the area under investigation. There is no 

glare or halo. Details, usually obscured by these condi- 
tions emerge with new clarity and definition. 

To attempt Koehler illumination with conventional 
mirror and external lamps is a difficult, time-consuming 
procedure. With the model S-Ke it is utterly simple 
and virtually automatic. A sliding, centerable optical 
system permits the user to enjoy its benefits over the 
entire- magnification range of the microscope. 
The S-Ke is supplied with a step-down- transformer 
which provides the correct lamp voltage. This trans- 
former has a built-in voltmeter and a variable intensity 
control with adjustable high- and low-position 'stops' 
so that any selected degree of brightness can be repeated. 
Optional accessories: Interference-Phase, Phase-Con- 
trast, and Polarizing attachments, Projection Head, 
Macro-Photo and Photomicrographic equipment. 
For complete details, write to Dept. S-3. 

Nion Seie \-e 

HIO NOPRTDIstuetDvso I FfhAeuNwYr 3 .Y usdayofErnec ht-ptclldite,,I 
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"..a constant delivery rate of 0.843 tI per minute" 
The University of North Carolina recently developed a unique application for a Hamilton Gas 
Tight Syringe which permits the use of the frontal technique in gas-liquid chromatography. The 
syringe is used in conjunction with a synchronous motor and linear screw, to introduce a liquid 
sample at a constant rate into a moving gas stream. The 2 rpm motor turns a precision lead 
screw (52 threads/inch) which drives the plunger of the 50 /I syringe resulting in a constant 
delivery rate of 0.843 [td per minute. This corresponds to approximately one drop per hour! In 
science and industry, as well as education, research people have discovered that they can 
depend on Hamilton for precision measuring equipment. Hamilton manufactures a complete line 
of precision syringes from a capacity of 0.5 41l to 50 di and other related chromatograph 
equipment. 



|~~~~~~~~~~~~~~~. . . _.... .. .. . 

~~~~~~~~~~~~~~~~~~~~~~~~~. .... ...! . ... ..... ... 

1 - I l _ I 1 1 ~~~~~~~~~......... 

I _I l_ I 1 ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. . . . . .. ..... 

his~~~~~~~~~~~~~~~~~~~~~~~~~~~. ..O ..* ..ly e .anything ......... 

.......... 

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

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

Dept. C-3, 3625 Hauck Road, Cincinnati 8, Ohio. 

Cincinnati Division 
SIENCV. 
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IREPORT NO. 3 FROM LINDE COMPANYj DIVISION OF UNION CARBIDE CORPORATION 

New preservation techniques 

using liquid nitrogen 
Notes on...preserving human erythrocytes and leucocytes... 
plans for establishing tumor and tissue banks for cancer 

research... new cryobiology equipment. 
Some interesting new developments have 

I been reported on the use of liquid nitrogen 
| to preserve biological materials. In the stor- 

age of human erythrocytes, it was found 
that "the original hemagglutinizing activity 
of the cell was retained 100% after storage 
frozen in liquid nitrogen for two years". . . 
Blood samples frozen and stored in liquid 

I nitrogen yielded excellent recoveries with 
I \..../ little evidence of hemolysis."'l 
| Another research team concluded from 

their data that . . ."major red cell antigens 
| retain full reactivity when stored in a liquid 

nitrogen refrigerator for six months." They 
found that a panel of cells preserved in liq- 
uid nitrogen was as satisfactory as fresh 

I cells in defining irregular antibodies en- 
| countered in patient sera. Compared to 
| other techniques, erythrocytes frozen and 

stored in liquid nitrogen had the important 
advantage of being immediately available 
for use upon thawing.(2' 

I RESEARCH AT LINDE 
Linde Company is actively investigating 

I several key areas of cryobiology. Coopera- 
| tive research is being conducted with Ros- 

well Park Memorial Institute on preserving 
human chronic lymphocytic leukemic leu- 

I cocytes in liquid nitrogen. Results of these 
studies indicate that the use of liquid nitro- 
gen preserved leucocytes for routine clini- 

I cal testing is feasible.(3) 
I LINDE is also assisting Roswell Park 
| Memorial Institute in setting up a tumor 

bank which will enable scientists to use 
original specimens at any time in the fu- 
ture. Such tumor and tissue banks will per- 
mit researchers to work on the original 
specimen now, or ten or more years hence. 

In chromatographic or electrophoretic 
I separation techniques, LINDE scientists 
| O have used liquid nitrogen to maintain sta- 

'-' bility of biologic materials sensitive to oxy- 
gen. In purifying the enzyme, nitrate reduc- 
tase, they found that freezing the material 

15 MARCH 1963 

soon after collection, followed by storing 
in a gaseous nitrogen atmosphere at tem- 
peratures below -1000C., protected its en- 
zymic activity."4) 

NEW EQUIPMENT FROM LINDE 
LINDE has developed the most complete as- 
sortment of quality cryogenic equipment. 
Among these are liquid nitrogen refrigera- 
tors, controlled rate freezers, special canis- 
ter conversion kits for 25- and 10-liter lique- 
fied gas containers, low-loss plastic-handled 
canisters, and an automatic liquid nitrogen 
level safeguard. Two recent additions in its 
line of cryogenic equipment are the LR- 10-5 
and LR-250 Liquid Nitrogen Refrigerators. 

The LR-10-5 is a fully portable liquid 
nitrogen refrigerator designed for the ship- 
ment and storage of small quantities of bio- 
logical materials safely and economically. 
When fully charged with 10 liters of liquid 
nitrogen, it weighs only 31 lb. The refrig- 
erator holds 120 ampules of product in 5 
easily accessible canisters at a constant 
temperature of -1960C. LINDE's patented 
Super Insulation keeps the liquid nitrogen 
consumption extremely low -0.55 liters 
per day (max.) with canisters inserted, pro- 

(1) Gibbs, M. B., McCord, E. B., Collins, W. S. II, 
Schrider, C. T. Jr., and Akeroyd, J. H., TRANSFU- 
SION, 2:100 (1962). (2) Bronson, W. R., and 
McGinnis, M. H., BLOOD, 20:478 (1962). (3) 
Cohen, E., and Rowe, A. W., BLOOD, (in press) 
(4) Schreiner, H. R., J. Chromatog., 7:573 (1962). 

l . . . . . .. 

LR-10-5: A fully portable liquid nitrogen refrigerator. 

ducing a minimum holding time of 17 days 
without refill. 

The LR-250 holds 14,400 ampules and 
has a 250 liter liquid nitrogen capacity. It 
features a 28.5-in. diameter entrance which 
affords complete accessibility. Removable 
baffles divide a stationary storage tray into 
900 quadrants. A safety grid designed to 
hold 2?2-in. x 2/-in. boxes can be utilized 
for indexed storage of biological materials. 

In addition, LINDE provides fast nation- 
wide delivery of liquid nitrogen and top- 
flight technical service. 

For further information on recent ad- 
vances in cryobiology, fill out and return 
the coupon below. 

- - mm m - m - - - - - - - - - - - - - mm mm -- 

I CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD | 
I 'Dept. SC-33, Linde Company I 

Divisoin of Union Carbide Corporation 
270 Park Avenue, New York 17, N.Y. I I Please send the following: 
Q Reprint: "Simple Methods of Storage of Human I Erythrocytes in Liquid Nitrogen" 

by Mary B. Gibbs et al.() LINDE 
|DReprint: ""Chromatography of Unstable Materials of Biological Origin" by H. R. Schreiner(4) NY I I a Report: "The Preservation of Biological Materials CUmPrAN 

" with Liquid Nitrogen," F-1270 " C a r 
Cryobiology Report No. 2 "Linde" and "Union Carbide" are registered 

D LINDE Liquid Nitrogen Refrigerators, F-1262 trade marks of Union Carbide Corporation. 
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NEW FROM CANALCO 

UV-VISIBLE ANALYSIS 

of MICRO-SAMPLES 
absorption emission /interference 

:! * . .* . :X . . * .* . . . .*...*. 

sitometr t microspecimens farbeynUltra-Microlspectrophotoieter q 

;'7 |0t|: | ~~~~and 

Bio l Fanning Microdensitoeter 

.. * c.ya s s ... .. 

*Ucingmicalscopormeotricass to 5 50e uspvolmes a toisse paticesa 

daural beye pcnigmntsecrdn intumn inknd th analyofsista aayi add 
* isueoextracts in icaramdroplets Fa eod haailmte Dfpensitometryaalbeeupet 

On basir pluionspaticlestihaprpit iluiaos eletron, mst rgrsaphessreadltn- 
*ticroerectopore sistestroipes fo l ppiain adifrctiesonh patherns adthisbe 

Bindusrical . Foremicr 

* diamondcrystalstde * aelopo to intce rpeato 
* powdera orltielor esmetcy Wrtsse*pinte forticmletedtis 

* glass composition~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o 

* conticamin t partic s Coa vl th vl me n * t imte putriale Cati 

d aural eyea scnigrcri ngnt intumn extnk th angelyfspetaisayiaddn 

drsug rextactsions pcga rpes imDnioe 

* igoment particles / 4 Cec935tarbAonvioue, Dpit.a eup 

On baicr insetrumoent, withri prp rit ilu iaos opifrcsstages paccsoisatterns 

ibe rseandou fil tms , rvdsfr B plcti n oethsda Marylae Nd n h vsbe 

9 I66 uCEiCal E, VL 1ic3 

natualmond crstaiefluoecec intsse * paeint partic erpeato 
* clinica colorimetric asaso /0 oue e- trisse particm letedtal: 

* cnatuaminant parigmens v in C analydstialCrorto 
* tisue exreactios ipiarmdoltFlmDntmey 

* fiberadorps andtflmse nthesda, UNaryland 
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LABORATORY ANIMAL CARE 
All phases of the care, use and production of animals for biochemical research are ex- 

plored in this journal's articles. A biomonthy, LABORATORY ANIMAL CARE is the official 
organ of The Animal Care Panel, Inc., a non-profit educational association of institutions 
and individuals concerned with laboratory animals. 

Topics covered range from the design of animal quarter facilities and equipment to 
anesthesia and restraint, transportation problems, postoperative care, and the introduction of 
new species. 

Wherever laboratory animals are kept-in medical schools, pharmaceutical laboratories, 
schools of veterinary medicine, government laboratories, hospitals, etc.-there are scientists 
and technicians who can profit from LABORATORY ANIMAL CARE. 
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S/P Microtiter System takes less reagent, less space to do 

8 serial dilutions simultaneously 
Compare the Microtiter System* to traditional test 
tube technics and you'll see that you use not only 
less reagent and space, but less sample and glass- 
ware, too! You need as little as 0.025 ml of sample 
and reagent, and far less time-eight complete 
12-step serial dilutions take just 60 seconds. Repro- 
ductibility and reliability are comparable to macro 
technics. 

The Microtitering Plate takes the place of 96 
test tubes. Sample and diluent are introduced with 
pre-calibrated Pipette Droppers. Serial dilutions 

are performed with pre-calibrated Stainless Loops. 
Although there is much more to be said about this 
complete system, we think that a brief demonstra- 
tion by your S/P Representative will be more con- 
clusive. Ask him today, or, for a detailed pamphlet, 
write to our General Offices. On second thought, 
why not order an Introductory Set today. 

No. B1190-S/P Microtiter System, consists of Storage Case, 16 Plates, 
6 Pipettes, 36 Loops, Loop and Pipette stand and Loop rack... .$330.00 
No. B1195-Introductory Set, consists of 2 Plates, 2 Pipettes and 4 
Loops. . . $. ..49.50 

Manufactured by Cooke Engineering Co. 

t~~~0 t1 scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 
Regional Offices: Atlanta * Boston * Charlotte * Chicago * Columbus * Dallas * Detroit * Kansas City 

Los Angeles * Miami * Minneapolis * New York * San Francisco * Seattle * Washington 
Export Department-Flushing 58, L. L.. New York. In Canada: Canadian Laboratory Supplies Limited. 

In Mexico: Hoffmann-Pinther & Bosworth. S. A. 
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LOW COST 
GRAM-OUNCE SCALE 

Calibrated in ounces front 0 to 16 
. ... .. -and in gra.ts from 5 to 4-55 Isis 

iltextpensive g-rain-ounce salae is 
otir... sirrisitigly accu11rate, particularly 

Valuable in tab) int(l rodte(t ion line 
: ------- ise. Mad1e' of tilis-ttI stainless 

_i se a ael lotinnis. ;dWei gitiig lioan 
3 X 2'4 ],--Sl1Id' 504'|N httjt }iigh . 

Stock No. 90,053-W ------.--. _ 665 Postpaid 

WHIRLING WONDERS 

Wonderful World of 
7 7- 

Whirling Wheels : 
Here's a netv adtvetottire in optical 
1 ttce.ssii ts--e realtetl Iy t hte tti - 
eatI effect of t tose fasci satI tg, 
rotat tug discs. In addtlition to weird shapes and fantastic 

after ir images lthis k it t etiutnstrates stop titot ion 
strutiteo-toie prineitltes- - off enter focus sntdl eveo 
htytlnotisin. Kit inchttlues i.t dishes. aptprx. tt in dita. 
hl ery hltilder, rieostat, siall mttttr inounied on hr itket. 
btilb. socket, tluig and otoplete tookleet of i rilsl rutoils 
atol exsterinitetti al tise. 
Stock No. 70.414-W- . $9.95 Postpaid 

:..... SOLAR MOTOR RUNS AT 

ASTONISHING 3000 R.P.M. 
* ,.7. ,........:- :7, . ., 

I'osserett by light otity iattiorn- 
.ter t solar ittotort rotates at oip 
to 3tt000 R1.l.N1. its bright stun- 
ltigt. A.lso otierates stilt invis- 
ittte wac.ilite i (ite. tt l fron 

:........ . glows of cigarette. Fascina ting 
conversti toti )itce ait(t title aeacth- 

:- . ---::- ing aid, ." higt. 3' dia. vac- 
torn glass glote os itIs 4 rtttatintg vanes. 
Stock No. 60,082-W W------_-__-____-__$1.25 Postpaid 

THERMOMETER TIE BAR AND CUFF LINKS 
REGISTER AS HOT CONVERSATION PIECE 

Ruggedly precise new style item 
is iileeil set of citt liniks and tie 

-iaB _ g v 11ar--fealtiring notoa- treakatile ar- 
ctrat ely e*l i irat ed ilierimiomneters. 

_enusitire to a toleratnce of 1 degree 
(althotigh 0o01e wearers have noted 
violetit fltnit u;tions when worn in 
close tproxitoity to certain lloindes 
and reilhelods of the warnier sex" I. 

Easyv to read. Indicla range froiii 20 degreest to (ptlus) 
120 (tlereos) I ahrenlilt on circular dial. Silver llated, 
gift Itoxed-Tie lDar and ('uff Links also available 
separately. 
Stock No. 1700-W Tie Clasp -- $ 3.25 Ppd. tax incl. 
Stock No. 1701-W Cuff Links .....$6.55 Ppd. tax incl. 
Stock No. 1702-W Set of Clasp & Links, 

$8.75 Ppd. tax inel. 

Remove Your Retaining Rings-Disassemble 
Lenses, Cameras, etc. 

ADJUSTABLE 
SPANNER WRENCH 

M lade for 1'. S. Air Force- 
avoilatile at a fraction of Gov- 
eristetit roust. A top grade. 
versatile tool that every in- 
strunient and camera repair 
nail tr just tilain tinkerer 

should own. Adjustable for 1/2" to 12' diatneter retaialing 
riug-s. (Cootplete still six differed nt pairs of points to tit 
all types of slots anltt holes. 3". 6", and 12' toailt tars. 
Allt steel alsil nicely lasted, The fittest tool ise tare ever 
ecome across for this tyse of retaining ring work AN'D a 
r;e l toa tot low tri(e- 
Stoek No. 70,355-W - $12.50 Postpaid 

American Made -Terrific Buy! 
*.-.. -.-.- .I.-.. ..-...... ... ...... 

:- ...... ..: STEREO MICROSCOPE 
.. .. .........:. ..E 

Years in development. Precision Amer- 
.... ican made. Used for checking, in- 

6pecting. small assembly ver.k. fp 
to 3" working distance. Clear, sharp. 

r.-.- .. ... erect image. Wide. 3 dimensional 
:.:.. ........ field. 2 sets of objiectives cn rotating 

turret. 23X and 4ON. 10 Days Free 
. ^ - _ . ~Trial. 

Stock No. 85.056-W- S9.50 
f.o.b. Barrington, N.J. 

DIRECT MEASURIING ATTAC1hMENT-with regular 
conitiarator reticle for on-the-spot checks of linear ditoen- 
sions. diameters, radii tsid ang- les-in iltlimtieters aslid 
tiihes. 

Stock No. 40,486-W -_-__- __-_- $10.00 Postpaid 
DIRECT 1MEASURING ATTACTIMENT-with sand 
measuring retirle for sand and soil analysis . . . or 
counting or measuring other particles of matter. 
Stock No. 40,487-W -$1--------------$10.00 Postpaid 

ASSEMBLED 
AND 

READY TO USE! 

Photographers! This is an actual photograph 
of the moon taken through our Astronomical 
Tele.<rope by a 17 -ear -old student. 

NEW BINOCULAR-TO-CAMERA HOLDER 
Will Fit Any Camera 

........$... For Exciting Telephoto Pic- 
tures. I nittg diustat olhjeetts 
7 times nearer ivith a 353mm 
camera. 7Xsl) binitocular and 
our NEW ll.N-O('ILAII-TO- 

7 CAME1 (.(5 I*'tA IhOLDER. Ideal 
7_t 1 ................ fo lv g-rattge shots of wi itt 
life, ships, people, vistas. 

.... :-- ... :. ---. - Caosera anti hinoecslars attach 
_asily. Use tsny hittocular sir 

ntinoctltar-atny camera, still 
or movie, Take cnOlr or b1slt ttt ll] white. Attractive gray 

r itilde ainl lbrigtlt tchronsic tintish. 10" boug. Full 
,ii rictsiols fi c tttki g teletliotoas isnctttludc. 
Stock No. 70.223- W S IIS Postpaid 

ELIMINATE GUESSWORK 
BALANCE COMPLEX 

EQUATIONS with this 
CHEMICAL PREDICTOR 

lere' s the qtuick. a(uccsrate wsay ts 
d:etermssinse tlls Is 10i01,0111 chemsical 
vquttationtu; l"insg thi slide stile 

.. ri ne i sule Ilhi's c heiitical tredestsr 
balaeies even the ismoss coutiltex e(ituatioins. (reat title 
saver sint a(itracy itsurer. 8" stiia.-miua(le sif Sturly 
1 I -asit . 

Stock No. 50.333-W -$3.25 Postpaid 

'FISH' WITH A MAGNET 

Go Treasure Hunting On the 
Bottom 

Great 
idea 

cltscinating ftsl .itdl stute- timese- tremielotusly ptrofitalle! 
Tie a 

litie 
to 

ostr 5--1s). Mitgtet-slropt it overtoarid is hisay. 
riser, lake or mealt. Troll is. along the its- 
tuit- ystour Itreassirer'' latil cast tie ouustlsoard 
itotors, assctsorsr, titshisgs tackle, all kindsts if 

ietal valuiables. 5-lit. Magnet is swar susrstlus- 
.Atisico %' Tyse-GuvI lost, $50. LEifis over 12)3 Ils. on 
latsl-ststltnuc greater steights utnsder sealer. (Oder sorw and 
try isi s eless spirt. 
Stock No.70.571-W 5 lb. Magnet__-_ $12.50 Postpaid 
Stock No. 70,570.W 3?/2 lb. size - $ S8.75 Postpaid 
Stock No. 85,152-W 15 lb. size, 

lifts 250 lbs ----$33.60 FOB 

.. .. . .. 

EQUAL-VOLUME SOLIDS 

Newest Learning Aid! 
I ..^.. .-. .,...Never before av ai lab~l-lo"- 

.erice esitial-volrnse geomet- 
ris shiaiies. Based on basic 

ussit of valtue-etihie inch. Newest device to hell) stsl- 
ients learn tlsree-dtiititeogional spatial percetsion. These 

mathl ansi bioliy ails are valuiable for at - ldesk experi- 
tett.s. hicttescork-tlayi 51stl science fair projects. Also in- 
terestitsg desk dletiratioins. itelsfitl art ails, ete. Slturly 
orange-coloredl tirea Ilastis. Set conitaists rectangular 
soltii, sphere. cylinder, soue. lq. pyratisi I, etilte, each (lit- 
placing I ent. it. Isitsid. FItill istsirsictions istrlusite sug- 
g-eested extieri sisents Ismporter ii 
Stock No. 60.250-W-One Set -$ _ 2.50 Pstpd. 
Stock No 70,584-W-Pkg. of 10 Sets_-_$22.50 Pstpd. 

MAT ALARM- 

_ NEW SIGNALING DEVICE FOR 
HOME, STORES AND OFFICES 

.Mat. Alarti tint Sigisaling D)evice, 
- 3/:32' tlsick x 17' x -,3, (elects 

pIreseisce of aisyoise eint eritng a home, 
store or office. Mfay lie uised as burglar alarmis, entrance 
signal in sinall stores, professiosutil sffices, provitle front 
aussi lbastk sldoor itltnminiatios fir private houses., etc. It 
.ay he placeil utuier rugs sir other floor coverin.g at en- 
tranices or bielos windo~vsct. Pressure of 5 Ils. or more otl 
ansy hart of mitat acttiates los--voltage hell or buzzer, or 
Iiggist s ass electric stills. Swithelsiti elessients electronically 
sealed] tetsseen slbeets of tough sissyl. Transformer to step 
dlsiwn voltage to turoper level for alarsim or signalittg cir- 

slit instideid. Bell tsr other alartin device stay be olbtained 
locally. 
Stock No. 70,591-W .............. $10.75 Postpaid 
CON'STANT-SIONALING Dl10OP RELAY activated hy 
turessore oh msiat is optional. This keeps alarm on ulitil 
simanstally reset. 
Stock No. 40,592-W ..... $7.50 Postpaid 

See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

60 to 180 Power. An unusual Buy! Famous Mf. Palomar Type 
Youl 11 see the llngs of Saturn. the fascinating- slnct Mlars, hotge 
(raters on the 1Moon, P'hases of V'enus Star (lu-sters. lMoons of Jupiter ill deI all. Galaxies ! Equitoriat niount is iths lurk on hoths axes. 
Alumisnized and over-coated 3' diameter high-speed f/10 mirror. Tele- 
sm015e ('((iles eettil)tiedl withitt a ;.x evvXiie ee and a mouttitedl l3arlosw 
1,ens, giritig yoiu G to t30 power. Anl Opttieal Finidler Tele'cope, 
ahss ays so essenstisla, is air(, inloste(e. t urslty, hsardwsood. port able 
tritso(l----FREE with Scope:-Valuable STAR CHART plus 272 page 
"HANDBOOK OF HEAVENS" pius "HOW TO USE YOUR 
TELESCOPE BOOK. 
Stock No. 85,050-W - - 29.95 Pnstnaid 

41" Astronomical Reflector Telescope! 
255. l'oer. New Vibration-Free Metal Pedestal Moutnt. 

* Stock No. 85,105-w ------------ .-_-__$79.50 F.O.B 
SUPERB 6" REFLECTOR TELESCOPE 

INe. electric cllmc drive, mutig cirnles. e Usatori$0 1 ont, 
Iedestl vs, 4 vyeiiiess for p to ;5es.X. 

Stock No. 85.08G-W__._90 F... Barigtn.NJ 
---- - ----- . ... ... 

1 .1 

INSTANT ELECTRICITY with 
SUPER-POWER WET CELL 

... ....-B..T. E R BATTERY 
Packs tower galore, yet weighs only 
15 grami-s. Learn-dermonstrate elc- 

# 
= -- 

~t ro- lefxi inst ry, run l snill sll ai rcra ft JlO - 

txrs, etc., with fascinating postage- 
l 

_ _X.--} 
stamp size battery. Onle-fline aise. 
Activated lv addli ng tsririe. Stores in- 

:- definitely. i.IV per cell. Stock No. 
40,590-W Sot of IIL.$2.00 Postpaid 

HIGHLY VERSATILE, 
: :: _ AUTOMATIC TIME SWITCH. 
H I .-.- :X _ ASTRONOMIC TYPE 

.f33 Masler type. Originally 11sc(1 to torn 
lights 'ot" at dusk and ''sof" at v~~3i u. _ lasui. M1atys other uses today Aut - 
toisatic adjustittent of 'oill "' 

- cycles for sarying lengths of lay- 
light and darkntess,. Trippers hlave I /2 boor adjustment. of "on" and 

osfi timrlcs. Swiss - Ia t (Ie tinting 
necthanisni driven i IlHaydlen synchrortotis niotor (1 20', 
6OC. 2.7W)1. MiStit ches (an tic dismantled for harts mien- 
tioned above, luts 15) amlip single sole, single tihrows 
switch, nisc. gears. liotisedl in *lear plastic cover. hutsb- 
tell 3-xsire 'Twist-1,ko" inabe slug on base. lIT 53%"'- 

in case fi x ;5:' " (1p. 
Stock No. 60,328-W --- - $1 1.00 Postpaid 

MINIATURE WATER PUMP 
Wonderful for experlitents, usiniature water- 
falls, fountains, 1-10 gage railroad hackdrops, 
etc. Tiny (2%"/8' x 1 ',Vt) electric utotor and 
pumip ideal for hobbyists, lahs, schools. Pumnps \ continuous flow of water at rate of one pint 

-'-.1per nitinute at a 12' head. With 2 D Batteries 
in series sill punip to 24" high. Runs 48 hrs. on battery. 
Works in either direction. Self-printing. 
Stock No. 50,345-W - $2.25 Postpaid 

NEW LOW PRICE FLASHLIGHT POINTER 
Poiot It Out With Arrow 

Projected Fiat tbs;F Ideal for pointing out interesting 
%,r features on n2ovie and slide projnec- 

ti son screens. Excellent lecture tool. 

4? For teacher tse on nsaps, etc. Flash- 
a light focuses an arrow where yos point it. Stock No. 60,9h7-W -----------$6.95 Postpaid 

.........New Zoom Microscope 
Eyepiece ZOOMS Powers From 

: .-.. .... - 30X to 2000X 
Greatest microscope accessory yet! Priced antazingly low. 

iolsOhines all eyepiece powers from 1OX to 20X in one as- 
senlily. Twsist of dial . . . s.ithout more focusing. 
oithsut extra eyepiece changing . . . and you conlnsand 
powers u01 to 0i0o0X. l'rofessioinal all-inetal quality con- 
struction, iteavi Iv plated, anolized. Fits any standard 
.917" dia. ticiierscope tute. Built-in, adiustahle claniting 
ring insures tight, inar-free attachment. Stops eyepiece 
changing. Coated eleisents, 23%" 1g., 1%' max. dia., 5 
oz. wt. 
Stock No. 60,270-W __---_-__-____ $25.00 Pstpd. 

NEW! 1,000'S OF BARGAINS 
164 PAGES ''.. 

EDMUND SCIENTIFIC C0., 
Barrigtles, New Jersey 

Please rush Free Giant Catalog-W B .i| 
Name ...................... . . . 

Address .......... 

City .. Zone . State .... 

PLS4.5 II 0. 
0I 
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AIR TESTING 
Bachrach 
Freiz 
H. J. Green 
Serdex 
ASPHALT TESTING 
Forma 
Humboldt 
Krebs 
Precision 
AUTOCLAVES 
A C Lab 
Barnstead 
Boekel 
Precision 
BALANCES & WEIGHTS 
A B C 
Ai nsworth 
C. Becker 
Bunge 
Ohaus 
Roller Smith 
Sa uter 
Seko 
Torsion 
Henry Troemner, Inc. 
Voland 
BATH 
Fisher 
Krebs 
Labline 
Precision 
BOTTLES 
Corning 
Kimble 
Nalge 
T. C. Wheaton 
BURETTE 
Corn i ng 
Kimble 
BURNERS 
Bethlehem 
Fisher 
National 
Precision 
CALORI METER 
Emerson 
Parr 
Precision 
CARBON DETERMINATOR 
Leco 
CASSEROLE 
Coors 
CENTRIFUGE 
Clay Adams 
International 
Precision 
CHROMOTOGRAPHY 
Beckman 
Buchler 
Natl. Appl. 
Photovolt 
Precision 
CLAMPS 
Fisher 
Labline 
Precision 
CLINICAL 
Amer. Optical 
Bausch & Lomb 
Clay Adams 
La M otte 
Precision Warburg 
COLORI METER 
Bausch & Lomb 
Fisher 
Klett 
Photvoolt 
COMBUSTION 
Burrell 
Hevi-Duty 
Hoskins 
Leco 
Li ndberg 
CONDENSER* 
Corning 
Kimble 
CRUCIBLES 
Amer. Platinum 
Coors 
Norton 
Precision 
CRUSH ER & M ILLS 
Coors 
Denver Fire Clay 
U S Stonewa re 
T. Wiley 
CYLI NDERS 
Corn ing 
Kimble 
NalIge 

972-- 

bringing you current prices and important 
'new items,' introduced to the industry 
with-in the past two years. 

Items listed and stocked by: 

NEW YORK 
LABORATORY rIad 

SUPPLY CO., INC. 

76 VARICK STREET * NEW YORK 13, N.Y. 

DIALYZER 
Buchler 
DISHES 
Coors 
Corning 
Kimble 
DISTILLATION 
Ba instead 
Precision 
Stokes 
ELECTRO ANALYZER 
Eberbach 
Fisher 
ELECTROPHORESIS 
Scientific Ind. 
ELECTRO TITRATOR 
Beckman 
Fisher 
Manostat 
Precision 
EVAPORATOR 
Buchler 
Labline 
Precision 
Rinco 
VirTis 

FILTERS 
Nylab 
Seitz 
FILTER PAPER 
H R Angel 
E& D 
Munktell 
Schleicher & Shuell' 
Whatma n 
FLASKS 
Corning 
Kimble 
FLOWMETER 
Manostat 
R. Gilmont 
FREEZE DRY* 
VirTis 
FUNNELS 
Coors 
Corning 
Kimble 
Nalge 
FURNACES 
Hevi-Duty 
Hoskins 
Lindberg 
Thermolyn 

FURNITURE LAB 
Duralab 
GAS ANALYSIS 
Burrell 
Fisher 
GLASS TUBING 
Corning 
Kimble 
GROUND JOINT 
Corning 
Kimble 
pH METER 
Beckman 
Photovolt 
HEATERS 
Chromolox 
Glas-Col 
Hevi-Duty 
Hoskins 
Labline 
Precision 
Temco 
HYDROGENATIO 
Parr 
INCUBATORS 
Elconap 
Labline 
National 
Precision 
LAMPS 
Black-Light 
Burton 
Gates 
Precision 
MICROSCOPES 
Amer. Optical 
Bausch & Lomb 
MICROTOME 
Amer. Optical 
International 
OVENS 
H evi-Duty 
Labline 
National 
Precision 
PAPER 
Accouti nt 
Hydrion 
PETROLEUM 
Fisher 
Klett 
Koehler 
Krebs 
Labline 
Precision 
PIPETTE 
Corning 
Kimble 
POLARI METER 
Kern 
POWERSTATS 
Superior Elec. 
PUMPS 
Gast 
Precision 
Welch 
REFRACTOMETER 
Amer. Optical 
Bausch & Lomb 
SHAKERS 
Eberbach 
International 
Precision 
SPECTROPHOTOMETER 
Bausch & Lomb 
Beckman 
STIRRERS 
Eberbach 
Heller 
Krebs 
Labline 
Mixing Eauipt 
Precision 
Wa ri ng 
STOPCOCK 
Corning 
Kimble 
SU PPORT 
Fisher 
Labline 
Precision 
TEST TUBES 
Corn ing 
Kimble 
TH ERMOMETERS 
Eveready Thermometer Co 
Nylab 
Thermometer Corp. 

of Amer. 
VISCOMETER 
Fecker 
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MAKE BLOOD CELL COUNTING AS SIMPLE 
AS READING A NUMBER WITH FISHER'S NEW 
AUTOCYTOMETER~m In 35 seconds this transistorized, low-cost 
blood cell counter automatically counts red or white cells and registers 
the count directly on an easily read meter. Accuracy: ---1.5%; coincidence 
loss compensated by calibration. Optical principle lets you use the most 
effective diluent. No external accessories, no conversion chart, no mercury 
or vacuum is needed. All components-including a microscope and in- 
tegral t-est system-are in one compact unit, easy to operate and maintain. 
More details in free Bulletin FS-212. Write for it, and ask about acquiring 
the Autocytometer through the Fisher Financing Plan. Fisher Scientific 
Company, 139 Fisher Building, Pittsburgh 19, Pa. X-279 

41~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~9 
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MODEL 

NEW MODEL 139 
ULTRAVIOLET-VISIBLE 
SPECTROPHOTOMETER 
-BY ANY STANDARD 
GIVES MORE PERFORM- 
ANCE AT LESS COST 
At no extra cost m Full coverage of 
ultraviolet and visible ranges. M Tran- 
sistorized line-operated power supply. 

tM High dispersion difraction grating 
optics. 1J Direct reading in transmit- 
tance and absorbance. lE Precision scale 
expansion. El Linear wavelength output. 
Normal operating range is 205 to 800 
millimicrons for transmittance measure- 
ment. 

Optional All attachments for ultraviolet 
and visible spectral analysis, plus such 
exclusive attachments as atomic absorp- 
tion and emission photometry. 

Pooling two decades of experience in 

spectroscopic equipment, Perkin - Elmer 
and Hitachi Limited have joined to create 
this modern spectrophotometer. 

We believe that the result of this joint 
effort is the finest instrument of its type 
available anywhere in the world. Price: 
$2300 delivered to your laboratory any- 
where in the United States. 

Please write for a complete brochure and 
price list on this new instrument to Instru- 
ment Division, Perkin-Elmer Corporation, 

910 Main Avenue, Norwalk, Conn. 

.......... 

..:!:Individualistically: 

..II lip 

.......... ..... ....... . 

.... ...... ... .... ... 

air 
.......... 

....!acidic 

!Alvin!!!!!: 
........... . .......... . . . ...................... 

.... . ...... . 
............. 

......... ... .................. 
Fijian:::: .............. .......... 

lift 
. ..... ... . 

01. ...... . ... .. ............. ... I 

Mz 

::Virginia ........ .... . .. ... ..... . ... .. .... . . ....... ... . ... ... . ..... .... .. .......... . 
.... ..... . 



HES TIMELAPSE 
INSTRUMENTS 

CINEPHOTOMICRO RAPHI-CAPPARUS 
TAKES SUPERB M N PICTURES LIKE THE 
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.JUTIME LAPSE PICTURES THROUGH THE MICROSCOPE 
THAT ARE SHARP, CLEAR, IN PERFECT REGISTER 

Designed to take time lapse motion pictures of exceptional 
quality at high magnification, the Sage Time Lapse Ap- 
paratus is an integrated instrument system built into a 
steel desk. Major components include camera, drive, and 
observation eyepiece; a specially designed light source; 
an anti-vibration mount of unique design; and convenient 
operating controls. Incubator, 400 ft capacity film magazine, 
and other optional accessories give the instrument great 
versatility for studying materials which change with time. 

Camera, Drive, and Observation Eyepiece. The 16mm camera 
is provided with 8 framing rates, from 1 frame in 4 min 
to 32 frames/min. The eyepiece permits observation of 
the field being photographed. 

Dual Light Source. The light source combines a tungsten 
filament light for viewing, optically aligned with a vari- 
able intensity xenon flash lamp for photography. The 
xenon lamp has a flash duration of about 10-4 sec, and 
minimizes the exposures of sensitive subject matter to un- 
wanted heat or light. 

Anti-vibration Mount The picture-taking assembly is iso- 
lated from all sources of vibration, including structures 
born vibration, to insure perfect frame to frame register 
of pictures. 
Incubator (optional). The plexiglas incubator has a ther- 
mostatically controlled heat source and filtered circulating 
air system, maintains temperature at any desired value 
from ambient to 400 C. The incubator has hand ports for 
focusing, and slides aside for complete access to the 
microscope. 

Controls. Operating controls are conveniently located in 
the middle desk drawer. The power supply for the flash 
unit is in the locked upper drawer, and the bottom drawer 
is for storage 
The Sage Time Lapse Apparatus is available in various 
models to go with the microscope of your choice. Sage 
makes the installation in your laboratory. For full 
details, write us for complete catalog information. 

SAGE INSTRUMENTS, INC. 

2 Spring St., White Plains, N. Y. * 914 WH 9-4121 
INSTRUMENTS FOR MEDICAL AND BIOLOGICAL RESEARCH 

Visit Booth 45 at the Federated Societies Meeting. 
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FI L T R A T I O N C H A R T 

for use in chemical analysis 

I LT A ~ ~ ~ I 

I:X ::00::::::::000 0::::00::fff;f:0 0t 00 00 00: : : 0 0 f : : 

I 
I 

0; f Our laboratory pioneered new methods for the quanti- ?8 

;0 
: 0 

considerable help to the chemist in the standardization = 000 

U ~~~~~~~~~~~~~i 

0: j~~~~~~~~~0 

0000(0 

0 
00;filter papers-for equal precision with very fast, loose ,_ ; 

Oxure labratory pindseered new mraesthodesifrthe quni- 0 

\; 000\ 0; The wide range of this novel retention scale, and the "_-9 0 

diversity of S & S filter papers, are represented graph- 
f te irn thse sediadmtentation cylinder. The graphic rep- 

Thsretenttion msilstaiethod, tempoigeafnerly dividedo dis- 

toof &SAayilFilter papers.- for equldpeciionwihvrf aslooe L; 

copies of the S&S Filtration Charte address Deptd g I I 
ce o ther Schec & ScFiltr Char., a ess Dept. I 
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NEWA MULTICHANNEL ANALYZERa a 

OUTSTANDING ACCURACY, STABILITY, FLEXIBILITY 

w * CAx- tt 

7: Ip to 
Air~ 

A -4)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
f. Z 0 , > u~~~~~&"o f ~ .sw : 

"Wof 

------- ----* - _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O *f_ _ V :s 

w @ ff Z,00- .; f - f 0- :. 0~~~~~~7777 

ACCURACY 
Better than ? 1% :differential 
linearity over the entire analyzed' 
spectrum. Better than ? 0.5% of:.:;- 
full scale integral (independent) 
linearity over the entire analyzer-. 
range. 

STABILITY 
Less than 0.4% of full scale base-; 
line shift (up to6. 60,000 counts:per 
second). Less than 0.2% of full 
scale gain shiftfor ? 10%4 lie 
voltage change. :Amplifier recovers 
to within 1% of fullsa w ithin: 
25ps after a 500- tim-es, overload. 

FLEXIBELITY 
Accepts:: a: wide variety. of input 
waveshapes, ranging. from 0Q.3: 
to SOps rise time, with exponential.. 
decay from 25 to morethan 100 pa. 

Input Amplitudes: Input voltage 
(full scale) 10 millivolts, externalt 

-ampliier input :5 to :.60 volt (full 
scale). 

Log Energy Conversion-: A pul 
i storedvin chanl N,; where N 
equals In energy. 

Memory Sub-Goups: onde- 
structive transfer of dataof e 
half :of: the ]memory; toteote. 
Subgrioupsof 64, 128, or 26 
chX-annels, with: 1' i.108 ot er 
channel capacity. 

t:Lin~e~ar/:Log :XLi~ve 00:Displa~y :S- 
Dynamic display of data being 
accumulated on self-contained 
oscilloscope. Either lina.rloga- 
rithmi-c (number of count) can be 
displyed or: recorded. 

Preset Controls: Any- two-niost-: 
significant:digits, (count-s orme) 
from I to 00,000 :can be preset. 

Precise H. V. Supply; 300 to 
3000; volts at 3ma - suppied by 
analyzer. Poitive or negative out- 
put canbeW selected. 

Complete specifications covering 256/512 Channel Analyzer-Scaler, or any of our complete line of detection 
and analysis instruments supplied on request. Write: 

RADIATION COUNTER LABORATORIES, INC. 

5119 West Grove Street, Skokie, Illinois, U.S.A., TWX: 9675150, Cable Address: RACOLAB/Phone YOrktown 6-8700 
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Model 150 is complete with precision multi-layer 
mirrors in differential thread interferometer assembly 
and power supply. Gas tube produces continuous co- 
herent output at 6,328 A and 11,530 A. Mirrors are 
available for either wavelength, or for both at once. 

Also available: 

Model 120 Pulsed Laborattory LASER, with power supply. 
ruby and other LASER cry.rtals, cryogenic cooling and self- 
contained interfrromeier accessories. 

Model 5OA Interference Filter Set provides low abso option 
attenuators aed beam spltter.r f~r raby LA SER research. 

Model 600 calorimeter measures optical energy, 
power and peak power. It may be used with either 
pulsed or CW sources. Range: 312 joules (watts CW) 
to .037 joules (watts CW). From 20,000 A to 

0 

4,000 A. Absolute accuracy -+ 10%. New design 
eliminates error-producing wedge cavities and sim- 
plifies alignment. It incorporates highly sensitive 
calorimeter cell, phototube, amplifier, meter, and 
broad band attenuators. 

Our high-efficiency mut1i-layer LASER mirrors can be de- 
posited on your own substrates, Contact us for full details. 

.248 Hfarbor Bouclevard 

O PTI CS TEC H N O LO GY I N C Gus ~~~~~Belmont, California OPTICS TECHNOLOGY, IN-CLI emncia, 45 
~~~~LYtel I -0358 (Area Code 41f5) 

Research and development positions available for scientists and engineers in Fiber Optics. Contact Personnel Departmnent. 

For additional information, write OTI or your nearest OTI representative: New England: H. J. Schuft Co.; New York, Metropolitan: RMC Associates: New York, Upstate: E. W. 
Stone Co.: Mid-Atlantic: C. E. Snow Co.; So. California: Abbott Instrument & Engineering; Southwest & Mountain States: Southwestern Engineering & Equipment Co. 
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* For Research in Chemistry and Physics 

* For Calibration Purposes 

ALPHA AND NEUTRON SOURCES from ... 

polonium, plutonium and americium 

- ~~~~ ~beta and gamma sources from calcium-45, 
thallium-204, cobalt-60 and other isotopes 

.F ~~~~CONSULT US for.. 
threshold detectors, heat sources and spe- 
cial custom-made sources. 

Write or phone: 

Nuclear Sources Department, Section S 
Monsanto Research Corporation 
Dayton 7, Ohio 
Phone 268-5481 (code 513) 

si if_ ~~~David L. Prosser, Sales Manager 
~~~~~John L. Richmond, Manager 

|_ ~EXPERIENCE * INTEGRITY . QUALITY 
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UNIVALENT OXIDATION-REDUCTION BY ELECTROLYSIS 
Cyclic voltammetry can be an effective tool for studying univalent 

NO2 NO2 oxidation-reduction reactions of organic molecules, provided one 
observes a split wave in the typical current-potential curve. Very 

Hg often these split waves are not resolved and an uncertainty 
[-"--> * l A d [ .arises as to whether one or multiple electron steps are occur- 

ring. EPR has eliminated the necessity of observing split waves 
Calonelt in such measurements by direct detection of the one-electron 

NH2 NH2 in~tenrmeduiatte (free radical ion) resulting from a univalent oxida- 
H22 tion-reduction. 

WM,~~~~~~~ m 

us] 
- M a 2' 1 ~~~~~~~~~~~~~~~~~~~~~. , 

WR I I1141 11~~~~~~~~~ig llsrte yw~ nee~trnrt~maat~a 

by MEf ith iE.! 1.t ~Jecr! h reWtin^ f 1hmt 
para nircaiS n a iOI ~ ovirs 
AtnIris cf: t h rdally AdfertEftpctaot $ 

__~~~~~~~~1 IRAIN o hs teeitreitswoe~eezIt&n~~fe 



PILlscher's XIX Cantmy Binocular Microscope 

I9MAGINE IF.. 

984 

iiiEW . 
Elgeet Stereo Zoom Microscope 

PILLISCHER, who in the XIX Century was experimenting with binocular optical systems, 
had been able to provide both zoom and stereo to the practitioners of his time... 
imagine if Pillischer instead offered this ELGEET-OLYMPUS STEREO ZOOM MICRO. 
SCOPE... how far ahead would the world be today in the sciences and In Industry. 
This Elgeet model features an -exclusive prism-design that insures a sharp erect and 
unreversed image all across the field and all the way through the zoom magnification 
range from .75X through 3A Combined with widefield paired 10X eyepieces, a 
comfortable 450 inclined binocular body, wide field of vision and excellent depth 
of field, this instrument Is ideal for inspection, identification, dissection, biology and 
other industrial, educational or laboratory uses where a three-dimensional image and 
zoom magnifications are required at the fingertip. Priced from $332-also universal stand 
now available. Send for literature. E LG E E1I 

ELGETT OPTICAL CO. SCIENTIFIC INSTRUMENT DIV., 303 Child Street, Rochester 11, N.Y. 
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WORLD'S FIRST TRULY PORTABLE, SELF-POWERED 
DATA RECORDER-FROM LOCKHEED 

.~~~~~~~~~~~~~~~~~~~J . 

WEIGS ONLY 25 :POUNDSI . 

1 > MARCH 1963. . 

Now you can carry a portable pre- 
cision recorder and record data in 
remote or difficult locations without 
the need for external power. The 
new Lockheed 411 Instrumentation 
Tape Recorder/Reproducer weighs 
only 25 pounds, is completely 
battery-powered yet has precision 
features and performance character- 
istics of console instruments. 

It can record 4 tracks, FM or direct, 
at 3 switchable speeds on standard 
7-inch reels. Ideal for recording all 
kinds of precision data: shock, 
vibration, temperature, pressure, 
voltage, torque, acceleration, flow, 
acoustics and shaft rotation, etc. 

MAIL COUPON TODAY for full 
information. Lockheed Electronics 
Company, Industrial Technology 
Group, Metuchen, N. J., a Division 
of Lockheed Aircraft Corporation. 

Lockheed Electronics Company 
Instrumentation Sales, Dept. S-3 
Metuchen, N. J. I 

| Mr. Bernard Mayer: Send me free product | 
specification folders on the Lockheed 411 
Instrumentation Recorder/Reproducer. 

NAMF 

TITLF 

COMPANY I 
| ADDRESS I 

CITY STATE. 
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a note to the experimentalist who has signal/noise problems: 
It is safe to say that the majority of current research in 
the physical sciences involves the measurement of small- 
effect phenomena where noise sets the limit, to attain- 
able precision or detectibility. When discussing noise, 
we include most of the extraneous effects that arise 
during the course of an experiment that mask the effect 
under investigation. We also include noise having as its 
origin either the fundamental thermal fluctuation of all 
matter not at absolute zero or the quantized nature of 
radiation. One does not have to be engaged in highly 
sophisticated research problems such as detecting the 
Doppler shift of 21 centimeter galactic radiation to 
have need for modem signal processing techniques. In 
fact, many less exacting experiments, be they in physics, 
chemistry, astronomy or even biology, would be render- 
ed more tractable by the application of relatively simple 
concepts that allow the realization of signal-to-noise 
ratios near the theoretical optimum. 

LOCK-IN TECHNIQUE SOLVES THE PROBLEM 
A particularly simple, yet elegant, way of achieving this 
goal has been pointed out by R. H. Dicke* who applied 
it to his sensitive microwave radiometer. This technique 
involves modulation at the source of the quantity being 
measured. The unknown signal may be a voltage, cur- 
rent, mechanical displacement, radiation, or any physi- 
cal quantity that can be transformed into electrical 
energy. The signal to be detected is switched on and off 
at a fixed frequency, fo, a frequency not too high for 
the transducer to follow, and not so low as to invite 
fRicker-effect noise. The resulting small AC electrical 
signal, together with the multi-sourced noise that has 
entered the picture are now brought up to a high level 
in a selective amplifier tuned to f0. A tuned amplifier is 
used to avoid dynamic range problems (overloading 
on noise) and to reject harmonics of f0, when important. 
The amplified signal plus noise and a large "reference 
voltage" at f0 are then fed into a mixer. This mixing 
process is called "coherent detection" and shifts the 
information in a given bandwidth at f0 to an equal 
bandwidth about DC. The signal at DC is filtered by 
a simple resistor-capacitor low-pass network and dis- 
played on a D'Arsonval meter or strip-chart recorder. 
It is- easily shown that the equivalent bandwidth of the 
overall system- is the cut-off frequency of this RC low- 
pass filter, which can be made as narrow as desired. 

~~~~~~~~~~~~~~~~~i ...........E .. ......................:::::::ES 

NO FREQUENCY DRIFT PROBLEMS 
Inasmuch as the signal frequency is always "locked-in" 
to the detector, there are no frequency drift problems, 
regardless of the bandwidth used. The signal/noise 
ratio can thus be made arbitrarily large at the expense 
only of observation time. A sample experimental set-up 
is shown in block-diagram form below. 

MICROWAVE NOISE OUTPUT 
FROM COSMIC SOURCE DISPLAY 

ANTENA_ i SYNCHRONOUS D-C OUTPUT SIGNAL 

. 
, Z & 

LOCK-INREFERENCE'. 
1 r S ~~FREQUENCY i 

* / ~~WIDE-BAND__ 
MICROWAVE DETECTOR 

THERMAL AMPL 
NO IS 

SOUR~ MICROWAVE SWITCH 

Lock-in amplifier used in radio telescope. Receiver 
noise, although much larger than noise - signal from 
antenna, is not modulated and hence contributes little 
to DC output of lock-in amplifier. With this arrange- 
ment, it is possible to detect cosmic noise signals 40 db 
below the input noise level of the wideband microwave 
receiver. 
Princeton Applied Research can provide the experi- 
menter with a lock-in detection system for implementing 
this technique, the use of which will allow signals 
deeply buried in noise to be retrieved and measured 
with good accuracy. This equipment is contained in a 
single 7" relay rack chassis and has the following 
specifications: 

TECHNICAL FEATURES 
Transistorized Lock-In Amplifier - Model JB-5 
Frequency Range: 1.5 cps to 150 kc continuously tun- 

able in five ranges. 
Time Constants: 0, 0.001, 0.01, 0.1, 1, 3, 10, EXT. 

Single or double section RC filtering. 
Gain: (rms AC in to push-pull DC out) Greater 

than 9,000. 
Linearity: Better than 1 I %S of full scale. 
Zero Drift: ?1/2% of full scale per hour, maximum. 
Outputs: (a) ?5 volts DC maximum, balanced to 

ground into high impedance load. (b) ?1 ma or 
?1/2 ma switch selectable into pen recorder of 

less than 2K internal resistance. 
Frequency Selective Amplifiers: Selectivity characteris- 

tic of tuned amplifiers in signal and reference 
channels is that of parallel resonant circuit with 
a Q of approximately 25 (NOT TWIN-T TYPE). 

Operating Modes: External, Selective External or Inter- 
nal. Lock-in accepts sinusoidal or non-sinusoidal 
reference signal or provides sinusoidal 5V p to p 
reference from internal oscillator. 

Price: $1350.00 
Transistorized Lock-In Amplifier -Model JB-5 To aquaint those interested we are offering our Bulletin 

*R. H. Dicke, Rev. Sci. Inst. 17, p 268, 1947 109 which describes how the PAR lock-in system may 
be used to advantage in experiments in many fields. 

Write for Bulletin 109 to: 

PRINCETON APPLIED RESEARCH CORP., Box 565 / Princeton, N. J. / Tel. 799-1222, Code 609 
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a ever e ra on ro em ere's an er a e 

When you need laboratory filter paper, specify E-D: Nobody 
comes close to matching E-D's experience in producing fine 
filter papers for the laboratory. E-D is the only U. S. producer of 
quantitative and qualitative filters with complete pulp-to-prod- 
uct manufacturing facilities - your assurance of maximum 
quality, purity and uniformity, because it means we control 
quality every step of the way and not merely in the final process- 
ing stages as others do. 

When you need industrial filter paper, specify E-D: Every major 
filter press manufacturer in America recommends E-D filter 
papers. We sell them custom tailored to your process and press 
to help you achieve maximum filtering efficiency and economy. 

15 MARCH 1963 

Now . . . new from E-D: special synthetic papers from Dacron, 

Orion. We are now producing 100% Dacron and Orion papers, 

utilizing a special new technique. This same technique can be 

used for the manufacture of other synthetics, such as Nylon, as 

well. These sheets combine characteristics of paper and cloth 

-are extra strong, chemical and heat resistant, with extremely 

low moisture pickup. Samples for filtration and other uses 

available on request. 

Let us send you complete information. Just mention - your 

application and we'll send you the facts -and samples, too, if 

you want them- in a hurry. Write: 

> Zjs THE EATON-DIKEMAN COMPANY 
Filtertown, Mount Holly Springs. Penna. 
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At AdFly X d designed f or the 

,= ~~biochemical and 
t GS HROATGRAH bioomedical researcher 

a_\... ........The new F & M Model 400 Gas Chromatograph was designed 
i _ _ - ~~~~~~explicitly to meet the strict performance requirements of 

l 
g -;E-x8 

~~~~biochemical and biomedical investigators. The Model 400 
l 

alzs 
~~~~~~gives optimum performance in the analysis of such compounds 

l 
2 E A_ 

~~~~~~as vitamins, steroids, alkaloids, bile acids, fatty acids, 

. .. ....... Detectors: Thele flame 

s ~~: ionization and electron capture detectors. Either detection _ 1 - 0 0 _ w - ~~~~~ystem is also available singly; or the micro cross section -~~~e detcto is available as an additional option. This variety of 
0 _ ~~~~~detection systems provides maximum sensitivity and a wide 

.... . ......~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~.>a............................. ...... . . ......~ ~ ~ ~ ~ ~~~~~~........................... 

--L 400 400 minimizes thermal decomposition and isomerization of the 

sampe compoents Absorption0 efecs andominjectiona portne 

diffusion are also minimized, increasing sensitivity and 
providing sharp, symmetrical GC peaks. 

Columns: The Model 400 column oven will accept metal or 
| ~~~~~~~glass columns in U bend or coiled configuration. 

Proportional TemperatureaCe Cntrol:n e instrument can be 
operated isothermally or as a linear programmed temperature 
gas chromatograph. 

Stability: The Model 400 can be set up, stabilized and 
ready for use at the required operating temperature in less 

0nthan 30 minutes. 
For more information on this new biomedical gas 

chromatograph, or other F & M instruments such as the 
Model 450 Blood Gas Analyzer, write or call F i & M 
Scientific Corporation, Route 41 and Starr Road, Avondale, Pena., 
215-COlony 8-2281. European subsidiary: F & M Scientific 
Europa N. V., Leidsestraat 67, Amsterdam, The Netherlands. 

1. Androstanedione This Model 400 analysis of 1.0 microliter mixture of steroids 
2. Pregnanedione illustrates the three main attributes of all 400 chromatograms: 
3. Progesterone peak symmetry, column efficiency, and sensitivity (the instrud 
4. Cholesterol ment was operated at 1/160 of its full sensitivity). Total 
5. Stigmasterol sample size: 2-3 micrograms of mixture. Retention time 

of Cholesterol=20 minutes. 

| 
F & M SCIENTIFIC CORPORATION 

A V ON D AL E/ PE:NN S Y LVA NI A 

.. . ......._ .._ _........... .._..................................... ......_ 

SAL ES OFFICES: | Atlanta.. Boston. Chicago alasm*Cleveland *HoustonLos Angeleso * New York Pittsburgh*St. Louisoronton pWashington 
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computation time is conserved. U Versatility of the TR- 10 is unequalled. Unique simpicit mksieclnto 
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ADDITIONAL PSATURES~~~~~~So 
300O 

True Weight r' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0 'Co' 
eve whn ot o leel % ~ 

Zero.point.does.not shift...even..0.....0.0....' ........ ............ . when-- " , .. . . balance ha bee mov d t 3' 
...... .a.ositin.tht.is.ut-of.eve...... 

by. . eihe right..or.left.hand...W eighing.by............... .....su stitutin to.100.gram is.... use.i..3..- this New Torsion~~~~~~~~~~~~~....... Laboratory..... Balance.........0 
.... .. . . . .. . .... . . .. . . .. . . . .. . . . . . .. ....... .. . . . ..0- - .........U nlimi....... ted. . Tare........ R ange.0...... 

Model PL*2 Taring through a 125 gram range is ac- 0 ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... ......... . ........... ........0..... Capacity 2000g. * Accuracy ? 0 15 g complished with a built-in knob on the \'~~~~~~~~~~~~~~~. ......... . ...o..0 
List Price $425 side of the balance. By adding weights to 'c.' C o 'C.~~~~~~~~~~~~~........................ 

the second. . .. .. ... pan the...... baac caweoao~\Z ' % $ 

.g .C........'. .c c~~~'c~~~~n~~~;Aer99;~~~~~~~~vr Ask your laboratory supp~~~~~~~~~........... .......s....lq 
Sates Offices: Chicago, III., San Mateo, Cal. PL~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~which ~~~~~~~~~~~~~~~~~~Jwescomptate ti C'~~~~~~~~~~~~~~~~~~~~~~~~~. ..... ... 

;:... 
.. .... .. .. .. . 
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X-RAY FLUORESCENCE INSTRUMENTATION 
To meet expanding production control and laboratory 
requirements, ARL X-ray Quantometers provide rapid, precise, 
simultaneous push-button analysis of all elements above 
atomic number 11 on metallics, nonmetallics, singers, slags, 
ores, cements, ceramics, glass, petroleum products, etc. 

The ARL X-ray Quantometer line includes instruments engi- 
neered to fit wide analytical programming. Optimum analytical 
conditions of intensity and resolution are assured by providing 

the appropriate curved crystal materials, slit widths, and radi- 
ation detectors. Vacuum optical path provides detection of 
low atomic numbers. Simultaneous accommodation of scan- 
ning and fixed wavelength monochromators provide versatile 
execution of analytical programs from trace elements to major 
constituents, with high sensitivity. The ARL X-ray Quantometer 
instrument line ranges from single element on-stream analysis 
to simultaneous 22 element analysis, in one to two minutes. 

For complete Information on the sales and service representation In your area and brochure on the ARL X-ray line, write- 

I * - * - - i :' t :Bt subsidiary of BAUSCH & LOMB INCORPORATED I | | l | l | | 1 1 1 1 ll E] t P.O. BOX 1710. GLENDALE 5. CALIFORNIA 

MAIN OFFICES: 3717 PARK PLACE. GLENDALE 8, CALIFORNIA - Area code 2131245-5524 
i i13ElUI I I - l I BRANCH OFFICES: NEW YORK/PHILADELPHIA/Pi1rSBURGH/CLEVELAND/ATLANTA/ DETROIT/CHICAGO/HOUSTON/SAN FRANCISCO/LOS ANGELES 

TORONTO. Canada/LAUSANNE. Switzerland/LONDON. England/PARIS, France 
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Attention R&D Laboratories- 

95 Matheson Compressed Gases now 

available in 5 convenient cylinder sizes... 
Prompt Shipment from our plants in New Jersey, Illinois, California, Texas 

Now, you can get immediate shipment on the world's most complete line of compressed gases-in cylinder sizes 
that are convenient for use in research and development laboratories. Quantities as small as a single 2"x 15" Lecture 
Bottle to a carload of IA Cylinders. Custom Mixtures now available from all four Matheson plants. Write, wire or 
phone for information or catalog. 

Acetylene, purified 
Air, dry 
Allene 
Ammonia, anhydrous 
Argon 
Biological Atmospheres 
Boron Trichloride 
Boron Trifluoride 
Bromine Pentafluoride 
Bromine Trifluoride 
1,3-Butadiene 
Butane 
1-Butene 
2-Butene 
cis-2-Butene 
trans-2-Butene 
Calibrating Gas Mixtures 
Carbon Dioxide 
Carbon Monoxide 
Carbonyl Sulfide 
Chlorine 
Chlorine Trifluoride 
Chlorotrifluoroethylene 
Cyclopropane 
Deuterium 
Dimethylamine 
Dimethyl Ether 
2,2-Dimethylpropane 
Ethane 
Ethyl Acetylene 
Ethyl Chloride 
Ethylene 
Ethylene Oxide 
Fluorine 
Forming Gas Mixtures 
"Freon-11" (Trichloromonofluoromethane) 

"Freon-12" (Dichlorodifluoromethanej 

"Freon-13" (Monochlorotrifluoromethanej 

"Freon-13B1 " (Monobromotrifluoromethane) 

"Freon-14" (Tetrafluoromethane) 

"Freon-22" (Monochlorodifluoromethane) 

"Freon-113" (Trichlorotrifluoroethane) 

"Freon-114" (Dichlorotetrafluoroethane) 

"Freon-C-318" (Octafluorocyclobutanej 

Fuel Gases, standards heating value 
Geiger Counter Gas Mixtures 
"Genetron-21" (Dichlorofluoromethane) 

"Genetron-23" (Fluoroformj 

"Genetron-115" (Monochloropentafluoroethane) 

"Genetron-142B" (1, 1-Difluoro 1-chloroethcane) 

"Genetron-152A" (1, 1-Difluoroethamej 

"Genetron 1112A" (Dichlorodifluoroethylene) 

"Genetron 1132A" (1, I-Dfluoroethylene) 

Helium 
Hydrogen 
Hydrogen Bromide, anhydrous 
Hydrogen Chloride, anhydrous 
Hydrogen Fluoride, anhydrous 
Hydrogen Iodide 
Hydrogen Sulfide 
Iodine Pentafluoride 
Isobutane 
Isobutylene 
Krypton 
Krypton 85 
Leak Detection Mixtures 
Manufactured Gas, Type B 
Manufactured Gas, Type C 
Methane 
Methyl Acetylene 
Methyl Bromide 
3-Methylbutene-1 
Methyl Chloride 
Methyl Mercaptan 
Mixtures, Custom 
Monoethylamine 

Monomethylamine 
Natural Gas, Texas 
Neon 
Nitric Oxide 
Nitrogen 
Nitrogen Dioxide 
Nitrogen Trioxide 
Nitrosyl Chloride 
Nitrous Oxide 
Oxygen 
Perfluorobutene-2 (cis and trans) 
Perfluoropropane 
Phosgene 
Phosphorus Pentafluoride 
Propane 
Proportional Counter Gas Mixtures 
Propylene 
Radioactive Gases 
Silicon Tetrafluoride 
Sterilizing Gas Mixtures 
Sulfur Dioxide 
Sulfur Hexafluoride 
Sulfur Tetrafluoride 
Sulfuryl Fluoride 
Trimethylamine 
Vinyl Chloride 
Vinyl Fluoride 
Vinyl Methyl Ether 
Xenon 
ACCESSORIES 
Automatic Regulators 
Valves 
Manifolds 
Gauges 
Flowmeters 
Quick Couplers 
Safety Devices 
Cylinder Trucks 

You should have this Catalog-even F i 
IThe Matheson Company, Inc. 

if you don't use Compressed Gases I P. O. Box 85C, E. Rutherford, N. J. 

The Matheson Gas Catalog con- I Please send your free Gas Catalog: 
tis helpful information and dataI I Name 
on95 Compressed gases, gas mix- IimNm 

tures, specially designed valves, Firm Name__ 
regulators, flowmeters, etc. An Address 

important reference manual for I City State 
every laboratory. 

The M atheson Co., Inc. East Rutherford, N. J., Joliet, Ill., LaPorte, Texas, Newark, Calif. 
15 MARCH 1963 993 



Model R7 Recipro-Glide Shaker 
Variable speed range: 65-200 strokes per min. 
Uniform 11/a2 reciprocal stroke. Available with 
box carrier (illustrated), as well as with a vari- 
ety of shaker platforms. Larger capacity model 
also offered. Holds 40/250-mI flasks*. 

I~~~~~~~~~~~~~~~~~~~~... . ........ 

~~~~~~~~~~~~~~~~~~~...g ......::.. 
-he Kg.~~~~~~~~~~~~~~~~~~~~......... . . ... ................. .m 

: 

_ I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. ... . .. . 

Cyrotory@, 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 1 O-ml to 6 liters, test 
tubes, separators 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 3153 

KJD(Z?4 New Brunswick Scientific Co., Inc. 
1130 Somerset St.,New Brunswick,N.J. 

Manufacturers and Distributors of Precision Laboratory Apparatus 

994 

Model 5-3 Gyrotory Shaker 
Variable speed range: 85-285 rpm or 140- 
400 rpm. Uniform 3/4'? stroke. Holds 25/250- 
ml flasks*. 

Model G76 Gyrotory Water 
Bath Shaker 

Speed ranges: 85-285 rpm or 140-400 rpm. 
1/2i" stroke. Temperature adjustable to 1000 
C ? 0.5 C. Cooling coil and gassing hood 
optional. Models available with reciprocal 
agitation. Holds 9/250-ml flasks*. 

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*. 

Model G25 Gyrotory 
Incubator-Shaker 

Variable speed range: 140-400 rpm or SO. 
150 rpm. Uniform 11" stroke.. Thermostatic 
temperature control to 600 C ? 0.50 C. 
Optional connections for gassing. Larger 
refrigerated models also available. Holds 
40/250-ml flasks*. 

77 7 

Model R82 Reciprocating 
Tf1cr 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-mi 
flasks*. 

* Accommodates a variety ef flask sizes. 
250-mi size used far comparing shaker capacities. 

SCIENCE, VOL. 139 
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SATISFISAILOURHELTHPYSICMONIORING 

..........~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .**., 

SAiTiSFIES AL YOUR HEALTH PHYSICS MONITORING NEEDtS 
High sensitivity. Extreme accuracy. Utmost reliability. These are 
three major criteria by which you measure worth in health physics 
monitoring instruments - and Victoreen tops the field in all three. 
In addition, each instrument is price-tagged so realistically that 
there's no reason to deny yourself the best - Victoreen. No matter 
whatyour specific field of interest-research, industrial, educational 
- Victoreen can supply all your needs for health physics monitor- 
ing instruments: log, linear, Geiger-Mueller, ion chambers, etc. 

Counterclockwise, starting at lower left: Radgun, the only single 
instrument that measures both background and disaster levels; 
Model 489 Thyac II, a transistorized instrument of wide sensitivity 

range and high statistical accuracy, features interchangeable GM 
and scintillation probes; Model 488 neutron survey meter, detects 
and discriminates fast and thermal neutrons; Model 440 with 
vibrating reed circuit, for accurate measurement of low energy X 
and gamma rays, alpha and beta radiation. A-$WA 

WORLD'S FIRST NUCLEAR COMPANY 

VICTOREEN 
THE VICTOREEN INSTRUMENT COMPANY !- 
5806 HOUGH AVE. . CLEVELAND 3, OHIO V 
Victoreen European Office: P. 0. Box 654, The Hague. Holland ' 
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1 le2hr ),NV )r NVI aS 
Because it's coated with Siliclad, 
the soluble silicone that sheds liq- 
uids, makes cleaning easier and 
faster, and prevents sticking of rub- 
ber or glass stoppers. And Siliclad 
significantly reduces glassware break- 
age. Glassware coated with Siliclad 
resists surface scratches, the major 
cause of breakage. 

Easier in the laboratory 
Siliclad-treated surfaces repel 

water, blood, mucus, and most or- 
ganic materials. With the use of 
Siliclad blood clotting is reduced, 
more clear serum is obtained, and 
less hemolysis is found. More accu- 
rate determinations are possible be- 
cause treated cylinders and pipettes 
deliver full. content, do not retain 
droplets.* Siliclad can also be used 
to lubricate glass stoppers to prevent 
fusing, to coat glass apparatus to pre- 
vent meniscus formation in fluids, to 
prevent freezing of glass plungers in 

A w B. 

':~~~~~~~~~~~~~ . . : . ...... .: 

Just where is the surface of the liquid 
in tube A? With ordinary meniscus 
surface you can't be sure. In Siliclad- 
treated tube B liquid forms flat surface, 
allows more accurate determination. 

996 

hypodermic syringes, and to prevent 
violent chemical foaming reactions.' 

Easier in the hospital 
In the hospital, Siliclad can be 

used to treat tubing and catheters... 
needles for I.V. applications ... I.V. 
sets... replacement-transfusion sets 
...blood reconditioning apparatus... 
artificial kidneys. In chest drainage 
tubes, silicone-treated tubes maintain 
patency and make drainage failure a 
rarity.. . add to the ease and safety 
of postoperative care.2 Patients have 
found Siliclad-treated tubing far 
more comfortable than untreated 
tubing . . . less irritating to mucosa.Y 
Hospital equipment treated with 
Siliclad is much easier to clean after 
use.3 Siliclad added to sterilizing. 
solutions prevents dulling of sharp 
instruments and wear and tear of 
movable parts.' 

Siliclad-treated surfaces resist heat, 
moisture, and most common chemi- 
cals. Use it for treating ceramic, 
metal, and plastic surfaces and also 
for glass and rubber. Siliclad coating 
resists extreme temperature changes 
and oxidation. It is nontoxic to 
body tissues. 

Siliclad, when diluted with ordi- 
nary tap water, makes 25 pints of 
solution. 

*Note: Siliclad should not be used 
for glass items which depend on 
capillary action or adhesion to per- 
form properly. 
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ACTUAL PHOTOGRAPH 

Equal amounts of blood dropped Sitflzl- 
taneously on glass plate at 90? angle. 
A. Blood on untreated surface clings to 
glass, spreads slowly down glass, pools 
at bottom edge. 
B. Blood on Siliclad-treated surface runs 
down glass plaa'e immediately. Does not 
cling, stick, or pool at bottoms edge of 
plate. Gentle tapping of glass plate re- 
moves few "beads" remaining. 

References: (1) Levin, H. L.: Milkt. Med. 
121:397 (Dec.) 1957. (2) Harkins, G. A.: 
J. Thoracic & Cardiovas. Surg. 40: 549 
(Oct.) 1960. (3) Cantor. M. 0.: Am. J. 
Surge. 100:584 (.Oct.) 1960. 

Price: Siliclad Concentrate, 4-oz. 
bottle, each $4.00; 1 doz. 4-oz. bot- 

ties, $40.00. 

ClAadams 
New York 10, N. Y. 

Available from your dealer 
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C*M% La 3 rl 
An ever increasing number of universities, pharmaceutical and 
industrial plants depend upon Amsco for quality microbiologi- 
cal research and process equipment ... and for sound reason. 

Amsco is geared to research, design and manufacture 
virtually any technical equipment and systems ranging from 
sterilizers to water stills ... to flexible film expansion 
chambers for sterilization of interplanetary craft components 

. to a full line of freeze drying apparatus. 
For example, on special contract Amsco recently designed 

and produced what is believed to be the world's largest 
bulk sterilizing system... a 30' long x 7' wide x 9' high giant, 
utilizing pure ethylene oxide at 100% concentration as 
the sterilant. 

Let us share your confidential equipment and process 
problems. We welcome the challenge, for the resolution of 
microbiological problems has become our way of life. 
Of course, Amsco's varied line of standard equipment, as 
illustrated, is a ready source for precision-made apparatus. 

Please write for literature of interest to you. If you 
have special needs, a letter to our Scientific and Industrial 
Department may lead to their economical resolution. 

STERILIZERS 
Pressure Steam, Ethylene Oxide and Combination Gas-Steam Systems. 
Chambers 16" x 16" x 24" to 80" x 108" x 360" and larger. SC-3 18. 

FREEZE DRY EQUIPMENT 
Models for laboratory, pilot plant and production. Amsco Freeze 
Dryers feature precision control throughout the cycle. IC-61 1. 

WATER STILLS and Delonizers 
Still capacities from I to 150 gal./hr. Steam or Electric heat. 
Automatic or Manual Controls. IC-601. 
Deionizms... From 2 to 300 gal./hr. MC-595. 

CONTINUOUS CULTURE APPARATUS 
"Biogen" Continuous Culture Apparatus produces microbial cells 
and/or their byproducts on a continuous or batch basis with precise 
control of growth conditions. IC-605. 

DRY BOXES 
Flexible film chamber type. Economical. efficient and easy to use. 
For laboratory and production use. IC-07. 

GERM-FREE LIFE APPARATUS 
Flexible Film Isolators for sterile delivery, rearing and transfer of 
germ-free animals. IC60. 

CASEWORK 
Complete casework needs. Planning, installing and maintenance. Bae. 
wall, storage cabinets. Counters, work tables, carts. MC-503. 

Scientific and Industrial Department 

E R I e * P E N N S Y L V A N I A 

World's largest designer and mu oadurr of Sterilizen, Surgical Tables, ighis ond related technical 
equipment for Hospitals, Industry and Research. 



TWO ECELLET REASONS: WHY YOUI 

For paraffin sections 

MINOT CUSTOM MICROTOME 

Perfection in precision . . . that's the only accurate way to 
describe IEC's Minot Custom Microtome. 

Several outstanding features make the Minot Custom an 
ideal instrument for paraffin sectioning. It is truly custom 
built . . . painstakingly crafted with uncompromising pre- 
cision which enables you to produce uniformly thin, un- 
distorted sections hour after hour. 

It's easy to use. Thumb screws anchor the knife in place 
and alter the angle of cut at will. Another thumb screw 
allows you to select the thickness of cut at 2 micron incre- 
ments from 2 to 16 microns. A ball and socket specimen 
clamp allows quick orientation and you can remove the 
specimen plate and replace it with another without losing 
orientation. A direct screw-drive feed gives rigid accuracy 
as each turn of the balanced drive wheel advances the 
specimen and passes it over the knife. 

You can clean this microtome with a faucet spray if you 
like. It is made of 100% rustproof materials in a natural 
metal finish that can't chip or stain. It has few moving 
parts and is so rugged it holds its original precision for 
a lifetime in the busiest laboratories. 

DEMAND A DEMONSTRATION - If you do paraffin sec- 
tioning, you owe it to yourself to try this instrument - in 
your laboratory before you buy any microtome. 
Write to: 

INTERNATIONAL EQUIPMENT CO. 

300 SECOND AVENUE ' NEEDHAM HEIGHTS 94, MASS. 
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For f rozen sections 

NEW CTD MICROTOME CRYOSTAT 

Now frozen sectioning becomes even more refined with 
lEG's new CTD. This instrument is an improved model of 

the famous International-Harris CT that revolutionized 
frozen sectioning. The CTD features a new polar zone 
cold control that maintains precise temperatures-- 
-+-1l C ...right at knife level where temperature is most 
critical. Just set the selector knob at any temperature 
between ~10O C and -3&0 C. The CTD will hold this 
temperature and prove it with a readout device which indi- 

::Bolivia ~~~~~cates the actual temperature at knife levelA new termal 
insulated clear plastic cover and special anti-fog control 
eliminates condensation problems regardless of ambient 
humidity. A drain is provided for ease in cleaning, defrost- 
ing, and decontamination when necessary. Everything 
necessary for precise frozen sectioning has been perfected 
in this compact, efficient instrument including the 100% 
rustproof Minot Custom Microtome. Fresh tissue to fin- 
ished slide takes only minutes with the CTD. It will give 
you large or small thin, undistorted sections having ex- 
ceptional cytologic detail for definitive pathologic diag- 
nosis, and histochemistry. 



Immediately developed records... 

Clear, completely developed and dry 6N chart recordings of excellent contrast and stability - permitting 
immediate study of physiologic events being measured - can now be produced directly by Sanborn 
photographic recording systems. The optional Model 563 Rapid Developer is a compact unit designed 
for attachment to the front of the Recorder in any "564" or "568" system and can also be attached to 
the "550" series. The unit continuously develops standard bromide paper. Immediately following 
development the trace is visible through a red viewing window and the--dry record is accessible a few 
inches below the window. The record may also be fed Into the regular container if routine processing 
Is needed, without removing the Rapid Developer. 

Sanborn DC-500 cps recording systems using this new Developer unit reflect many design improve- 
ments and operating features such as a wide choice of specialized "350" series interchangeable pre- 
amplifiers ... multiple recording speeds . . . trace amplitudes over entire 6N chart width ... uniform 
one mm trace width at all speeds ... photographic quality unaffected by line voltage variation between 
105 and 125 volts timing marks at 1/25th, 
1/5th and one-second intervals, amplitude lines .u... 
one mm apart with provision for wash-out over .. A t 3. 
any 2V2iM section. : .......... 
For complete information on the Rapid Devel. - 
oper, economical 4-channel "1564", system and 4. 1 ......./ 
to 8-channel "i568"1 systems, call your Sanborn l< 

Branch Office, Service Agency or write the :: 
Medical Division in Waltham. . . ... .. . . .. 

now provided by 
Sanborn photographic 

record ing systems 

* ..:~~~~~~~~~~~~~~~~...... 

4_4l,~4~.4A4~ SANDORN COMPANY 
MEDICAL DIVISION Waltham 54, Mass. 
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INVERTED LABORATORY AND RESEARCH MODELS 
Brightfield Laboratory Models: 
MONOCULAR MODEL MIC. Four brightfield ob- 
jectives 5X, lOX, 40X, 100X (oil); eyepieces 5X, 1OX, 
l5X; ample height adjustment of condenser-illumi- 
nator for even large culture bottles; $409. 
built-in base transformer. 
BINOCULAR MODEL BMIC. Binocular version $609 
of Model MIC. with camera mechanism. $6 9* 

Brightfield Research Models: 
MONOCULAR MODEL BR-MIC. Five brightfield ob- 
jectives 5X, lOX, 20X, 40X, 10OX (oil); eyepieces 5X, 
1OX, 15X; rack and pinion condenser mechanism with 
individual centering adjustments for condenser and 
illuminator; elevating compartment provides $545 
handy storage for accessories. 
BINOCULAR MODEL IR-IMIC. Binocular version of 
Model BR-MIC, with camera mechanism. $745 

Phase Research Models: 
MONOCULAR MODEL PH-MIC. Eight phase objectives 
10X, 20X, 40X, 10OX (oil) in both bright and dark- 
medium contrast; eyepieces5X, 10X, 15X; high inten- 
sity Koehler-type illuminator;five-choice intensity trans- 
former; phase turret condenser with aperture 1 o2. 
for brightfield; elevating base. $ ' 

BINOCULAR MODEL PH-BMIC. Binocular 
version of Model PH-MIC plus built-in sioi 2 
camera mechanism. $1012. 

Prices include optics, cabinets, filters, special 
slides, petri dishes, and basic accessories. The 
built-in camera mechanism is standard with 
binocular models and available as an accessory 
for monoculars. Accommodates 35mm. camera 
back or Polaroid Land Camera Attachment. 
Both available at extra cost. 

CAMERA-MICROSCOPES 
The all-purpose microscope for visual examination 
screen viewing and photomicrography. Built-in 
31,4 X 4?1/ camera with four flat field photo-eyepieces 
on revolving turret. Accessory attachments for 35mm., 
Polaroid. and movie cameras. Low-power (5X40X) 
accessories available. Needs only 9' x 12' table space. 

Brightfield Research Models: 
MONOCULAR MODEL U*12. Same objectives 1 
and visual eyepieces as Model BR-MIC. ? 1 1 95. 

BINOCULAR MODEL BU-12. Binocular 
version of Model U-12. $1379. 

Phase Research Models: 
MONOCULAR MODEL U-13. Same phase objectives, 
turret condenser, and visual 90. 
eyepieces as Model PH-MIC. $1390. 
BINOCULAR MODEL BU-13. Binocular $ 
version of Model U-13. 1580. 

Only UNITRON Inverted Microscopes Offer ALL These Advantages 
accommodates slides, wet mounts, special glassware, warming 
chambers and micro-manipulators * unobstructed stage for 
easy access 0 built-in, correct intensity illumination 0 glare- 
free coated optics * special petri dishes for observation 
of cultures even by highest power oil immersion objective 0 
graduated mechanical stage * accessory camera attach- 
ments * long working distance 40X objective and other 
accessories also available 
ASK FOR A FREE 10-DAY TRIAL. You be the judge in 
your own lab. Select the model you want. Then fill out and 
mail the coupon. Microscopes sent and returned at our 
expense. You assume no obligation. Or if you want more 
data on these and other UNITRON microscopes, use coupon 
to request our complete catalog. 
15 MARCH 1963 

INSTRUMENT COMPANY . MICROSCOPE SALES DIV. 
66 NEEDHAM STREET * NEWTON HIGHLANDS 61, MASS. 

I'd like to try UNITRON Model ............ absolutely free for ten 
LJ days with no obligation. Send details. 

I Send me your complete catalogs 4-2i 

NAME 

I ORGANIZATION -------- DEPT. _ 

ADDRESS 

CITY ----- ZONE STATE 

1001 
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Now you can have two-week delivery on infra-red 
filters from your prime source for all optical filters, 

Baird-Atomic, Inc. Shown are some typical curves for 
these units - available in the 0.8 to 1.1 micron and the 
1.6 to 3.5 micron regions. Many options can be had to 
meet your particular requirements . . . choose from a 
variety of bandwidths at M peak transmission and from 
a variety of maximum transmissions at peak wavelength. 
Choice of blocking patterns, also. Sizes to meet your 
needs - send us specifications. Anti-reflection coatings 
and transmission curves can be provided on order. 

Write today for our new brochure telling the complete 
story on these Baird-Atomic IR filters. Information also 
available on broadband and narrow band filters through- 
out the UV and Visible Spectrum. 
Engineers and scientists: Investigate challenging oppor- 
tunities with B/A. Write Industrial Relations Director. An 
equal opportunity employer. 

: ^RA /IOQ -A rOM/C, IA/C. 

_ [/N4,ersiZy Road' Camhidge d8 

A DV AN C ED OPT I CS AND EL EC TR ON IC S. ..SE RV ING SC I EN C E 
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that measures. 

it's the mechanism...* 

no matter how you look at it!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, 

See the Mettler "K" Balance for yourself. Write for demonstration or particulars to: 

@9 Instrument Corporation, 20 Nassau Street, Princeton, New Jersey 4 
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The Only Disposable Plate Completely Compatible 
With Existing Microtitration Equipment 

Cooke Engineering's new Disposable Plate is designed to the precise specifica- 
tions of the original MICROTITER plate. It has the same hole spacing and permits 
multiple titrations when used with the MICROTITER dilution loops. 

The Disposable Plate permits you to enjoy all the advantages of microtitration 
-the saving of time and reagents-and in addition permits you to save space and 
eliminate man-hours of washing. Contaminated plates are quickly disposed of by 
incineration. 

Made of clear plastic, the Disposable Plate is inert, non-toxic, and resistant to 
alcohols, inorganic acids and alkalis. 

Write for more information and free samples. 

\ a ~~~~Medical Products Division 
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fastest, easiest to read (take 16 readings in two minutes) price $985 

Speed and convenience never before possible 
in fluorescence work is yours in the new 
Beckman Ratio Fluorometer. In fact, you can 
take up to 16 successive readings -without 
opening the sample compartment -in 2 min- 
utes or less; and sensitivity is better than one 
part per billion (quinine sulfate). 

Load samples, change filters, and read con- 
centrations quickly and easily ! The sample 
basket holds eight tubes. Push-pull lever to 

change samples in a series. Flip the knob at- 
the side to switch filters and change the wave. 
length. Readout concentrations directly from 
the meter, or ratio-record by attaching your 
standard recorder-no modifications required. 
No other instrument can offer comparable 
performance and versatility. 
Ask your Beckman Laboratory Apparatus 
Dealer for a demonstration. Or write direct 
for Data File S63-864. 

- INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 

Fullerton, California 

International Subsldiarles'4-eneva, Switzeriand; Munich, 6ormany; Glenrothes, Scotland 
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How many kinds of standard apparatus would be I _ qired to carry out the above functions? Quite a few, 
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obviously. But the Vibro-Mixer, with a few simple _ 
attachments on one basic unit, will do them all._ _ 

With its selection of specialized pumps, mem. _ 
brane seals, flask shaking devices and impellers, _ 
the Vibro-Mixer will do anything a whole battery of _ 
other equipment can do -and more -pumping _- 
liquids and gases, defoaming, agitating in virtually_ 
any container, hydrogenation or other gas reactions. _ 
Action is vibratory, not rotary, and can be controlled Especially valuable for 
in intensihl Sparkiess drive mechanism is safe seldatmosphere applI. 

ctos- agitating or 
when used in explosive atmospheres. pyumtpinsg witrhitn closed 

For details see your Aloe Scientific representative no stuffing boxes. 
or write Aloe Scientific, E~. Division of Brunswick, 
1831 Olive Street, St. Louis 3, Mo. 

Set shS4 Va~eta ALOED 
SCIENTiFiO 
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Are you using your Most Expensive 

Scientific Equipment Efficiently? 
If you consider the time you spent in pre- 

paring it your most expensive equipment is 
the personal abstract or data file you have 
been compiling for years. More likely than 
not this exists on 3 x 5 index cards which 
you have filed one way, and searches for 
special articles or correlations are very time 
consuming. 

With the edge notched PMU cards which we 
sell you can convert your present file, even 
without retyping, and from then on record 
your new abstracts directly on our standard 
abstract cards. These edge notched PMU cards 
hold more information than standard tabu- 
lating cards and require no electronic equip- 
ment. The sorting rate is conservatively 11,000 
columns per minute because they sort in 28 
locations at once at more than 400 cards per 
minute. 

The saving is immediately apparent. There 
is no monthly rental on the equipment and 
the job is more efficiently handled than with 
an 8000 dollar sorting installation because 
the cards are designed for the complexity 
and relatively small size of the usual per- 
sonal abstract file. 

Conversion requires no extra typing. If you 
want to your present cards can be attached 
to the standard PMU cards or the data can 
be transferred directly on a Xerox machine. 

The next step is to establish a code for 
punching the data around the edge of the 
cards. We will supply a free coding analysis 
with all Master Units if you give us the in- 
formation listed on the coupon below. 

We have also provided a more detailed 
analysis of procedures in a Special Booklet 
titled: Scientific Uses of Punched Cards. Send 
for it with the coupon below or the maga- 
zine's inquiry card. 

Low Installation Cost 

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

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

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

15 MARCH 1963 

Cards are readily sorted by hand rods. 

USERS (partial list) 

Industrial Firms 

General Electric Borden Chemical Co., Inc. 
Sylvania Electric Equitable Life Insurance 
Kintel Electronics Westinghouse Electric 
Mobil Oil Ling-Temco-Vought 

Institutions and Laboratories 

Franklin Research National Institute of Health 
I list itute US Forest Service 

Bureau of Engraving US Naval Propellant Lab 
and Printing Veterans Hospital 

US Naval Aviation Dearborn Michigan 
Medical Center 

Schools and Universities 

Johns Hopkins Northwestern University 
University University of Adelaide 

Columbia University Dartmouth College 
University of Temple University 

M i nnesota 
Western Reserve 

U niversity 

and hundreds of other institutions and 
organizations 

*0 
* e 

FREE Coding Analysis 
* 0 
* To help you get the most out of your 

PMU data file we will provide a free 

*analysis of your data system to recom-0 

*mend the most efficient coding pro-* 
*cedure. In addition to the specific items0 
*listed below we would appreciate a* 
sample of your present card if it is0 
* 0 
*printed and a full description of what* 

you are putting in and what you ex-'- 

opect to get out of the files. 
* 0 

:Please be sure to 

:list the following: 
* 0 
*Total Number of Basic Categories 
*Subheadings (total) 0 

* ~~~~~~~~~0 
Frequency of searches 0 

:Estimated present size of file 
*Growth Rate per year 0 
*Who will make searches? Professional* * 0 
0 or secretary? 0 
*Field of research 0 
0 0 
*Are you recording original data or just* 
* abstracts? o 
0* 
0* 
00000000000000000000000 

Highly efficient 
Information retrieval systems for personal 

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

Furthermore sorting rates are conservatively 
400 per minute with simultaneous sorting in 
25 categories at once. Procedures with other 
equipment of this speed require one sort per 
category. Our PMU therefore reduces the time 
you have to spend waiting for the retrieval 
sort to be made. 

Chances are that your abstract file is just 
the some as it would be in the lob of an 
eighteenth century scientist. You put the ar- 
ticles into files by authors or by categories; 
abstracts are kept the some way. But did you 
know that for no extra cost you can keep arti- 
cles and abstracts on file in up to ten thou- 
sand categories at once? Think of the possi- 
bilities this creates for cross correlating raw 
data, or bringing together papers that inci- 
dentally touch on related subjects. 

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

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

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

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

Oliver Garfield Co., Inc. 
Rm. 33, 17 St. Marks Place, New York 3, N. Y. 

Please reserve a GENIAC Portable 
Memory Unit in my name for immed- 

| iate delivery. I wish to order with it 
the following equipment: 

I Basic PMU, with 200 
punched cards, hand 

| notching tool, 5 sorting 
rods, Coding Instructions 

@ $19.95 
| add 80? post and handling 

j Master PMU including 
I Basic Unit above plus 

1,000 extra cards and 
free filing cabinet Ca $49.95 _ 

I add $4.75 per unit balance 
refunded, post and handling 

j Cabinet alone @ $8.00 plus 
1.00 postage and handling 

I Additional cards C) $4.00 
per hundred or $30.00 
per thousand. 

I add 30? postage 
per hundred cards 

D Send additional informa- I tion and booklet Scientific 
Uses of Punched Cards. 

I enclose my check or money I order for. $ 
I understand that if I do not find the 
GENIAC Portable Memory Unit all that 
you have said it is I may return the 
entire unit and the cost of the unit 
will be refunded. 

Name__ 
Address 
City 7one.-State 
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_ ~~~e go to an length-_ _d 
_~we wer making neto d fEtEctors g 

X.. 

~~~~~~V I . 

MRI 

Take these new, low-cost Amperex BF3 neutron de- 1 c/s1 using ceramic-to-metal seals throughout~ 
tectors. We keep them in stock in four effective (Aluminum cathodes? We have these also.) We 
lengths: 6t, 8w,, 11' and 26" (alt 1" make them with both MHV and HN 
diameter). We offer other sizes on E connectors.... If this isn't going to 
specialorder.Wedesignthemtohave a gen t enough lengths, let us know 
very good pulse height resolution, low what you specifically need. Write to 
neutron absorption and stable char- Amperex Electronic Corporation, 230 
acteristics. We manufacture them with stainless Duffy Avenue, Hicksville, Long Island, New York. 
steel cathodes to get backgrounds of less than In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave.1 Toronto 17, Oat. 
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the x-ray diffraction METHOD is so unique in its analytical versatility 
that its uses know no end 

x-ray diffraction EQUIPMENT by PICKER is so unique in its technical versatility 
that it broadens and sharpens application 

_____________of the x-ray diffraction method 

the many INNOVATIONS! present in this advanced equipment contribute 
easier operation and higher resolution to the task 
some of these innovations ... 

A monitor-controlled full-wave x-ray generator. 
A biplane diffractometer you can use horizontally or vertically. 
A diffractometer with integral x-ray tube, specimen and detector. 

Take-off angle adjustable without disturbing beam-specimen alignment. 

Independent Omega drive to reveal anomalous orientation in single crystal's.. 
Shutters that provide maximum radiation safety. 
Unmatched variety of scanning modes. 
PLUS 

A remotely-operable SYNCHRONITOR that coordinates the whole system of 
components and circuitry. 

get the fullIstory 

yu loca Pikrrpeettv 

PICKER Xif raYto CRPORAIOMNT yPCE ss nqei t ehia estlt 
Whlt ~ ~~ ta Plans brodwn Yand Iharp nstapplicatlonfo 

of the x-rax-rayfdactiontomttod 
the MARCH 196 IN O AIN1|peetinti09ace qimntcnrbt 
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andviamn reartiosth rggd eP Sublimtoscnit 
ently deliver ultra-high quality products with remarkable efficiency.~~~~~~~~~~~~~.. . .....x 
In the sublimator design condensing coils are placed "inside the~~~~~~.. ... ... 

same chamber" with the materials to be dried. This exclusive design~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-e 
feauremeas ompctmoilefreze-ryinsalltinsotwinii 
cantly lower original equipmentand operating cost. Normally n 

plubin conecios ae rquied.Siplyplu th snglolctia 
cord ito a uitabe outet to perat the ompleeequpmet 

AddtinalunqueSulimto fetues ncudeful smpe vsiil 
itseieoeatorvreccl`ersigad nenlysae 
rfieatincmrso.TaLaaiisaeaalbefo . q 

ft. t 6 q t frqieSbiaosaesple ihitra 

venom tn the Subhmato model no. 16.~~~~~~~~ evenoms 
oaamaglbuin pasasvacie 

RePP viainDUSpartRiEs, INC. ge RP Gardinetr, Neworkst 
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1000 mg 
OPTICAL RANGE 

A greater optical range increases 
operator convenience and permits 
faster, more automatic, weighing- 
only SARTORIUS offers single-pan 
true analytical balances reading 
direct to 0.1 mg (without estimation) 
which have a 1000 mg optical range 
and cost less than $1500.00-our 
prices start at just $725.00. 

Other features of 
SARTORIUS 2600 Models include: 
Ol Automatic temperature compensation 

O Table level controls 

o Logical left-to-right readout 

o Single field of view 

o Safety signal lamp 
El Dual release levers 

O No front corner posts 

O Tared weighing boat 
o Largest reading scale 

o All-metal housing 

SARTORIUS balances are available 
everywhere through stocking dealers 
who will be glad to arrange for a 
free trial or demonstration. For 
further information, please contact: 

MODEL 2601 2602 2603 2604 

CAPACITY 200 g 200 g 100g* lOg 

OPTICAL RANGE 1-0 g 1000 mg 1000 mg 100 mg 

SENSITIVITY 1 mg 0.1mg 0.1mg 001 mg 

DIRECT READING TO 1 mg 001 mg 0 1 mg 0.01 mg 

READABILITY 0.5 mg 005 mg 005 mg( 0005 mg 

PRICE $810.00 $825.00 $725.00 $925.00 
Can be extended by taking to 150 g. 

BRINKMANN INSTRUMENTS. INC. 
1 15 Cutter Mill Road, Great Neck, N. Y. 
PHILADELPHIA. CLEVELAND HOUSTON - MIAMI . MENLO PARK. CAL ST. LOUIS 
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L 4 Sargent SR Recorders have input cir- 
~~~ L ~~~~~cuits, ranges, charts, and other char- 

acteristics specifically engineered fr 
.......... ....... ..17... application with Beckman G C Gas 

. ........ ........... Chromatograp hs, Precision Chrono - 
.. . . . .... . . .. frac, and custom-made experimental 

.... .... -------- ---------chromato graphs. They offer you 
these important advantages: 

. .... .... ...77 ...FAST PEN RESPONSE. Less than one 
. . ....... ..... .... 

second is required for full scale travel, en- 
. .... .... . ..... suing faithful reproduction of the sharp 

slopes and peaks of the chromatogram. 
7j SENSITIVITY. Four microvolts per miu- 

J 2 limeter (1 millivolt per full 240 mm scale) 
permits fu~llrealization of the potential of 

......... ~ ~ the gas chromatograph and chromatogra- 
. ...... ~~~~~~hic method. 

-4(0% ~ ~ ~ ~ ~ RERDUIi~T-to a fraction of a 
..... ...... iJ .....millimeter-ensures that the accuracy of 

....... ...... nalytical measurement is not limited by 
the measuring instrument, which is accur- 

.......... ~ ate to within 20 microvolts. 

-r SPECIAL CHART. Wide 240 mm scale 
is graduated from 0 to 100 to simplify ..... ...... ~calculations. Zero point is offset from 

.. . . ......1 mechanical zero to show negative signals 
..... ..... . .....t a d simplify adjustment-and is at the 

..... .. right for a logical, conventional presenta- 
. .... .... ....-.4..... 

. ...... tion of the chromatogram. 
I < VERSATILITY. A variety of accessories 

...... ........ ~~permit selection of chart speeds, charts, 
. . ..... ..... ... .... ....... v Itage ranges, pens, etc. for other appli- 

t ~~~~cations-with true potentiometric meas- 
uring (no input dividers to distort the 
measured circuit). 

4 ~~~~~~~~~~~INTEGRATING UNIT is available, as a 
c omponent part of the recorder or as an 

-i accessory unit, to provide continuous in- 
-~~ I I jj teg~~Pcration of chromatogram, record for 

---1 quantitative analysis. 
Besides their use in gas chromatography, 

CHROMATOGRAPHY 7 1~~~~~~~---- ...... Sargent SR Recorders have vital apia 
-~ tions in spectrophotometry . . . in pH 

. ....... titration-in recording measurements by 
J an~~Iy analytical device, from simple cells 

ii1 to the more complex instrument, that pro- 
vides a D.C. voltage output. 

PRICES 
S-72180-20 RECORDER-Poten- 
tiometric, I mv, Gas Chromato- 
graph, Sargent Model SR (Pat. 
No. 2,931,964). With input cir- 
cult adapted for optimum per- 
formance with gas chromato- 
graphs........ $120.00 
S-72180-30 RECORDER-Poten- 
tiometric, I mv, Gas Chroma- 
tograph, Integrating, Sargent 
Model SR (Pat. No. 2,931,964). 
Identical with S-72180-20 but 
with S-72170 Disc integrator 
installed for continuous inte- 

grtion of chromatograms 
$1305.00 

Fdt Complete information on SR Recorders, ShAL4,01" A''f Aan- 
~ ~ ~ ~ ~ ~ ~ ~ wrtefo Bletn R~C 
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Thorny grinding problemss% 
Well here's a pointed answer. 

Our Duall Tissue Grinder has a tapered 
tip that lets you vary the clearance and 
put more pressure where it's needed for 
those tough initial grinding jobs. And up 
higher, where its shape is cylindrical, 
you can homogenize to any consistency 
required. Try challenging it with chunks 
of gritty skeletal muscle. Or bits of skin. 
Or tough intestinal tissue. 

It reduces these thorny grinding prob- 
lems to thoroughly ground particles, 
effortlessly. And it works equally well 

AIso available with Teflon? pestle. 

with liver tissue, brain, and other soft 
materials. 

With the Duall you can also prepare 
more concentrated suspensions of tis- 
sue than might otherwise be had. For 
example, a one-to-one homogenate of 
muscle can readily be obtained. Because 
of its conical construction and its pre- 
cise .004" to .006" clearance, the Duall 
completely disperses all tissue placed in 
the tube. (And that can be as little as 
1 or 3 ml., with our two new semi-micro 
sizes.) 

In short, it will do all you could ever de- 

sire of an all glass grinder.* And faster 
besides. According to one research biol- 
ogist we know . .. in about half the time 
of any other grinder he's tried. And he's 
a known conservative. 

The Kontes Bio-medical Glassware Bul- 
letin, TC-5, contains all the facts about 
the Duall, as well as detailed information 
on our other fine bio-medical apparatus. 

Write today. We'll send you a copy free. 

KONTES 
GLASS COMPANY 
Vineland, New Jersey 

See us at the Federation Show-booth 229 

........... . ~ ~ ~ ~ ~ 



The Leitz H.M. microscope has the superior optical and mechanical qualities required of optical 
instruments for the newly emerging terminal science courses in cell biology. Since these new courses 
are based on understanding the cell as a key to meaningful surveys of more complex biological 
concepts, second-rate microscopes are inadequate. 
Leitz makes no compromise in the H.M. Objectives, single-knob precision, coarse and fine focusing 
(see detail close-up at left) and other important features of the H. MI. are identical with those in 
Leitz laboratory or medical instruments costing hundreds of dollars more. Economy is achieved by 
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American Association for the 
Advancement of Science 

BOARD OF DIRECTORS 
PAUL M. GROSS, Retiring President, Chairman 

ALAN T. WATERMAN, President 
LAURENCE M. GOULD, President Elect 

HENRY EYRING MINA REES 
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DON 1<. PRICE ALFRED S. ROMER 
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SECTION VICE PRESIDENTS AND 
SECRETARI ES 

MATHEMATICS (A) 
Magnus R. Hestenes Wallace Givens 

PHYSICS (B) 
Elmer Hutchisson Stanley S. Ballard 

CHEMISTRY (C) 
Milton Orchin S. L. Meisel 

ASTRONOMY (D) 
Paul Herget Frank Bradshaw Wood 

GEOLOGY AND GEOGRAPHY (E) 
John C. Reed Richard H. Mahard 

ZOOLOGICAL SCIENCES (F) 
Dietrich Bodenstein David W. Bishop 

BOTANICAL SCIENCES (G) 
Aaron J. Sharp Harriet B. Creighton 

ANTHROPOLOGY (H) 
David A. Baerreis Eleanor Leacock 

PSYCHOLOGY (I) 
Lloyd G. Humphreys Frank W. Finger 

SOCIAL AND ECONOMIC SCIENCES (K) 
IKingsley Davis Ithiel de Sola Pool 
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Adolph GrUnbaum N. Russell Hanson 

ENGINEERING (M) 
Clarence E. Davies Leroy K. Wheelock 

MEDICAL SCIENCES (N) 
Francis D. Moore Oscar Touster 

DENTISTRY (Nd) 
Paul E. Boyle S. J. l(reshover 

PHARMACEUTICAL SCIENCES (Np) 
Don E. Francke 

AGRICULTURE (0) 
A. H. Moseman Howard B. Sprague 

INDUSTRIAL SCIENCE (P) 
Alfred T. Waidelich Allen T. Bonnell 

EDUCATION (Q) 
H. E. Wise Herbert A. Smith 

INFORMATION AND COMMUNICATION (T) 
Foster E. Mohrhardt Phyllis V. Parkins 

STATISTICS (U) 
Harold Hotelling Morris B. Ullman 

PACIFIC DIVISION 
John P. Tully Robert C. Miller 
President Secretary 

SOUTHWESTERN AND ROCKY 
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Anton H. Berkman Marlowe G. Anderson 
President Executive Secretary 

ALASKA DIVISION 
Allan H. Mick George Dahigren 
President Executive Secretary 

The American Association for the Advancement of 
Science was founded in 1848 and incorporated in 1874. 
Its objects are to further the work of scientists, to 
facilitate cooperation among them, to improve the effec- 
tiveness of science in the promotion of human welfare, 
and to increase public understanding and appreciation of 
the importance and promise of the methods of science 
in human progress. 

Science, Government, and Information 

The inventory of scientific literature is enormous and is increasing 
steadily. The problem of using this literature effectively has become 
of growing concern, especially to those engaged in applied research. 
Recently a thoughtful study was made by a panel under the auspices 
of the President's Science Advisory Committee. The group, with 
Alvin Weinberg as chairman, prepared a well-written report, Science, 
Government, and Information, which merits wide attention. The 52- 
page report is strongest when stating the problems; the practicality 
of some of the remedies outlined is less certain. 

About one-third of the document is devoted to "analyses of the 
nature of the information problem" and to "attributes and problems 
of the information transfer chain and of information systems"; the 
remainder is a series of recommendations. Some of the recommenda- 
tions are addressed to the government, some to the technical com- 
munity. The recommendations to government agencies are explicit 
and could easily be implemented. For instance, "Each federal agency 
concerned with science and technology must accept its responsibility 
for information activities in fields that are relevant to its mis- 
sion. ..." Action on the part of a few key men in government is all 
that is needed to accomplish this. 

Some of the recommendations to the technical community seem 
less practical. Authors of technical papers are urged to "title papers 
in a meaty and informative manner," to "write informative ab- 
stracts," and to "refrain from unnecessary publication." We have had 
experience with authors. Almost all of them would argue that, 
whereas others are deficient in these respects, they themselves are not. 

One recommendation which could be implemented is that some 
scientists and engineers "commit themselves deeply to the job of 
sifting, reviewing, and synthesizing information," since "reviewing, 
writing books, criticizing, and synthesizing are as much a part of 
science as is traditional research." The technical community is urged 
to accord such individuals esteem commensurate with the importance 
of their jobs and to reward them well. 

The authors of some books and review articles deserve, and get, 
little esteem. However, the history of almost every branch of science, 
records instances where a book or review article was crucial in ad- 
vancing a whole disciplinary area. Physicists still speak reverently 
of two review articles by Bethe and of one by Bethe and Bacher 
which appeared in Reviews of Modern Physics in 1936 and 1937. 
These articles organized and illuminated the nuclear physics of that 
day. Many would agree that their impact on physics was comparable 
to work for which the Nobel prize has been awarded. Unfortunately, 
these major contributions were not recognized in that way. 

One means of getting better review articles and books would be 
to establish appropriate prizes for excellence. Award of these should 
be based on the scholarship displayed and the impact of the article 
or book on the development of a field of science. If the standards of 
selection were rigorous, the awards large, and the attendant recog- 
nition great, the attitude of many scientists toward publication of 
their work would be greatly altered. 

The creation of appropriate prizes is feasible. It could be done by 
foundations, or by government on the initiative of professional so- 
cieties. We recommend that the officers of scientific groups give 
earnest consideration to this suggestion.-P.H.A. 

For another view of this document, see page 1088. 
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I3A/ SUPERIOR COUNTING 

jJ+ -PERFORMANCE 
IN N EW TR[-CARBe SPECTROMIETERS 

oSolid-state circuits that meet the demanding require- 
ments of gamma counting are an exclusive feature of 
new Tri-Carb Liquid Scintillation Spectrometers. Even 
if you work only with Betas, the accuracy and stability 
of operation which gamma analysis demands are your 
assurance of superior beta counting performance. If you 
also work with gamma emitters, you'll appreciate the 
versatilitythat allowsyou to perform simultaneous single 
channel analysis from two detectors or dual channel 
gamma counting from a single -detector. a Other 
features of new Tri-Carb Spectrometers: Tritium counting 
efficiency greater than 40% * 200 sample capacity auto- 
matic changer with high speed indexing and reset 
* simultaneous visual data presentation for timer and 
both channels of pulse-height analysis precise temper- 
ature control- accurate within ? L/20C * one year warranty 

(no exclusions) on parts and labor.u For more information 
call your Packard Sales Engineer or write for bulletin 1019. 

PACIARD INSTRUMENT COMPANY, INC. 
BOX 428 * LA GRANGE, ILLINOIS * HUNTER 5-6330 

. 5 



transport in polymeric molecular solids"; 
Albert Szent-Gyorgyi, (subject to be 
announced). 

12 July. T. C. Harman, "Thermo- 
magnetic transport in semiconductors"; 
J. M. Honig, "Thermoelectric and ther- 
momagnetic phenomena." 

Organic Coatings 

Harold L. Jaffe and Joseph Gaynor 
are chairman and vice chairman, re- 
spectively. 

15-19 July. D. R. Hays, "Factors 
affecting solvent retention: carbon-14 
tagged solvents in poly (methyl metha- 
crylate) films"; William E. Weesner, 
"Sulfur-polyester products"; Kurt Gut- 
freund, "Instrumental techniques ap- 
plied to paint film deterioration"; Rob- 
ert Evans, "The functionality of tars"; 
Robert Toomey, "Solvent release and 
paint decomposition"; C. K. Ikeda and 
S. Hochberg, "2-vinyl-1, 3-cyclic ace- 
tals, a new class of paint vehicles"; 
C. E. Anagnostopoulos, "Nascent ultra- 
violet screeners for protecting polymers 
against the effects of weathering"; D. A. 
Brubaker, "Binder requirements for 
electrostatic printing papers"; Edward 
G. Locke, "Surface characteristics of 
wood as they affect the durability of 
finishes." Speculative discussion: Pig- 
mented latex film formation, George L. 
Brown, John Brodnyan, Edward Boba- 
lek, Frank J. Hahn and others. 

Organic Reactions and Processes 

Ellis K. Fields and William E. Truce 
are chairman and vice chairman, re- 
spectively. 

22 July. S. Meyerson, "Organic ions 
in the gas phase"; M. J. S. Dewar, 
"Stereochemistry of addition to double 
bonds." 

23 July. L. Horner, "Syntheses with 
organophosphorus compounds"; T. W. 
Campbell, "Catalytic conversion of 
isocyanates to carbodiimides"; G. L. 
Closs, "Recent developments in car- 
benes." 

24 July. P. Kovacic, "Polymeriza- 
tion of aromatic nuclei"; F. Hubenett, 
"Preparation and properties of isothia- 
zoles"; H. E. Zitnmerman, "Recent 
developments in mechanistic and ex- 
ploratory organic photochemistry." 

25 July. D. Bryce-Smith, "Unsol- 
vated organomagnesium complexes"; 
F. Ramirez, "The oxyphosphorane rea- 
gents"; A. Schriesheim, "Hydrocarbon 
carbanions." 
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EXCLUSIVE Ainswortb Features 
*all standard equipment on Type 10 Balance 

at no extra charge 

AINSWORH' 
iw 10 

qM Iff~~~ 

AINSWORTH TYPE 10 
(compact size) Substitution-Weighing 
Analytical Balance 

Taring Device... permits reading 
direct from zero; helps eliminate 
mathematical errors; saves time. 

Patented Compensated Beam 
...minimizes effects of changes 
in temperature, air density and 
humidity. (U.S. Pat. No.3,019,846) 

"Add Weight" and "Remove 
Weight" Signals...appear auto- 
matically on screen to immedi- 
ately assist operator in weighing. 

Only All Metal Case by Ameri- 
can manufacturer ...for maximum 
durability and resistance to most 
laboratory chemicals. 

YOU NAME THE DATE-WE'LL DEMONSTRATE 

For complete information, or demonstration, just send this coupon 
* .Z - - - W ; 5 , i d -W- - . , .......... .. W . W~~~~~~~~~~~~~~~~~~~~~....... 

.Bijng ~~~~~~~~~~~~~~~~~~~~~~~.'.x5... ...... 

WM. AINSWORTH & SONS, INC. 
Dept. S-2151 Lawrence St., Denver 5, Colorado 

Gentlemen: I would like to have 

a demonstration of your Type 10 balance 

a copy of your Bulletin 662 on the Type 10 balance. 

NAME: ... . .. 

COMPANY:. . 

ADDRESS:. . 

^'j .'.. '.'.............."-'.'.'...'.'...".''.'5'5.".'.. .-.....107............................................................... Ole 
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ELECTROSTATIC GENERATORS 

Utilized Worldwide for Applications in: 
Nuclear Physics. Insulation Testing, 
Electron Microscopy, Mineral Separation, 
Electrostatic Precipitation 

Provide High-Voltage Power Supplies in a 
Wide Range of Models... Featuiiii7: 

* Essentially pure DC output 
* Voltages to 600 KV, infinitely variable 
* Current to 14 ma 
* Medium or High Stability, to 0.1%lo hr. 

drift 
* Easily adjustable, closely regulated out- 

put voltages to .001%/c 
* Simplified maintenance, long life 
* Extreme safety: Low output capacitance, 

Minimal short-circu-it & overload currents, 
Remote adjustment & shut down 

Write notw for new Catalog 100 covering the com. 
plete line of Sanmes Electrostatic Generators. 

USA, INCORPORATED 
Dept. P, 269 Commercial Ave., Palisades Park, N.J. 

... .... 

LABORATORY APPARATUS 
"Lab accepted standard of quality" 

SCIENTIFICALLY ENGINEERED 
CAREFULLY MANUFACTURED 

PROPERLY PRICED 

THERMOLYNE STEPLESS INPUT 
CONTROL TYPE 8000 
Excellent for control of small electric 
furnaces, hot plates, heating mantles, heating 
tapes, water baths, etc. 
Stepless percentage timer delivers a uniform 
percent of apparatus rated input regardless 
of line voltage and ambient temperature 
variations-infinitely variable, manually adjusted. 
115 or 230 volts, 1500 watts non-inductive 
load-works in any position-small size 
ideal for bench top controller-clip hanger 
and rubber feet-dovetail bracket for 
mounting-3-wire grounded cord and 3 
prong plug. 

PRICES 115 v $15.75 
230 v $18.75 

Write, wire, or phone for complete Information 
and name of nearest dealer 

Dept. 568, 
2555 Kerper Blvd., Dubuque, Iowa, U.S.A. 

1080 

LIQUID 
* HELIUM 

ECONOMICALLY PRODUCED BY 
GARDNER CRYOGENICS 
A constant inventory of at least 
2,000 liters of liquid helium as- 
sures prompt and reliable delivery, 

air transport for overnight 
service anywhere in the U.S.A. 
A staff of highly experienced 
cryogenic engineers is capable of 
solving your low temperature prob- 
lems. Call or write us regarding 
our consulting service on Cryo- 
genic Systems Design. 
In addition to liquid helium 
helium gas and liquid hydrogen 
are also available. 
Dewars with large apertures are 
available on a rental basis for low 
temperature experiments. 

*. ? GARDNER 
09a CRYOGENICS. 

C @ ] _ g CORPORATION 

141 William Street 
Hightstown, N. J. 

jone 4483373 * Ara Cde609 

26 July. W. M. Wagner, "Reactions 
of trichloromethyl anions"; K. U. In- 
gold, "The reaction of peroxy radicals 
with phenols." 

Energy Coupling Mechanisms 

D. R. Sanadi and W. Kielley are 
chairman and vice chairman, respec- 
tively. 

29 July. Properties and function of 
ATPase: M. Avron, "Recent studies on 
the coupling of phosphorylation to elec- 
tron transport in photophosphoryla- 
tion." (B. Petrack, discussant). D. E. 
Koshland, "Properties of the interme- 
diate stage in myosin hydrolysis as in- 
dicated by 0"8-exchange studies"; E. 
Racker, "ATPase and other coupling 
factors of oxidative phosphorylation." 
Role of iron proteins: A. San Pietro 
and K. T. Fry, "Studies on photosyn- 
thetic pyridine nucleotide reductase." 
(R. Bartsch, discussant). L. Mortenson, 
"Ferredoxin and its role in anaerobic 
electron transport." (J. E. Carnahan, 
discussant.) P. Handler, "Mechanism 
of action of iron flavoproteins." 

30 July. Functional groups: W. 
Kielley, "Role of sulphydryl groups in 
the active center of myosin"; A. Strach- 
er. "Studies on the ATPase active cen- 
ter of myosin A"; A. Fluharty, "Evi- 
dence for participation of a dithoil 
function in oxidative phosphorylation"; 
J. J. Blum, "Activation of myosin AT- 
Pase by some uncoupling agents"; J. W. 
Newton, "Disulfides in the photochem- 
ical apparatus of bacteria"; P. G. Heyt- 
ler, "Study on the mechanism of action 
of CCP class uncouplers." 

31 July. Coupling factors and inter- 
mediates: G. Pinchot, "Mechanism at 
the first phosphorylation site"; D. E. 
Griffiths, "Oxidative phosphorylation at 
the pyridine nucleotide level"; P. D. 
Boyer and J. B. Peter, "Bound phos- 
phohistidine and an activated imidazole 
structure in phosphorylation and energy 
transfer reactions"; D. E. Green, M. 
Hanson, A. Smith, and G. Webster, 
"On the factors essential for oxidative 
phosphorylation"; A. L. Lehninger, 
"Coupling factors of rat liver mito- 
chondria"; D. R. Sanadi, "Oxidative 
phosphorylation in the DPNH-quinone 
reductase reaction." 

1 August. C. Hind and A. T. Jagen- 
dorf, "Intermediates in photosynthetic 
phosphorylation." (J. W. Hinkson, dis- 
cussant. ) M. Morales, "Molecular 
changes associated with contraction"; 
D. I. Arnon, "The energy transforma- 
tion reactions in photosynthesis"; B. 
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TI ME-SAVERS 
BY TROEMNER 

1. Precision laboratory balance- 
Model 410-Sensitivity 2 mg. Capacity 
120 g. No bands or wires to bend or lose 
"life." Handsome blue-gray heavy metal 
case. Weighs to full capacity with lid 
closed. $165. 

2 Heavy-duty precision balances- 
Models 195-B and 2-89B-Capacities 
3 or 6 kg. Sensitivity as fine as 100 mg. 
Locking tare weight. Beams graduated 
in mg., g., or oz. From $95. 

3 . Specific-gravity chain balance- 
Model S100-Ideally suited for S.G. 
determinations of liquids and solids to 
within 0.0001. Also operates as a sensi- 
tive chain analytical balance. From $168. 
the copleineiofgqaity Troemne balac- 

anest n er ightios.o iud n oist 

tHenrmlt in fqiy Troemner, Inc- 
22cs nd &wasergSts.,Piaepa21P. 

1~ MAC 16 

Chance, "Conversion of energy into 
electron flow, with the formation of 
'high energy' intermediates"; J. Gergely 
and A. Martonosi, "Control mecha- 
nisms in muscle contraction and relaxa- 
tion." 

2 August. Quinones in electron 
transfer: T. Stadtman, "Phosphoryla- 
tion associated with oxido-reductions in 
anaerobic bacteria"; F. Crane, M. Hen- 
ninger and R. A. Dilley, "Plastaqui- 
nones and tocopherol quinones in chlo- 
roplast"; D. W. Krogman, "The role of 
quinones in chloroplast electron trans- 
fer." 

Photonuclear Reactions 

D. J. Zaffarano and Evan Hayward 
are chairman and vice chairman, re- 
spectively. 

5-9 A ugust. (Speakers to be an- 
nounced), "The photodisintegration of 
light elements"; "Fluorescence of nu- 
clear levels below the particle thresh- 
old"; "Experimental evidence for high- 
er order multipole excitations"; "Elec- 
tron induced reactions and collec- 
tive excitations"; "Excitation of nuclear 
states by heavy particle bombard- 
ment"; "Review of particle-hole calcu- 
lations and shell model theory"; "Con- 
tributions to nuclear structure from 
high energy experiments"; "Photonu- 
clear cross-sections above the giant 
resonance"; "New experimental tech- 
niques applied to particle emission 
cross-sections." 

Fluorine Chemistry 

Leo A. Wall and Murray Hauptschein 
are chairman and vice chairman, re- 
spectively. 

12 August. (Glenn Finger, chair- 
man): Cedric L. Chernick, John G. 
Malm, and Howard H. Claassen, 
"Preparation and properties of inert 
gas compounds"; A. V. Grosse, A. D. 
Kirshenbaum, A. G. Streng and L. V. 
Streng, "Preparation and properties of 
krypton tetrafluoride." (J. C. Tatlow, 
chairmann: B. Sukornick, "Chemistry 
of some NF, OF and SF compounds." 

13 August. (Michael Szwarc, chair- 
man): K. 0. Kutscke, "Photochemical 
production and reactions of perfluoro- 
alkyl radicals"; A. F. Trotman-Dicken- 
son, "The reactions of fluorinated cy- 
clopropanes"; S. V. R. Mastraneglo, 
"Chemical evidence for two forms of 
CF2." 

S 
* 

S 

~~SYLVANSYLAN 
FLUOROCARBON CO., INC. 

1115 N. 38th Street, Philadelphia 4, Pa. 
PHONE: EVergreen 6-0603 TWX: PH 252 

5Du Pont Reg. T.M. 
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eez rying! 

liquid 
DRI-CO2O!the first A CO2 
freeze-dry equipment 

Stow the screw driver and hammer. The 
answer to safe, inexpensive and accurate 
freeze-drying of heat-sensitive laboratory 
specimens is here. It's called DRI-COOL.. 

9 ~~~~~~~~ 

offering laboratories, hospitals and research 
centers the first. liquid carbon dioxide freeze. 
dryer ever developed. Processing of blood, 
viruses, vaccines, protein extracts and other 
labile substances is safe, fast, and without 
the mess of dry ice. No danger of fire or toxic 
reaction from the acetone or alcohol used 
with dry ice devices either. Just hook up a 
bottle of instantly available liquid CO-2, 
which can be stored indefinitely, flick a few 
switches, open a valve, and you're off! We 
think DRI-CQ2OL is the best freeze-dryer -in 
this cold, cold world. The price? That's cool 
too just a fraction of the cost of com- 
parable mechanical refrigeration units! Ask 
your supplier to demonstrate one. Better 
yet, write us for literature, and we'll tell 
him to call on you. 

6Xiate_ 
ASOIAE TETN AOATREIC 

16 _ot 6 WyeN. C- frd 20 
1082.... 

14 August. (Colin R. Patrick, chair- 
man): John L. Margrave, 'Thermo- 
dynamic properties of inorganic fluo- 
rine compounds"; Donald W. Scott, 
TExperimental and- statistical thermo- 
dynamics applied to fluorine com- 
pounds." (Robert Simha, chairman): 
Colin R. Patrick, "Solution properties 
of aromatic fluorocarbons and some 
observations on the theories of solu- 
tions of fluorocarbons"; A. J. Havlik 
and Robert Simha, "Considerations on 
the equation of state for chain-like 
liquids; fluorine and non-fluorine con- 
taining oligomers." 

15 August. (Murray Hauptschein, 
chairman): William T. Miller, "Substi- 
tution and addition reactions of fluo- 
roolefins"; Carl G. Crespan, "Sulfur 
and oxygen containing derivatives of 
fluoroolefins"; Joseph D. Park, "Recent 
advances in nucleophilic displacement 
reactions of fluorinated cyclobutenes." 

16 August. (William Postelnek, 
chairman): J. C. Tatlow, "Synthesis 
and reactions of aromatic fluorocarbon 
derivatives"; Christ Tamborski, Robert 
J. Harper, Jr., and Edward J. Soloski, 
"Preparation and reactions of perfluo- 
roaryl organo-metallic compounds." 

Geochemistry-Origin of Petroleum 

Frederick D. Rossini and Harold 
M. Smith are co-chairmen. 

19 August. Basic geological con- 
cepts (H. D. Hedberg, discussion lead- 
er). Basic geochemical concepts (J. M. 
Hunt, discussion leader). The raw ma- 
terial for bacterial action (J. R. Vallen- 
tyne, discussion leader). The course and 
results of bacterial action (S. C. Ritten- 
berg, discussion leader). 

20 A ugust. Organic compounds 
formed as a result of and subsequent 
to bacterial action (J. G. Erdman, dis- 
cussion leader). Hydrocarbons in petro- 
leum (B. J. Mair, discussion leader). 
Sulfur, nitrogen and oxygen com- 
pounds in petroleum (J. S. Ball, dis- 
cussion leader). 

21 August. Porphyrins, pigments 
and metals in petroleum (G. W. Hodg- 
son, discussion leader). Isotopes in pe- 
troleum (S. R. Silverman, discussion 
leader). Thermodynamics, equilibrium 
and thermal stability (F. D. Rossini, 
discussion leader). Clay-organic com- 
plexes (R. A. Rowland, discussion lead- 
er). Catalysis under geological condi- 
tions (R. B. Anderson, discussion 
leader). 

22 August. Compaction and migra- 

a true Universal Adapter 
for the laboratory 

A precision-engineered 
standard-taper cone ot 

* 35 mm. _ { hIgh -melting polypropyl- 
ene - can be cut or 
sawed to any shape 
needed. 

k 

27_ cm.Cut a "Poly-Cone" Into 
50-mm. segments and you 
have 6 concentric bush- 
ings, each capable ot 
bridging two adjacent J 
joint sizes. 

3 M. 

IN.. 

35/50 to 30/50 (accommodates 34/45 to 29/42) 

30/50 to 25/50 (accommodates 29/42 to 24/40) 

25/50 to 20/50 (accommodates 24/40 to 19/38) 

20/50 to 15/50 (accommodates 19/38 to 14/35) 

15/50 to 10/50 (accommodates 14/35 to 10/30) 

10/20 to 5/20 (accommodates thermometers, glass 
tubing, etc.) 

Breakage problems are solved with 
these standard taper, full length, hol. 
low stoppers. Excellent grip head. Elim- 
inate freezing. For use in glass or poly- 
ethylene bottles. 
Available at your laboratory supply house 
Listed in our NEWV Z963 56-page catalogs. 

Write Dept. E for your FREE copy. 

BEL-ART PRODUCTS, 
PEQUANNOCK, N. J. OXbow 4-0500 
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tion: (I. H. Milne and E. G. Baker, 
discussion leaders). G. D. Hobson, "The 
occurrence and origin of oil and gas." 

23 August. Synthesis of ideas on 
origin of petroleum-a panel discussion 
(W. E. Hanson, leader): N. P. Stevens, 
E. Eisma, P. A. Dickey, U. P. Col- 
ombo, F. J. Stevenson, M. Louis, and 
C. H. Oppenheimer. 

Glass 

Norbert J. Kreidl and Martin Gold- 
stein are chairman and vice chairman, 
respectively, for these sessions on de- 
fect structures. 

26 August. High energy radiation 
effects (J. R. Hensler, chairman): R. A. 
Weeks, "Introduction to defect struc- 
tures"; F. Laves, "Infrared absorption 
of hydrogen and other impurities in 
quartz and silica." High energy radia- 
tion effects (continued) (R. A. Weeks, 
chairman): J. Weil, "Paramagnetic im- 
purity centers in quartz"; G. W. Ar- 
nold, "Influence of growth rate on 
radiation induced defects in quartz." 

27 August. High energy radiation 
effects (continued) (J. G. King, chair- 
man): J. G. Castle, "Spin lattice re- 
laxation at defect sites in quartz"; S. 
Weissmann, "X-ray and electron micro- 
scope studies of fast neutron irradiated 
quartz and fused silica." High energy 
radiation effects (continued) (E. W. J. 
Mitchell, chairman): E. W. J. Mitchell, 
"Defect structures"; J. H. C. Lietz, 
"Luminescence and absorption in zir- 
con and fused silica." 

28 A ugust. High energy radiation 
effects (continued) (S. D. Stookey, 
chairman): P. J. Bray, "Magnetic reso- 
nance studies of the structure of glass"; 
R. E. Strakna, "Effects of fast neutron 
irradiation on elastic properties of 
fused silica." High energy radiation ef- 
fects (continued) (M. Goldstein, chair- 
man): R. W. Douglas, "Ideal and real 
glasses"; P. Acloque, "Studies on de- 
fects in glass at St. Gobain Labora- 
tories." 

29 A ugust. Stimulated emission 
(R. J. Ginther, chairman): H. Kallman, 
"Radiative processes"; F. J. McClung, 
Gisela Eckhardt, R. W. Hellwarth, and 
D. Weiner, "Stimulated Raman scatter- 
ing." Stimulated emission (continued) 
(H. Kaliman, chairman): H. W. Gandy, 
"Stimulated emission in silicate glasses." 
Brief papers on stimulated emission 
will also be presented. 

30 A ugust. ( N. J. Kreidl, chairman) 
Continued brief papers. 
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one of a series 

A New Concept 
in Ion Exchangers 

CM-Sephadex? 
Introduction of ionic groups into 
SEPHADEX, a hydrophilic insoluble 
product derived from cross-linking the 
polysaccharide, dextran, makes possi- 
ble an entirely new series of ion 
exchangers. The SEPHADEX ion ex- 
changers have 

* High capacity 
* Low nonspecific adsorption 

SEPHADEX ion exchangers make possi- 
ble the purification, separation and 
fractionation of a wide range of low 
molecular weight, complex organic 
compounds, proteins, and related ni- 
trogenous substances with high yields. 

A diversity of types, both anionic and 
cationic, are available to meet specific 
requirements. Have you investigated- 

CMmSephadex 
Active group carboxymethyl 

character cationic, weakly acidic 
capacity 4-5 meq/g 

CM-SEPHADEX is prepared in two forms: 

C-25, which is highly effective for sepa- 
rating low molecular weight, complex 
organic substances, and C-50, which 
has a far greater binding capacity than 
C-25 for large size molecules-particu- 
larly useful for purification of proteins, 
enzymes, and related nitrogenous 
compounds. 
This product is available in the follow- 
ing sieve fractions: Coarse, Medium, 
and Fine. 

f PHARMACIA FINE CHEMICALS, INC. 
501 FIFTH AVENUE 
NEW YORK 17, NEW YORK 

S FII Send me information on 
SEPHADEX ion Exchangers. 

Name 

Company 
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Meetings 

Forthcoming Events 

April 

8-10. Seismological Soc. of America, 
Berkeley, Calif. (K. V. Steinbrugge, 465 
California St., San Francisco 4, Calif.) 

8-11. American Personnel and Guidance 
Assoc., Boston, Mass. (APGA, 1605 New 
Hampshire Ave., NW, Washington 9) 

9-11, American Assoc. of Anatomists,' 
Washington, D.C. (L. B. Flexner, Dept. 
of Anatomy, School of Medicine, Univ. 
of Pennsylvania, Philadelphia) 

10-11. Engineering Aspects of Magneto- 
hydrodynamics, 4th symp., Berkeley, Calif. 
(G. S. Janes, Avco-Everett Research Lab- 
oratory, Everett 49, Mass.) 

11-13. Natural Radiation Environment, 
intern. symp., Houston, Tex. (J. A. S. 
Adams, Dept. of Geology, Rice Univ., 
P.O. Box 1892, Houston 1) 

11-13. Eastern Psychological Assoc., 
34th annual, New York, N.Y. (M. A. 
Iverson, Dept. of Psychology, Queens 
College of the City University of New 
York, Flushing 67) 

11-13. Pulsatile Blood Flow, intern. 
symp., Philadelphia, Pa. (E. 0. Attinger, 
Presbyterian Hospital in Philadelphia, 51 
N. 39 St., Philadelphia 4) 

11-13. Southern Soc. for Philosophy 
and Psychology, Miami Beach, Fla. (E. A. 
Alluisi, Human Factors Research Lab., 
Lockheed Georgia Co., Marietta, Ga.) 

12-13. Pennsylvania Acad. of Science, 
East Stroudsburg, (K. B. Hoover, Messiah 
College, Grantham, Pa.) 

14-18. Electrochemical Soc., Pittsburgh, 
Pa. (ES, 30 E. 42 St., New York 17) 

15-16. American Soc. for Artificial In- 
ternal Organs, annual, Atlantic City, N.J. 
(B. K. Kusserow, Medical College of Ver- 
mont, Burlington) 

15-20. Association for Research into 
Periodontal Diseases, 17th intern., Athens, 
Greece. (O. Louridis, ARPA, 8 rue Hip- 
pocratous, Athens) 

16-18. Optical Masers, intern. symp., 
New York, N.Y. (L. Bergstein. Symp. 
Committee, Polytechnic Inst. of Brooklyn, 
55 Johnson St., Brooklyn 1, N.Y.) 

16-19. USAF Aerospace Fluids and Lu- 
bricants Conf. (unclassified), San Antonio, 
Tex. (J. Harmon, Southwest Research Inst., 
8500 Culebra Rd., San Antonio) 

16-20. American Physiological Soc., 
Atlantic City, N.J. (H. Rahn, Dept. of 
Physiology, Univ. of Buffalo, Buffalo 14, 
N.Y.) 

16-20. British Inst. of Radio Engineers, 
Southampton, England. (BIRE, 9 Bedford 
Sq., London, W.C.1, England) 

16-20. Federation of American Societies 
for Experimental Biology, annual, Atlantic 
City, N.J. (M. 0. Lee, 9650 Wisconsin 
Ave., NW, Washington 14) 

16-21. American Soc. for Experimental 
Pathology, Atlantic City, N.J. (K. M. 
Brinkhous, Dept. of Pathology, Un~iv. of 
North Carolinla, Chapel Hill) 

16-21. American Inst. of Nutrition, At- 
lantic City, N.J. (A. E. Schaefer, Bldg. 
16, Rm. 207, NIH, Bethesda 14, Md.) 

16-24. Forensic Immunology, Medicine, 
Pathology, and Toxicology, 3rd intern. 
meeting, London, England. (I. Sunshine, 
2121 Adelbert Rd., Cleveland, Ohio) 

17-19. Institute of Environmental Sci. 
ences, technical meeting and equipment 
exposition, Los Angeles, Calif. (Natl. Of- 
fice, P.O. Box 191, Mt. Prospect, Ill.) 

17-19. Institute of Physics and the 
Physical Society/Joint British Committee 
for Vacuum Science and Technology, 
conf., Liverpool, England (Inst. of Phys- 
ics, 47 Belgrave Sq., London, S.W.1, 
England) 

17-19. Nonlinear Magnetics, intern. 
conf., Washington, D.C. (Inst. of Radio 
Engineers, 1 E. 79 St., New York 21) 

17-19. Plastics, joint congr. of West 
Germany, Switzerland, and Austria, Vi- 
enna. (Wirtschaftsf6rderungsinstitut der 
Bundeskammer der gewerblichen Wirt- 
schaft, 3 Hoher Markt, Vienna 1, Austria) 

17-20. American Astronomical Soc., 
meeting, Tucson, Ariz. (P. M. Routly, 265 
Fitz Randolph Rd., Princeton, N.J.) 

17-20. American Geophysical Union, 
annual, Washington, D.C. (AGU, 1515 
Massachusetts Ave., NW, Washington 5, 
D.C.) 

17-20. German Soc. of Surgery, 80th 
meeting, Munich. (E. Derra, Chirurgische 
Klinik der Medizinischen Akademie, 
Moorenstr. 5, Dusseldorf, Germany) 

17-21. Man, Technology, and Medi. 
cine in Nuclear and Space Age, 3rd in- 
tern. congr., Rome, Italy. (A. J. Shnei- 
derov, 1945 Calvert St., NW, No. 44, 
Washington 9) 

18. Society of Plastics Engineers, re- 
gional technical conf., Syracuse, N.Y. (R. 
R. Collis, c/o Joseph Cashier & Co., Inc., 
810 E. Water St., Syracuse) 

18-20. Neurosurgery, 2nd European 
congr., Rome, Italy. (B. Guidetti, Viale 
University 30, Rome) 

18-20. Stereology, 1st intern. congr., 
Vienna, Austria. (Vienna Medical Acad., 
Alserstrasse 4, Vienna 9) 

18-21. Radiology in Otolaryngology, 
intern. symp., Bordeaux, France. (G. Guil- 
len, 45, cours du Marechal Foch, Bor- 
deaux) 

20. New Jersey Acad. of Science, an- 
nual, Glassboro, N.J. (H. L. Silverman, 
361 Highland Ave., Newark 4, N.J.) 

21-24. Rare Earth, conf., Grand Ba. 
hama Island. (K. S. Vorres, Dept. of 
Chemistry, Purdue Univ., Lafayette, Ind.) 

21-25. International College of Sur- 
geons, North American Federation, an- 
nual, Los Angeles, Calif. (W. F. James, 
1516 Lake Shore Dr., Chicago 10, Ill.) 

22-24. Institute of the Aerospace Sci- 
ences, Dallas, Tex. (R. R. Dexter, 2 E. 64 
St., New York 21) 

22-24. American Oil Chemist Soc., 
Toronto, Ont., Canada. (K. F. Mattil, 
Swift & Co., Packers and Exchange Ave., 
Chicago 9, Ill.) 

22-24. Biomedical Engineering, 3rd 
symp., San Diego, Calif. (J. H. McLeod, 
Program Committee, 8484 La Jolla 
Shores Dr., La Jolla, Calif.) 

22-25. American Physical Soc., Wash- 
ington, D. C. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27) 

22-26. Radioisotopes and Radiation in 
Plant and Animal Insect Control, intern. 
symp., Athens, Greece. (J. H. Kane, In- 
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THE SPOT GALVANOMETER 
Laboratory Accuracy... Shop Ruggedness 

The Cambridge Spot Galvanometer provides a complete outfit- 
galvanometer, lamp and scale-in one self-contained plastic case. It 
is robust, has a stable zero and does not require accurate leveling. 
The sharply defined spot can easily be read at a distance. The lamp 
may be operated on A.C. current or 6 volt battery. Sensitivities are 
19, 30 or 170 mm. -per microampere using coils of 20, 50 or 400 ohms 
respectively. Scale can be read to 0.2 mm. 

OTHER GALVANOMETERS ARE AVAILABLE 
FOR A VARIETY OF APPLICATIONS IN 

INDUSTRY AND RESEARCH. 
SEND FOR PRINTED LITERATURE. 

CAMBRIDGE INSTRUMENT CO., INC. 
1681 Graybor Bldg., 420i Lox. Ave., N.Y. 17, N.Y. 

PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 

!ike This... 
j_ } * sit while you adjust it 

0 enjoy "live action" comfort 
* fold it down to go under tables 
Turn a knob under the seat, 
move the backrest forward or 
backward (up to 6"). Then lean 
back. No abrupt stop. Always 
springy "live action" comfort. 
It's tempered steel-that's the 
secret' (It has been tested up to 
250 lbs. without taking a set.) 
And to top it all, it folds down 
to go under tables and benches, 
leaving aisles clear for cleaning. 
and ... c 

s-s E 3 JUST LIFT SEAT TO DESIRED HEIGHT 

IUC-A- TSC-A. 
1520 1520 All this and the famous Ajustrite 

seat that you merely lift to the 
c-Liz ;desired height. Simple. Fast. 

! I e .... Clean. No tools. Thanks to 
ciP the unique Ajustrite mecha- 

nism, hundreds of thousands 
of Ajustrite chairs and stools 
are in use. 32 models for schools, 
laboratories, hospitals, factor- 
ies, drafting rooms, offices. It 

j y d will pay you to write for our 
R PC- As CPC -A- illustrated folders. 

1826 1520 

AJUSTO..... EQU......M..... T ..COMV4Nt...... 
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The Cooled Flat Plate System was de- 
signed to allow the application of high 
voltages across a horizontal paper 

> :; E | Q ;05 :;: ~~~~~~~~~sheet. Cooling is provided by passing 
cold tap water through a series of tNEW HIGH VOLTAGE baffles which are built into the plate. 

t- t PAPER '%R'i~ffllti, , This method of cooling is much 
more efficient than those utilizing I tv $ $ EV 

r m rew naniiflhtr'it ;t,=D~gm coils that are mounted underneath E 
>&6 0 t SL 

E 
| m. ur nu K 

El; @ 
Ea 

:\;00 <^ h and outside the plate. The unique / .@ 2ar ;- j E ; 0; i;;;E:X0; :;i;:::S~iE0:;0:; :::if~g\V-i;: : ;54 :;; > design of this flat plate assures 
X VERSATILITY FOR SEPARATING the flow of a high volume of cold 

. . ........ t; water through the plate. The J~ ~ ~ ~~~~~~~~~~... .. buffer vessels are located at 
9 ? $04 gN&X&'g' I PEPTIDES * AMINO ACIDS * NUCLEOTIDES ? Yh~r9 > Z each end of the plate making it 
4 f 0 U X t PROTEINS @ ORGANIC ACIDS. SUGARS simple to change your buffer 

-CATECHOL AMINES: solution. A compact system V built into a safety holding box 
4 to prevent access while the 

7i|9X~t'-t' 8 \ '4l |5-,'s;0 Electrophoress, action takes 
tX X r6 PLATr SIZE: 19' x V9" place. 

Model FP-22 COOLED FLAT PLATE 
ELECTROPHORESIS SYSTEM| 
Saves Time - Increases Results - Run Several Strips in One Operation! 

INVESTIGATE TODAY - Write 
for Bulletin #1007/63. for com- 
plete information on this versatile NS UM TSIC. ... ......... 
system for your lab. 

221 PARK AVENUE * HICKSVILLE. NEW YORK 
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tern. Conferences Branch, Div. of Special 
Projects, U.S. Atomic Energy Commis- 
sion, Washington 25) 

22-27. American Acad. of Neurology, 
Minneapolis, Minn. (C. A. Kane, 80 E. 
Concord St., Boston, Mass.) 

23-25. Electronic Processes in Di- 
electric Liquids, Durham, England. (Ad- 
ministration Assistant, Inst. of Physics 
and the Physical Soc., 47 Belgrave Sq., 
London, S.W.1, England) 

24-26. German Soc. of Hygiene and 
Microbiology, Wurzburg. (W. Herrmann, 
Stidtischen Krankenanstalten, Robert 
Koch-Haus, Essen, Germany) 

24-26. Institute of Radio Engineers, re- 
gional conf., San Diego, Calif. (E. Herz, 
4444 Mt. Castle Ave., San Diego 17) 

24-28. German Roentgen Congr., 44th, 
Baden-Baden, Germany. (H. Lossen, GRC, 

Universitiits-Strahleninstitut, Langenbeck- 
str. 1, Mainz, Germany) 

25-27. Mississippi Acad. of Sciences, 
University. (C. Q. Sheely, Dept. of Chem- 
istry, Mississippi State College, State Col- 
lege) 

25-27. Ohio Acad. of Science, Wilber- 
force. (G. W. Burns, 505 King Ave., Co- 
lumbus 1, Ohio) 

25-27. Population Assoc. of America, 
Philadelphia, Pa. (P. C. Glick, Bureau of 
the Census, Washington 25) 

25-27. West Virginia Acad. of Science, 
Buckhannon. (J. A. Duke, S.J., Dept. of 
Chemistry, Wheeling College, Wheeling, 
W. Va.) 

25-28. Association of Clinical Scien- 
tists, Louisville, Ky. (R. P. MacFate, 54 
W. Hubbard St., Chicago 10, Ill.) 

26-27. American Mathematical So- 

:7 | 

v ~ ~ ~ ~ ~~~~~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~~~~~~~~~ .^ . .... . 

Performance, Reliability and 
Quality-your best buy 

Quality and simplicity of design 
make the rectilriter? recorder an 
outstanding, reliable performer. 
Utilizing a large, powerful mag- 
net, the rectilriter recorder offers 
maximum sensitivity, fast response 
time, and low input impedance 

-requires less 
damping cir. 

- ;000:i~lE0 - cuitry. True 

r2 II :00 -- rectilinear re. iES:EE:EEA 
ERR!cording using __ ~~the proven 

= . .... 

error-free rectil rite? system de- 
veloped by Texas Instruments in 
1956 -the widest selection of 
ranges and chart speeds - plus 
exclusive operator convenience 
features have made the rectil riter 

a first choice of the most demand- 
ing user. There is a rectilriter to 
fit your particular requirement: 
single and dual channel in both 
portable and flush - mounting 
models. Write for complete infor- 
mation. 

INDUSTRIAL 

0 
TEXAS INSTRUMENTS 

PRODUCTS 
I N C OR PO R ATE D GROUP 
P. 0. Box 66027 HOUSTON 6.TEXAS 

SE N S I N G . R E CO R D N G . TE STIN * DI G1I3TIZING INSTR U M E NTS 
T H E INSTRUMENTS O F T E X A S I N S T R U M E N T S 

570 
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ciety, University Park, N.M. (AMS, 190 
Hope St., Providence 6, R.I.) 

26-27. American Assoc. of University 
Professors, San Francisco, Calif. (W. P. 
Fidler, AAUP, 1785 Massachusetts Ave., 
NW, Washington 6) 

26-27. Illinois State Acad. of Science, 
Carbondale. (C. L. Kanatzar, MacMurray 
College, Jacksonville, Ill.) 

26-27. South Dakota Acad. of Science, 
Rapid City. (T. Van Bruggen, State Univ. 
of South Dakota, Vermillion) 

27. American Soc. for Experimental 
Pathology, Atlantic City, N.J. (K. M. 
Brinkhous, Dept. of Pathology, Univ. of 
North Carolina, Chapel Hill) 

27. Clinical and Diagnostic Aspects of 
Enzyme Multiplicity, colloquium, Ghent, 
Belgium. (R. J. Wieme, Laboratory of the 
Medical Clinic, Pasteurdreef 2, Ghent) 

27-28. American Psychosomatic Soc., 
20th, Atlantic City, N.J. (APS, 265 Nassau 
Rd., Roosevelt, N.Y.) 

27-2. American Ceramic Sbc., Pitts- 
burgh, Pa. (C. S. Pearce, ACS, 4055 N. 
High St., Columbus 14, Ohio) 

28-3. American Assoc. of Cereal Chem- 
ists, Minneapolis, Minn. (C. L. Brooke, 
Merck & Co., Rahway, N.J.) 

28-29. Electron Beam Technology, 5th 
intern. symp., Boston, Mass. (J. R. Morley, 
Alloyd Electronics Corp., 35 Cambridge 
Pkwy., Cambridge 42, Mass.) 

29-30. Combustion Inst., Western States 
Div., San Diego, Calif. (G. S. Bahn, 16902 
Bollinger Dr., Pacific Palisades, Calif.) 

29-1. International Acad. of Pathology, 
52nd, Cincinnati, Ohio. (F. K. Mostofi, 
Armed Forces Inst. of Pathology, Wash- 
ington 25) 

29-2. U.S. Natl. Committee, Intern. 
Scientific Radio Union, annual, Washing- 
ton, D.C. (Miss J. Hannaum, Natl. Acad. 
of Sciences, 2101 Constitution Ave., NW, 
Washington 25) 

29-3. Society of Photographic Scientists 
and Engfneers, annual, Atlantic City, N.J. 
(D. L. Castellini, 98 Leland Terrace, New 
Shrewsbury, N.J.) 

May 

1-2. Polymer Science and Technology, 
conf., London, England. (J. N. Radcliffe, 
Plastics Inst., 6 Mandeville PI., London, 
W.1) 

1-3. American Assoc. for Contamina- 
tion Control, natl., Boston, Mass. (AACC, 
6 Beacon St., Suite 626, Boston 8) 

1-4. American Film Festival, New 
York, N.Y. (Educational Film Library 
Assoc., 250 W. 57 St., New York 19) 

2-3. Human Factors in Electronics, 4th 
annual symp., Washington, D.C. (F. 
Chernikoff, U.S. Naval Research Labora- 
tory, Code 5124, Washington 25) 

2-4. Kansas Acad. of Science, Law- 
rence. (G. A. Leisman, Dept. of Biology, 
Kansas State Teachers College, Emporia) 

2-4. American Philosophical Assoc., 
Western Div., Columbus, Ohio. (L. E. 
Hahn, Washington Univ., St. Louis 30, 
Mo.) 

2-4. Virginia Acad. of Science, Roa- 
noke. (P. M. Patterson, Hollins College, 
Hollins College, Va.) 

2-S. Council of Long Island Technical 
Societies, exposition of technology and 
industry, West Hempstead, N.Y. (CLITS, 
Route 110, Farmingdale, N.Y.) 

SCIENCE, VOL. 139 



F id;- .... 
....-E. ..a.. 

. . . .. . . 

. L . . . 
.....S W ........ 

only- Laboonco 

makes 17 different 

laboratory carts 
This is the most complete line of laboratory carts 

in the industry. And it's the only line of carts den 
signed exclusively for use in the laboratory. Lab. 
conco carts aren't just "warmed over" restaurant 
or shopping carts. They are specifically engineered 
and manufactured with the needs of the laboratory 

. . ... . ... . . . . 

in mind. 

For instance, Labconco carts are .all of heavy 
steel, welded for extra strength. There are no rivets 
or bolts to work loose. To assure lasting beauty, all 
steel parts are chrome plated. 

Typical of the material used ini the construction 
of Labconco carts are fiberglass, compressed asbesZ 
tos, and poly vinyl. These materials are chemically 
inert, rugged, and easy to maintain. Labconco carts 
provide many years of trouble-free service. 

Labconco carts start as low as $35 (F.O.B. Kan. 

sas City). For a fully-illustrated brochure, write 

Labconco, 8805 S. Prospect A.e., Kansas City, Mo. 

LABORATORY CONSTRUCTION COMPANY 
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LOW FLOW 

for accurately metering flows 
from. 005 cc to 250 cc/ni/n. 

All rates per minute. MODEL TM-IO 

Accuracy of flow can be maintained for many hours. 
Pump output is practically independent of variations 
in pressure. Vernier controls permit easy calibration 
and good duplication of desirable flow rates. Mate- 
rial being moved never comes in contact with pump 
mechanism. Wavelike motion of steel fingers forces 
material through tygon tubing. 

SIGMAMOTOR, INC. 
68 N. MAIN STREET * MIDDLEPORT . N. Y. 

-- 
Antisera and Antigens 

E. Coli Salmonella Shigella Klebsiella 
ENTEROPATHOGENIC 

Bethesda-Ballerup 

Proteus Brucella Tularense 
RICKETTSIAL 

Streptococci Pneumococci Meningococci 

B. pertussis C. albicans Trichinella 

H. influenzae Leptospira 

C. Protein Antiserum and Standard 

Infectious Mononucleosis Antigens and Standards 

Fluorescent Tagged Antibodies and Reagents 

POTENT STABLE SPECIFIC 

Descriptive literature on request 

Specify 

DIFCO LABORATORY PRODUCTS 
DETROIT 1 MICHIGAN USA 

BIOLOGICS CULTURE MEDIA REAGENTS 

Excellent values! 

the result of quality 
,_ / and craftsmanship 

BORROUGHS is a name synonymous 
with excellence in the design, styling 
and construction of laboratory furni- 
ture and fixtures. Into every unit goes 

the creative skill of specialized lab technicians and the fine 
precision of the most modern manufacturing techniques. 

send today for illustrated catalog! 
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I Heats and Cools-almost dou- 
ble the range of the average 
visibility bath. 2 Accuracy - constant tempera- 
ture at any level from -10?C 
to +65?C +.01 C -ideal 
where precise temperature con- 
trol is required. 3 Large Capacity-coils fit snug 
against the bottom, the entire 
volume of the jar is usable. 
Glass jar permits fast observa- 
tion. 4 Compact - only 201/2" wide 
271/2a" high. Saves space. Fits 
on any lab table or desk. 5 Self-contained -heating con- 
trols, cooling compressor, all 
parts are housed in this com- 
pact unit. 6 Low Maintenance -Waco Lo- 
Temp has been proved trouble- 
free by laboratories from coast 
to coast. 

7 Low Price-$390.00. 
I Specify: No. 882 Waco Lo-Temp 

Refrigerated Bath, complete 
with Pyrex jar 12" in diameter, 
for 1 15 volt 50/60 cycle AC 

**.$390.00. 
Other sizes and accessories 
available to fit your needs. 
Write for Waco Bath Bulletin 
for complete information. 
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of these causes is the belief, in the 
minds of most people, that when it is 
considered totally, science is a relevant 
and important aspect of our society 
and individual lives. 

Until radio astronomy is as impor- 
tant to the Paterson wards as it is to 
the administration, Noyes and others 
like him will do well to caution the 
government to save its money and go 
slowly. If New Jersey cannot afford to 
forego an additional TV channel, our 
nation cannot afford an accelerated sci- 
ence training program. 

R. C. A. MOORE 

Tektronix, Inc., Beaverton, Oregon 

Memory, Enzyme Induction, 

and Porphyrins 

C. E. Smith speculates shrewdly [Sci- 
ence 138, 889 (1962)] on the question 
of whether memory may be associated 
with enzyme induction. He indicates 
at least three aspects of experimental 
evidence suggesting that the basis of 
a form of biological "memory" lies in 
an increase in enzyme concentrations 
associated with transmitter substances 
"as a long-lasting effect of stimulation." 

From the viewpoint of enzyme in- 
duction it may be in order to consider 
the two different components in the 
enzyme namely, the template protein 
and the prosthetic porphyrin. Chem- 
ically, these parts of the molecule are 
different in structure and action. While 
the bonding compound has not yet been 
identified, in the scheme suggested by 
Smith, the question arises whether the 
substance might be a porphyrin, either 
metal-containing or metal-free? 

There seems to be another factor 
which deserves investigation. This is 
the increase in the concentration of 
porphyrins in the central nervous sys- 
tem with evolutionary development. 
This has been clearly shown by H. 
Kluver [Science 99, 482 (1944); J. 
Psychol. 17, 209 (1944); Biochemistry 
of the Developing Nervous System 
(Academic Press, New York, 1944), pp. 
137-144]. Porphyrins have not been 
isolated from the peripheral nervous 
system. There appears to be an "as- 
cending porphyrinization" in the post- 
natal development of the central nerv- 
ous system in birds and mammals. 

It has been found that porphyrins 
exist in both the metal-containing and 
the metal-free conditions. In the enzyme 
the porphyrin is associated with a metal; 
the metal-free derivatives are located 

NOW.... 
INSTANT 
FLUORS! 

LIQUIFLO OR* 
(PPO-POPOP CONCENTRATE) 

WILL SAVE 
YOU HOURS 
OF MIXING 
TIME ! 

New LIQUIFLUOR* is an ex- 
clusive development of Pilot 
Chemicals-a pre-mixed liquid 
concentrate of PPO and 
POPOP in specially purified 
toluene which will save you 
hours of mixing time in the 
laboratory ... and greatly re- 
duce the chance for error. 

No more time-consuming la- 
boratory weighing and stirring. 
No more waiting for ingredi- 
ents to dissolve. All you do is 
pour LIQUIFLUOR* into the 
solvent. 

Independent laboratory tests 
show counting efficiencies 
identical with old 'weigh and 
stir' method. 

ADVANTAGES: 
. Saves time - just mix - no waiting. 
. Less chance for error in compounding. 
. Flexible - can be used with any liquid 

scintillator system containing toluene. 
. Contents: a 25x concentrate. I liter 

contains 100 grams PPO and 1.25 grams 
POPOP in specially purified toluene. 

. Available in I liter and 500 milliliter 
bottles. 

FOR COMPLETE INFORMATION. 
WRITE TODAY. 
(A request on your letter-head will bring 
you a free sample.) 

*TM 
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in the nerve system. How the sodium 
and the potassium ions pass through 
the nerve tissue, and whether the por- 
phyrin residues are involved in allowing 
the ions to diffuse, is worthy of study. 
The holes which are known to exist in 
membranes and the open ring in por- 
phyrins are of the same size. 

Conductivity measurements have been 
made on closely allied chemical species 
of the porphyrins-namely, the phthalo- 
cyanines and the benzazporphyrins. At 
the meeting of the Organic Crystal 
Symposium in Ottawa on 10-12 Oc- 
tober 1962, Harrison and Heilmeir 
demonstrated the Hall effect in metal- 
free phthalocyanines. 

In view of the increasingly provoca- 
tive relationships that are becoming 
evident between computers and brains, 
it would seem that any factor involving 
semiconduction might be an important 
aspect of "memory" phenomena. Mem- 
ory may reside in the arrangement, 
stacking and interplay of the prosthetic 
moieties of the enzyme. Currently, we 
are engaged in the synthesis and the 
preparation of single crystals of por- 
phyrins which may be examined from 
the viewpoint of conductivity. 

E. L. KROPA 
Battelle Memorial Institute, 
Columbus, Ohio 

CHAUNCEY D. LEAKE 

University of California School of 
Medicine, San Francisco 

In his recent article "Is memory a 
matter of enzyme induction?" (1), 
Smith develops a theory which states 
essentially that memory may be a func- 
tion of changes in the synaptic concen- 
tration of the neuroenzyme acetylcholi- 
nesterase. These variations in enzy- 
matic activity are considered to be the 
result of alterations in the rate 
of neurostimulation which cause, mo- 
mentarily, changes in the concentration 
of "free" substrate (transmitter sub- 
stance). The amount of "free" substrate 
is considered to be the factor responsi- 
ble for altered enzyme activity, since 
the transmitter substance induces the 
formation of the neuroenzyme. There- 
fore, the concentration of substrate 
present at any time regulates the rate 
of enzyme production. 

In our laboratory we have come to 
these same conclusions independently, 
on the basis of results of several experi- 
ments in which changes in the level 
of acetyicholinesterase activity in the 
brain of the killifish Fundulus hetero- 
clitus in response to thermal stress (2) 
were -measured. It- was found that a 

15 MARCH 1963 

N*eqw Bausch & Lomnb 
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...am all-new, complete 5-inch strip-chart. recorder that breaks all -precedent 
in the field . .. brings you the finest features of potentiometric recorders for 
one low price. Compare these exclusive advantages, all these "extras" at no 
extra cost, with any other recorder in its class. 

? Five voltage ranges, 10 millivolts * Event marker, with 
to 500 volts D. C.-full scale interchangeable pens. 

deflection. m Function switch with mechanical 
a Six linear ohms scales, pen letdown. 

l-to-100,000 ohms full scale, with * Operates in flat, 30? tilt, 
zener diode D.C. supply. or wall-mounted position. 

? Four D.C. current ranges- 10 * Compact-only 43/" X 
microamperes to 100 milliamperes. 141/2" x 113/4". 

? Off balance input impedanc 9 Portable-only 16 Ibs. 
Over 10 megohms. And more. Lots more! Mail the coupon 

? Five chart speeds, now for the whole story on this new 
400-to-1 range. 5-speed recorder with versatility-plus! 
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LOW TEMPERATURE 

BATHS AND CIRCULATORS 
NOW AVAILABLE FOR CONTROLLED| 

TEMPERATURES TO~I 0 0c 

Lauda low temperature baths and circulators 

are available for controlled cooling and heat 

removal applications between +40 and -100oC. 

Various models, sizes and cooling capacities are offered. 

Both the design of the direct coil cooling Ultra Kryomats, 

featuring maximum heat removal at temperature constancies 

of ?0.50C, and the design of the Ultra Kryostats, featuring 

temperature constancies to ?0.020C, are exclusive and 

singular in this field. For example, rates of cooling are much 

faster than previously offered - from +20 to -60oC in just 35 

minutes - due entirely to newly engineered mechanical refrigera- 

tion design. Yet, compressors available either as single units 

or as cascade systems are fully protected. 

Multiple bath units covering a wide range of temperatures 

(-60 to +3000C) for thermal shock treatment, thermometer 

calibration, etc. can be delivered in a single console. 

Insulation, bath materials and pumps have been selected 

and designed specifically for this application under continu- 

ous operation at temperatures to -1100C. Pumps are available 

in two versions for operation under pressure/suction control 

or a combination of pressure and suction simultaneously. 

For less demanding requirements, four table model designs 

may be used. 

Instruments, Inc. 
P. O. Box 422 Great Neck,~NY. 
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homeostatic mechanism exists in the 
brain of this fish which regulates the 
activity of brain acetyicholinesterase 
and maintains it as a constant, after a 
period of acclimation, regardless of any 
modification in ambient temperature. 
We have considered this to be a case 
of alteration in the rate of enzyme in- 
duction due to temporal changes in 
the concentration of the neurohumor 
acetylcholine. Thermal stress changes 
the substrate-enzyme relationship by 
modifying enzymatic activity. It is clear 
from studies in which enzymatic activity 
has been depressed by treatment with 
irreversible cholinesterase inhibitors (3) 
and in which additional transmitter sub- 
stance has been added to biological 
systems (4) that there is a dynamic 
balance between enzyme concentration 
and substrate liberation at all times. In 
normal neural function this balance is 
probably upset by the liberation of 
varying amounts of acetylcholine per 
unit of time, due to changes in the rate 
of neuronal firing. Thus, it is not neces- 
sary to postulate, as Smith does, "that 
each nerve impulse would release from 
the bound form more acetylcholine than 
an equivalent impulse released before 
induction" to account for changes in 
the rate of enzyme induction. 

We have expanded this theory to 
consider the role of a feedback mecha- 
nism for neuroenzyme induction in 
terms of neuro-integration, and also to 
consider the method by which the in- 
dividual neurons can reliably retain 
their independent and integrated func- 
tions (memory) over long periods of 
time in the apparent absence of repeti- 
tive input. 

If the enzyme-induction hypothesis 
is correct, we may postulate a dual role 
for synaptic cholinesterase. First, this 
enzyme must, within a very short time, 
hydrolyze all of the transmitter sub- 
stance liberated, to prepare the nerve 
for further transmission. Second, since 
the presence of acetylcholine at the pre- 
synaptic membrane depolarizes the 
nerve and prevents further impulse 
transmission, the synaptic concentration 
of this enzyme apparently must also 
function to regulate the time interval 
before a second action potential can be 
transmitted. Cells containing more en- 
zyme will hydrolyze acetylcholine at a 
higher rate, with resultant shortening 
of the "no-impulse" period, and will 
therefore be capable of transmitting 
impulses at a higher frequency. Cells 
having a lower concentration of en- 
zyme will have a longer "no-impulse" 
period, and therefore the maximum 
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rate of impulse transmission will be 
lower. 

Since much information is passed 
through the nervous system in terms 
of impulse frequency alone (5), and 
since it appears possible for neurons 
to modify their frequency response, 
"learning," on the biochemical level, 
may be considered to be the result of 
altered synaptic enzyme concentrations, 
mediated by changes in the rate of 
enzyme induction. Thus, repeated stimu- 
lation of a nerve with, initially, low- 
frequency transmission capability should 
result in attenuation of the nerve for 
the passage of coded information of 
high as well as low frequency, 

Finally, we have postulated that long- 
term stability of synaptic enzyme con- 
centrations and "memory" may be a 
function of rhythmic excitory waves 
that are found in the brain and also 
in individual nerve cells (6). It is possi- 
ble that a single periodic pulse through 
a nerve or a neuronal relay system may 
be sufficient to maintain synaptic 
enzyme concentrations that allow for 
passage of impulses at a preset fre- 
quency. 

The hypothesis outlined certainly can- 
not in itself account for the complex 
nature of neuro-integration, but, in con- 
nection with other information about 
coding, may clarify the picture of brain 
function. The question of whether there 
are similar compensatory mechanisms 
in other neurohumoral systems remains 
to be answered. 

MORRIS H. BASLOW 

Department of Marine Biochemistry 
and Ecology, New York Aquarium, 
Brooklyn, New York. 
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Baslow's data do suggest both en- 
zyme induction and a feedback system, 
but I feel that he and I are not talking 
about the same thing when we refer 
to learning. He states that it is not 
necessary to postulate an increase in 
the amount of transmitter liberated 
by any one impulse in order to account 
for induction. My point is quite the 
opposite: After induction has occurred 
-the induction of enzymes essential 
to synthesis of a transmitter-the con- 
sequence would be the liberation of 
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The newiNRC 16 inchu"HS Series"vacuum diffusion pump 
has a speed of 10,000 liters per second -twice as fast as any other 
comparable pump. It is designed for medium-sized vacuum systems 
requiring high speed pumping at very low pressures or maximum 
throughput at higher pressures. 
Typical applications are on vacuum metalizing equipment, space 
simulation chambers, and vacuum furnaces. 
This combination of very high speed and exceptional throughput 
assures: 
* really fast pump-down E no "gas-burst" stalling U fast cycling 
for industrial processes U safe operation 
Also, the 16 inch fractionating oil diffusion pump offers you the lowest 
backstreaming rate with an exclusive patented* water cooled cold cap 
- wide operating range to 10-10 torr - self-purification of pump fluid 
for reliable, trouble-free operation. For speed curves and specifications, 
write for data sheet DP-7 on the new Model HS16-10,000. 
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160 Charlemont Street 
Newton 61, Massachusetts 
Area Code 617 DEcatur 2-5800 

IEEE SHOW BOOTH #4425-4421 

*Licensed exclusively from Edwards High Vacuum Ltd._ 
U. S. Patent No. 2919061. 
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ALPHABETICAL-Chemical Abstract nomenclature, classified by parent 
compounds, followed by substituent derivatives. * MOLECULAR FOR- 
MULA-increasing order of carbon, hydrogen and other atoms. * CHEM- 
ICAL CLASS-permitting location of any single spectrum or class by 
functional group. * NUMERICAL-by Sadtler Serial Number. * SPEC- 
FINDER-for Standard IR or Commercial IR. Systematic classification of 
each by major absorption bands in each micron region and strongest 
band per spectrum. Coded numerically to locate unknown spectra from 
more than 30,000 in the Sadtler series. Also indexed in the Sadtler Computer 
System and the ASTM-IBM cards. 

Write today for free brochure Including sample spectra to: 
304R-1 

SADTILEI9 a3 RESESEAIRCH LABOREATO~RrIES, INC. 
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more transmitter per impulse. Briggs 
and Kitto [Psychol. Revs. 69, 537 
(1962)] reached essentially similar con- 
clusions in a paper I wish I had written. 
Although they published the hypothesis 
at the time I did, they have clear pri- 
ority because their manuscript was 
accepted some 7 months before mine 
was. Their work, like Baslow's, deserves 
the attention of readers interested in 
this problem. 

C. E. SMITH 
San Jose State College, 
San Jose, California 

Smoking, Arteriosclerosis, and Age 

The excellence of the report "Ciga- 
rette smoking and arteriosclerosis" [Sci- 
ence 138, 975 (1962)] is lessened by 
the fact that the statistics were not ad- 
justed for age. In large epidemiological 
studies the average age of nonsmokers 
is usually 4 or more years higher than 
that of smokers. In this particular study 
the age difference of the two groups 
might have been greater or it might 
have been insignificant. It is not possi- 
ble to correctly interpret the author's 
conclusion without this information be- 
cause of the association of arterio- 
sclerosis with age. 

GEORGE E. MOORE 
Roswell Park Memorial Institute, 

Buffalo, New York 

In the report "Cigarette smoking and 
arteriosclerosis," Sigmund L. Wilens and 
Cassius M. Plair state, "There is no 
proof that sclerosis of coronary arteries 
develops more rapidly in cigarette 
smokers than in nonsmokers." However, 
they fail to present the distribution, in 
tabular or statistical form, of their 
subjects' ages, and their most sophisti- 
cated evidence (Table 3) seems to con- 
tradict their statement. They do say 
that the cigar and pipe smokers (for 
whom they have no criterion for de- 
termining intensity of smoking) tend to 
be older than the other groups, and that 
the light and moderate smokers of 
cigarettes are "a somewhat younger 
group on the whole, than . .. the other 
groups." No comparison of the age of 
the nonsmokers and the heavy smokers 
is presented, though such a comparison 
is essential if we are to interpret the 
findings objectively. The authors are 
analyzing for evidence of degenerative 
diseases (or the effects of aging), such 
as myocardial infarcts, vascular scars 
of kidneys, cerebral infarcts, and 
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water can be evaporated at 
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OPERATION: Constant speed mo- 
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tional teflon coated) spray agita- 
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against flask walls. Droplets 
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surface area - permitting high 
evaporation rate. Sample can be 
fed continuously and feed rate 
controlled with hose clamp. 

SPECIAL FEATURES: Vacuum tight 
ta 10-- mm Hg; foaming samples 
can be added easily. High evap- . . _ 
oration rates cause significant ..... 
temperature drop of solute 
making evaporator ideal for heat 
sensitive compounds. 

Ecaperater comes assembled and ready to 
use with 2 liter berosilicate glass flask: 5161 
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*potent pending 
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Self-Contained Growth Roont 
This all-new, smaller version of Sherer's 
widely accepted controlled environment 
laboratory requires less than 19 sq. ft. of 
floor area, provides 14 sq. ft. of plant bed 
area, is completely- self-contained and 
mounted on casters to provide maximum 
mobility and ease of installation. Merely 
connect to the power line-and begin 
experimentation. Despite the reduction in 
size, none of the desirable features of the 
larger Sherer model have been eliminated. 

Sherer's Model CEL 512-37 
(stationary) still features: 
No Barrier Under The 
Lights; Uniform Air Flow 
and Temperatures; Ad- 
justable Plant Beds, And 
Easy Installation. 

Write for complete technical specifications on the new, movable CEL 37-14 or the standard CEL 512-37. 

SHERER GILLETT COMPANY 
Marshall 3, Michigan 
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cerebral hemorrhage. Surely the age 
of the people at death is a critical, 
pivotal characteristic in this type of re- 
search, for if the smokers of cigarettes 
are generally younger than the non- 
smokers, one should naturally expect 
them to show fewer of the degenerative 
diseases (other things being equal)- 
not more, as is generally the case in 
the evidence presented for the "diseases" 
listed above. 

In the one case where they make 
specific use of the subject's age in 
relating smoking habits to the severity 
of aortic sclerosis at necropsy (see their 
Table 3), they gave each aorta "an 
'arteriosclerotic age' through compari- 
son with a set of previously prepared 
photographic transparencies of aortas 
which represented the standard or av- 
erage degree of sclerotic change ob- 
served in each half-decade of adult 
life." As a result of this method of 
analysis, Wilens and Plair found highly 
significant differences (P = .001) in the 
degree of aging, favoring 40 percent 
of the non-smokers as compared to the 
heavy smokers. 

I was confused by the fact that the 
probability figure in their Table 1 was 
given as P = .028, while they claimed 
that this was not significant, until I 
discovered that this was a typographi- 
cal error and that the probability should 
actually have read .28. 

We need more information before it 
can be so firmly stated that cigarette 
smoking does not contribute to the de- 
velopment of arteriosclerosis. 

CARL L. JOHANNESSEN 
College of Liberal Arts, 
University of Oregon, Eugene 

The mean and median ages of the 
various categories of smokers discussed 
in our report are shown here in Table 
1. Undoubtedly, if heavy smokers of 
cigarettes had survived, on the average, 
3 years longer, as the nonsmokers did, 
the incidence of myocardial infarcts 
among them would have been somewhat 
but not greatly increased. The reports 
on the clinical incidence of myocardial 
infarcts suggest that the increased sus- 
ceptibility in heavy smokers of cigarettes 
is so pronounced that it is not con- 
cealed by their tendency to develop 
fatal cancer of the lung. 

The development of one fatal condi- 
tion unquestionably influences the in- 
cidence at necropsy of other fatal con- 
ditions. In other words, if a high per- 
centage of heavy smokers of cigarettes 
did not die of cancer of the lung, they 
might die a few years later of myocardi- 

Table 1. Mean and median ages of smokers 
in various categories. 

Age 

Category No. Mean Median 
(yr) (yr) 

Nonsmokers 161 60.2 64 
Cigarette smokers: 

Light 153 59.3 64 
Moderate 289 58.3 61 
Heavy 199 57.7 61 

Pipe and cigar 
smokers 71 66.5 68 

Unknown or 
unclassified 120 63.3 65 

al infarction. Our observation that the 
severity of aortic sclerosis is significantly 
increased in such smokers suggests that 
this might be the case. Whether or not 
this is so, the fact remains that in our 
series there was no significant increase 
in the number of myocardial infarcts at 
necropsy in the heavy smokers of ciga- 
rettes, contrary to what the clinical re- 
ports would have led one to expect. 

We did not intend to state "firmly" 
that "cigarette smoking does not con- 
tribute to the development of arterio- 
sclerosis" but meant to suggest that 
the connection between the two, if it 
exists, is much more tenuous than has 
been claimed and that, as a practical 
matter, the heavy smoker of cigarettes 
may not be much more likely to de- 
velop a myocardial infarct than a non- 
smoker. 

S. L. WrIENS 
New York Veterans Administration 
Hospital, New York 

Science Reporting in 

Journals and Newspapers 

The editorial of 18 January, "Sci- 
ence reporting," treats fairly neither 
the problem nor the proposed solution. 
The policy of the American Institute of 
Physics, I believe, is to deny publica- 
tion to papers the main contents of 
which have been released by the authors 
or their organizations to the daily press, 
but to encourage the publication and 
the release to the public of such in- 
formation after it has appeared in the 
scientific journals. Thus, reporters who 
wish to verify the relevance of a re- 
lease may consult their scientific advis- 
ers, who will have details at hand in a 
form guaranteed by the editorial stan- 
dards of the scientific journal to be rea- 
sonably lucid, complete, and of some 
novelty. In my opinion, the results of a 
scientific investigation do not exist until 
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WA VES 
IN ANISOTROPIC PLASMAIS 

By William P. Allis, Solomon J. Buchsbaum, and 
Abraham Bers. The many published researches on the 
propagation of waves in plasmas have resulted in a con- 
fusion of terminology and a variety of special assump- 
tions applicable only to limited domains. This book 
brings order out of that diversity, using phase velocity 
diagrams and carefully indicating the resonances and 
cutoffs that bound the areas wherein each diagram is 
applicable. The authors deal first with the general theory 
of plane waves in an unbounded plasma in a magnetic 
field; magnetoionic, acoustic, and magnetohydrodynamic 
regimes are given a unified treatment. The second sec- 
tion deals with guided wave propagation in magnetized 
wave guides and exhibits in detail the interplay between 
electromagnetic and kinetic energy flows. 
1963 6 x 9 xii + 288 pp. $7.50 

VARACTOR APPLICA TIONS 
By Paul Penfield, Jr. and Robert P. Rafuse. This 
most-comprehensive analysis of varactor capabilities ex- 
amines the effect of parasitic series resistance upon 
varactor operation in their many circuit applications, and 
shows the circuit conditions which must be met to 
achieve optimum performance. "An excellent theoretical 
treatment . . . a very useful addition to the engineering 
tools in this area. The authors deserve high praise for 
the excellent bibliography . . . the most up-to-date and 
exhaustive on the subject."-Microwave Journal. 
1962 6 x 91/4 xiv + 623 pp. $15.00 

HIGH MAGNETIC FIELDS 
Edited by Henry Kolm, Benjamin Lax, Francis Bitter, 
and Robert Mills. These papers on one of the fastest- 
developing areas of physical research, today, describe 
elegant experiments now in progress at such leading 
centers as the Clarendon, Cavendish, Kamerlingh Onnes, 
and National Magnet laboratories and present theo- 
retical and experimental work by such distinguished 
physicists as Kurti, Lehnert, Bloembergen, Bitter, 
Kunzler, Parkinson, and Sugawara. ". . . Give an excel- 
lent picture of the actual state of this extensive field 
. . . and includes complete lists of references on previ- 
ous work."-Nuclear Science and Engineering. 
1962 6 x 9 xv + 751 pp., 419 figures $15.00 

PLASMAS 
AND CONTROLLED FUSION 
By David J. Rose and Melville Clark, Jr. "An authori- 
tative, carefully written, lucid, and up-to-date book on 
classical plasmas and the problem of controlled thermo- 
nuclear fusion.. . . In a space of less than 500 pages, 
it contains almost everything in Spitzer's classic, Physics 
of Fully Ionized Gases, in an expanded and intelligible 
form, the gist of Delcroix's tract, Introduction to the 
Theory of Ionized Gases, most of the material in Chan- 
drasekhar's admirable book, Plasma Physics, a good 
treatment of hydromagnetics, and an excellent summary 
of recent approaches to controlled fusion and energy re- 
covery from hypothetical systems.""-Physics Today. 
1961 53/4 x 9 xiv + 493 pp., illus. $10.75 

Order from 

THE M.I.T. PRESS 
Cambridge 39, Massachusetts 

15 MARCH 1963 

Exceptionally Sensitive, 
Accurate and Reliable! 
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contained, equipped with spring-wound instrument-type chart 
drive for 24-hour rotation. 

TYPICAL APPLICATIONS 
* Checking the performance of ventilating, refrigeration and dehumidi- 

fication systems. 
* Testing atmospheric conditions in connection with weather fore- 

casting and forestry and agricultural studies. 
* Monitoring humidity-controlled spaces (altitude chambers, incu- 

bators, grain storage bins, fermentation rooms, cold storage cargo 
compartments, warehouses, fruit-ripening rooms, greenhouses, etc.) 

M On-the-spat records in textile, tobacco, printing, paper, baking, 
food product and other factories and plants. 

*The SERDEX humidity sensing system is ex- 
ceptionally sensitive, stable and dependable. 
It comprises a unique circular diaphragm 
of hygroscopic animal membrane which ex - 
pands or contracts in direct proportion to 
the changes in humidity of the surrounding 
air. The diaphragm movement is communii - 
cated to the recording mechanism by means 

of linkage. 
a carefully-controlledlaging and calibrating 
process before installation into the recorder. 

Bacharach Combination Humidity and Temperature Recorder-- 
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Coors Porous Bottom crucibles give the 
chemist sturdy, dependable filtering cruci- 
bles for unlimited service under the most 
exacting conditions. An exclusive process 
developed by Coors provides a porous disc, 
formed into the crucible wall, that will not 
crack or drop out during use at room or 
elevated temperatures. The disc will not dis- 
integrate when subjected to acids (except 
HF) or moderate alkali solutions. When these 
Coors crucibles are ignited even to extreme- 
ly high temperatures, the. porous disc will 
not crack, nor will the pore size be altered. 
Carefully controlled pore sizes are available 
in three ranges: (1) for bacterial separation 
and (2) fine filtering and (3) coarse pre- 
cipitates. The crucibles are easily cleaned 
and readied for re-use. The same filtering 
disc may be ordered in the Coors Emich 
micro-filter stick for immersion filtration. 
Write for Bulletin No. 548.. Coors Porous 
Bottom crucibles are immediately available 
through your nearest laboratory supply dealer. 
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they -have been published in a form 
sufficiently complete for the scientific 
community to judge the value and the 
validity of the work. 

It is hard to believe that the gen- 
eral public loses anything by wait- 
ing for scientific news. If the work 
is of real interest, it gains because the 
informed opinion of the scientific com- 
munity is made available to the re- 
porters. Too often flamboyant scientific 
results appear in the press and are later 
found to be incorrect. The correction 
is not newsworthy and does not reach 
the general reader. 

A man or organization can make a 
public reputation by releasing his re- 
sults to the general press without fear 
of effective criticism. Often it is the 
fault of his organization and not on 
the initiative of the individual scientist 
that such releases are made. The policy 
of the American Institute of Physics 
thus gives scientists incentive to police 
their own organizations and to eschew 
publicity at the expense of other scien- 
tists who publish in scientific journals. 

RICHARD L. GARWIN 
I.B.M. Watson Research Laboratory, 
Columbia University, Nlew York 

For Physical Review Letters and A p- 
plied Physics Letters to refuse reports 
of research because there has already 
been a report in the public press is to 
debase scientific integrity by applying 
personal or moral standards, or some- 
times even adventitious ones, to the 
dissemination of research findings. 

Such a discountenanced author may 
indeed have been seeking a cheap pub- 
licity, or he may sincerely have be- 
lieved that he was helping the public 
to understand science and thus ulti- 
mately to support it. With a good sci- 
ence reporter he could have been right. 
Maybe his enthusiastic colleagues or a 
hopeful committee on public relations 
pushed him into prominence reluctant- 
ly or even unwittingly. Suppose, more- 
over, that the implicated author is real- 
ly at bottom a publicity hound; what 
business is it of the scientific fanatic to 
deny his research an equal chance to 
be judged along with the work of more 
modest investigators? The weight of 
the history of science is on the side of 
personal vanity's favoring discovery. 

It is also true that even good science 
reporting in the public press is unlikely 
to become a proper substitute for the 
scientist's oywn report in a standard 
journal. . .. No scientist goes to the 
New York -Times for such information 
and his abstract journals do not cover 
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NUVISTOR-TRANSISTOR 
AMPLIFIER 
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SEMICONDUCTOR 
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The Model 207 amplifier is a new com- 
pact self - contained nuvistor - transistor 
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functions for the application of semi- 
conductor detectors to simple counting 
or spectrometry. A built-in pulse height 
discriminator calibrated in Mev provides 
an output suitable for driving a scaler. 
A linear output of selectable polarity is 
compatible in shape and amplitude for 
direct drive of any transistorized multi- 
channel analyzer. A selectable polarity 
bias supply accommodates all types of 
semiconductor detectors. Complete 
specifications are available from ORTEC. 

OAK RIDGE TECHNICAL 
ENTERPRISES CORP. 

P. 0. BOX 485 OAK RIDGE, TENNESSEE 
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it. Exclusion of investigators from the 
normal channels of scientific commu- 
nication because they have consorted 
with the press seems to me to be partly 
a moral issue and an uncertain one at 
that. 

EDWIN G. BORING 
Harvard Psychological Laboratories, 
Cambridge, Massachusetts 

. . . Any effort to restrict or confine 
coverage of scientific news seems to 
me incredibly shortsighted. I cannot see 
how it serves scientists' interests. Or 
those of citizens generally. 

Some science reporting is irrespon- 
sible. So is some reporting of govern- 
ment news. But shall we wait for the 
history books, a generation or more 
from now, to know in what directions 
our world has gone? . . . 

ROBERT SOHNGEN 
No address given 

. . .I do not believe a scientist's be- 
havior can be divorced from his stand- 
ards of work in the laboratory. Re- 
straint in stating conclusions in Science 
presupposes restraint in headline-seek- 
ing in the New York Times.... 

The public is, undoubtedly, entitled 
to know what is being done with the 
tax funds it spends on research. The 
way to keep it informed is not by com- 
petitive advertising on the part of in- 
dividual investigators. The responsibil- 
ity lies with the granting organizations 
which deal out the money. 

B. RAYMOND FINK 
College of Physicians and Surgeons, 
Columbia University, New York 

. . . The tragedy of the situation is 
that the two publications of the Amer- 
ican Institute of Physics, Physical Re- 
view Letters and Applied Physics Let- 
ters, are both financially endowed by a 
public agency, the National Science 
Foundation. . . . So taxpayers are 
heavily subsidizing, on the basis of 
speed of announcement, two more or 
less private publications which inhibit, 
and in practice prohibit, the speedy an- 
nouncement of scientific findings 
through any other media.... 

ARTHUR KRANISH 
Washington Science Trends, 
Washington 4, D.C. 

...An article in Organic Gardening 
(December 1962) mentioned results of 
some research on activities of earth- 
worms which I did not know about. 
After some correspondence I have been 
informed that the material mentioned 
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vibration rate. 
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source. 

* Automatic thermoregulator controls tempera 
ture of water bath. 

* Controlled circular vibration creates deep 
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under vacuum. 

PRICE COMPLETE with Pyrex Manifold 
$436.00 

with Stainless Steel Manifold 
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With the Rotary Evapo-Mix it is possible to achieve in a single test-tube evaporation 
rates for water of 1.0 ml/min., ethanol, 4.2 ml/min., methanol, 4.5 ml/min., ethyl 
acetate, 7.2 ml/min., and for acetone, 10.0 ml/min., with all 10 test tubes attached, 
evaporation decreases approximately 25%........ 

Request Bulletin S-3-2100 for complete details. 
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Valuable Time and Material! 

FEATURES: 
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* Noiseless in operation-continuous duty- 
needs no maintenance or replacement parts. 

* Can be installed without any plumbing or 
building alterations. 

For 110-1 15V 60 cycle only $249.00 

For laboratories where water pressure is low or uneven . . . on upper floors of tall 
buildings . . . in rural or undeveloped areas.... 
Complete with overload-protected 1/3 HP, single-phase, induction-type motor, water 
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By CHESTER W. EMMONS Ph.D., National 
Institute of Allergy and Infectious Diseases, 
Bethesda, Maryland; CHAPMAN H. BINFORD, 
M.D., Armed Forces Institute of Pathology, 
Washington, D. C., and JOHN P. UTZ, M.D., 
National Institute of Allergy and Infectious Dis- 
eases. About 600 pages. 400 illtUs. on 150 figs.' 
and 2 plates in color. Ready in May. 

NEW 1963 BOOK. This one-volume work 
provides a more thorough review of gen- 
eral mycology than is probably found in 
any currently available text. The authors 
explain the relationship of mycology to 
fungi which cause diseases in man and 
animals, give directions for handling, main- 
taining and identifying fungi, and discuss 
clinical characteristics, sources of infection 
and diagnosis. 

Reproduction in 
Farm Animals 

Edited by E. S. E. HAFEZ, Ph.D. (Cantab.), 
Washington State University, Pullman. 22 CON- 
TRIBUTORS. 367 pages. 7" x 10". 167 illus. 
on 85 figs. and 38 plates. 48 tables. $12.00 

NEW. All aspects of reproduction as it 
applies to cattle, sheep, swine, horses and 
poultry are explained clearly. The text is 
especially useful to students beginning the 
study of this subject in the fields of agri- 
culture, veterinary medicine, zoology and 
related sciences. 

Radioactive Isotopes 
in Medicine & Biology: 

Basic Physics 
and Instrumentation 

By EDITH H. QUIMBY, Sc.D.; and SERGEI 
FEITELBERG, M.D.; College of Physicians and 
Surgeons, Columbia University, New York. 343 
pages. 84 illustrations. 27 tables. $8.00 

NEW 2nd (1963) EDITION. This is a de- 
tailed study of radiation, radioactivity, nu- 
clear reactions and nuclear fission. Radia- 
tion dosage, biological effects, hazards, na- 
tional and international dosage recom- 
mendations and safety procedures are 
emphasized. Instruments and measure- 
ments are discussed fully. 
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within 60 days ofe their receipt. 

NlAME. 00....**.. 

ADDRESS..**~~s****ee**** 

CITY .....eZONE.ESTATES. . 
Sc. 3-15.63 
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presumably was taken from newspaper 
reports of a paper presented at the an- 
nual meeting of the Soil Science Society 
of America last August. None of the 
results of the research have been sub- 
mitted for publication, but the author 
hopes to submit a manuscript to the 
Soil Science Society of America Pro- 
ceedings. 

G. E. GATES 
251 Silver Road, Bangor, Maine 

. . . An item noticeably missing, which 
might also cause concern on "prepub- 
lication," is the technical report. Much 
research is performed under federal 
support, and research progress is pub- 
lished in report form, or in manuscripts 
incorporating their contents in part, 
which are also submitted to the scien- 
tific journals. - 

These reports have, at best, limited 
circulation. A given report presents 
only a single facet and includes either 
data and details too voluminous for in- 
clusion in journals at current page 
costs, or information of a progress 
nature which needs integration with 
future results before journal publica- 
tion would be appropriate. 

ROWENA SWANSON 
505 Seward Square, SE, 
Washington, D.C. 

. . . The policy of the American Insti- 
tute of Physics makes the barrier be- 
tween scientists and the public higher 
and thicker. . . . It will not improve 
the quality of science news published 
in mass media. In fact, it may dissuade 
competent and honest scientists from 
cooperating with science writers. 

H. P. LEIGHLY, JR. 
Department of Metallurgical 
Engineering, University of Missouri, 
Rolla 

The timely release to the press of 
scientific news involves a deeper ques- 
tion than how much is owed the pub- 
lic. . . . Who owns science? Whom 
does science serve? Is the scientific fra- 
ternity truly a type of Greek-letter 
society, whose mysteries are to be with- 
held from the barbarian non-fraternity 
men? In recent years a widened chasm 
between scientists and the public, re- 
sulting from the incftasing complexity 
of maintaining meaningful communica- 
tion, has created the non-scientists' re- 
action against "eggheads." 

Accurate reporting of science news 
is the reporter's responsibility. The sci- 
entist has discharged his responsibility 
in providing information fairly and ac- 

curately and in as simple language as 
the complexity of the subject matter 
will allow. If the reporter then errs, it 
is the public he fails, not the scientist; 
his disservice is to! journalism more 
than to science. But to withhold science 
news from the press as a whole because 
of the malfeasances of some of its 
members is illogical. 

The gee-whiz approach to science 
journalism flourishes not entirely be- 
cause science writers "tend to seek the 
more glamorous items." The public is 
interested in such items more than the 
others, but also shows interest in what 
will, or can, affect it directly. It is more 
interested in reading of the possibility 
of controlling weather by means of 
black asphalt ground coatings than it 
is in the effect of estradiol on the hypo- 
thalamic neurons of rats. The latter 
may eventually have more direct effect 
on the lives of humans than the former, 
but this is difficult for the public to see 
immediately. 

Both of these items are taken from 
the same issue of Science in which the 
editorial now under discussion appears; 
the item on weather control did appear 
in the daily press. If the other ap- 
peared, I missed it. 

The American Institute of Physics 
has a legal right to buttress the walls 
of its tower with more ivory, and to its 
opinion that "scientific discoveries are 
not the proper subject for newspaper 
scoops." But it only makes itself, and 
by extension all scientists, look foolish 
and petty. 

E. E. SLOMAN 
1100 Armada Drive, 
Pasadena, California 

I was somewhat surprised because you 
apparently misunderstood the raison 
d'etre of the two express journals, 
Physical Review Letters and Applied 
Physics Letters, and chagrined because 
you call their respective editors on the 
carpet for obstructing rapid release of 
scientific information to the public. 

The original intention leading to the 
establishment of an express journal 
such as APL was to expedite, rather 
than to delay, the appearance of urgent 
results in a form useful to the research 
physicist. Urgency is not necessarily 
synonymous with importance. There 
are many research papers of immediate 
and lasting importance which are not 
urgent. On the other hand, urgent "'let- 
ters" may not have appreciable dura- 
bility. A communication is judged to 
be urgent primarily because in the 
editor's or reviewer's considered opin- 
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and Chromatography 

e Convenience of Single Unit 
with minimum of controls 
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and chart paper ad- 
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with this system: 

e Choice of manual, semi-automatic, or 
fully automatic operation 

* For strips as well as sheets 
* Adapted for agar, gels, and thin-layer 

chromatographic plates 

Bulletin 800-S will give you corn- 
plete operating details. Write todayl 
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ion it may exert a strong influence on 
the direction of future effort and the 
present expenditure of resources in an 
active field of physical research. Only 
a small fraction of urgent communica- 
tions are of immediate interest to the 
general public, at least judging by the 
treatment given the various topics cov- 
ered by APL. 

The space available for these urgent 
letters is premium space. It is both 
costly and limited, as we can carry 
only about 20 letters each month. 
Why then should this premium space 
be used to announce to the scientific 
community research results already 
disclosed in the public press, or, for 
that matter, in the Bulletin of the 
American Physical Society in abstract 
form? The purpose of early announce- 
ment has already been fulfilled and the 
urgency in large measure has been re- 
moved. Further airing of this informa- 
tion would only reduce the available 
space in APL for the not so "news- 
worthy" but, nevertheless, urgent let- 
ters. 

There is another point which the 
gentlemen of the press do not seemsto 
have grasped. The APL is only one 
activity in our editorial office. It is, in 
fact, auxiliary to the Journal of Ap- 
plied Physics, which carries full length 
research papers as well as short scien- 
tific communications. There is no re- 
striction relating to prior, brief disclo- 
sure on papers submitted to JAP. There- 
fore, we have left the choice with the 
author: (i) He may submit his con- 
tribution in abbreviated form to APL, 
agreeing to withhold public announce- 
ment until after the letter's appearance. 
(Acceptance, of course, is contingent 
upon the recommendation of a qual- 
ified reviewer. Failing acceptance on 
the basis of urgency, the contribution 
may still be considered as a communi- 
cation to JAP.) (ii) He may announce 
his results to the news media immedi- 
ately and submit either a full length 
paper or a short communication to the 
JAP. The reviewing procedures are 
equally rigorous for the two publica- 
tions, but the minimum publication 
delay is 4 months for the Journal and 
15 days for the Letters. 

Our contributions are unsolicited 
(except for an occasional review paper) 
and there is no attempt to tell the au- 
thor which course to follow. Our prime 
consideration is to serve the scientific 
community and it is to this end that 
our policies are formulated. 

However, a deeper Issue seems to be 
involved: Is the public interest better 
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served by rapid reporting or by accu- 
rate reporting? Toth infers that speed 
should be the overriding consideration. 
He is impatient with the reviewing sys- 
tem that the scientific community has 
voluntarily adopted in the interest of 
preserving the integrity of its record. 
If he had to wait 4 to 6 months to 
check his story, one might be sympa- 
thetic with his impatience. However, 
when the period required for publica- 
tion is only 3 to 4 weeks, during 
which time the article has been critical- 
ly reviewed by a qualified individual, 
one wonders, "Why all the fuss?" In- 
deed, it seems that express-letters jour- 
nals offer a service to the general public 
as well as to the research community. 
At the cost of only a small temporal 
inconvenience, the public may now ob- 
tain through news media information 
which has been reviewed and which 
therefore bears a much stronger claim 
to objectivity and accuracy. In the 
same sense, express publication can be 
considered a service to the science news 
writer himself: He has reasonable as- 
surance that the facts in his story have 
been checked at a level of competence 
higher than he can muster without a 
considerable degree of inconvenience. 

These remarks should in no way be 
construed as disparaging of the valu- 
able service rendered by science re- 
porters. Theirs is a difficult calling and 
their efforts deserve the respect of both 
scientists and the general public. More- 
over, there should be no fear that sci- 
entific journals will ever compete with 
the daily press or that their editors will 
as a matter of deliberate policy obstruct 
the reporter's access to information. 
Rather, I am convinced that the inno- 
vation of express journals will assist 
the science reporter in his important 
function of linking the scientist with 
the general public. 

J. H. CRAWFORD, JR. 
Journal of Applied Physics, 
Oak Ridge, Tennessee 

Consumption of Water 

The article, "Human water needs 
and water use in America," by Charles 
C. Bradley [Science 138, 489 (1962)] 
appears to be based on erroneous as- 
sumptions. It is conceivable that Mal- 
thusian limits will be imposed upon 
the population of North America, but 
it will not be in the foreseeable future 
and least of all will it be because of 
lack of water resources. 
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New Variable Temperature Chamber 
for infrared studies above and below O'C 

using conventional sampling cells 
Newly developed at CIC is a Variable 

Temperature Chamber designed to oper- 
ate ordinarily over a temperature rang- 
ing from -350C to +1250C. The 
chamber mounts directly in the majority 
of commercial infrared spectrophotom- 
eters and accommodates the majority 
of conventional liquid, solid and gas 
sampling cells. 

Heating and cooling of the insulated 
inner chamber is accomplished by using 
solid state "heat pumps", permitting 
rapid change of temperature and con- 
trol to ?10C over the full range. By 

merely circulating an appropriate cool- 
ant through the heat pump assembly, a 
temperature of -350C can be reached 
in about ten minutes. Lower operating 
temperatures are achievable by circu- 
lating cryostated liquids through the 
heat pumps. 

If you are interested in learning 
more about the Variable Temperature 
Chamber, we would be pleased to send 
you additional literature upon request. 

Ask to be placed on the CIC News- 
letter mailing list, too. 

CONNECTICUT INSTRUMENT COMPANY 
DivIsIon of BAR N E S E N GI N EER I NG COM PANY 

WILTON, CONNECTICUT * TELEPHONE (AREA CODE 203) 762-5545 
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monkeys thriving 
...FEED PURINA! 
Monkeys require 25 mgs. of vitamin C daily for 
their health. Purina, the world's largest maker of 
laboratory animal diets, produces Purina Monkey 
Chow. It contains stabilized vitamin C and other 
nutrients monkeys need for good reproduction, lac- 
tation, growth and health. 

You can depend on the complete line of Purina 
Laboratory Chows to help give you optimum results. 
Order the Chows you need from your local Purina 
feed dealer. Locate his Checkerboard Store by look- 
ing under "feed" in the Yellow Pages of your 
telephone book or by writing to the address below. 

For more information on the feeding and care of 
laboratory animals, write for the free, 40-page 
Purina Laboratory Manual. Address your request 
to Ralston Purina Company, Checkerboard Square, 
St. Louis 2, Missouri. 

What to feed laboratory animals 
Animal Purina Chow 
Mice Mouse Breeder Chow 
Rats Lab Chow or Labena 
Guinea Pigs Guinea Pig Chow 
Monkeys Monkey Chow 
Rabbits Rabbit Chow 
Dogs Dog Chow 
Cats Cat Chow 
Hamsters Lab Chow or Labena 
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If we accept Bradley's argument that 
"3300 billion gallons per day are pro- 
ductive of crops or surplus water," and 
that this figure less unconsumed runoff 
gives "a remainder of about 2500 bil- 
lion gallons per day which we are 
consuming, though perhaps wastefully, 
to produce our crops," then we can 
agree with him that, after "metered 
consumption" is added in, the total of 
15,200 gallons per day per person is 
reasonable. 

In the literature, however, consump- 
tion is generally taken to refer to the 
loss of water as a result of its with- 
drawal from streams, lakes, reservoirs, 
and ground-water storage by man. In 
effect we ask how much the "loss" due 
to natural causes has been increased 
by human development and use of the 
resource. In toto man's activities have 
had a number of consequences, but the 
impact has been small. Evapotranspira- 
tion in the humid East, the area with 
which Bradley is mainly concerned, has 
probably not changed greatly from the 
days of the pristine forests. 

Bradley indicates that the figure for 
consumption is to be obtained "by 
subtracting the water which we are not 
using [runoff] from the total water 
available." This appears to correspond 
to the familiar formula: evapotranspi- 
ration = precipitation - runoff. Con- 
sumption so defined is relatively con- 
stant through time, if no great climatic 
change occurs. Application of the for- 
mula for an earlier year-1910, for 
example-yields results as follows. In 
1910, when the population of the 
United States was half what it is now, 
the per capita consumption would have 
been 28,470 gallons daily, if we as- 
sume the withdrawal to have been 
only half that cited by Bradley. Hence, 
it appears that per capita use of water 
has been rapidly diminishing, and that 
this trend will continue with rising 
population. 

Bradley proceeds to multiply the fig- 
ure for present per capita "consump- 
tion" by that for anticipated population 
and concludes that "young Ameri- 
cans alive today will see a significant 
deterioration in their standard of liv- 
ing before they are much past middle 
age." To determine the validity of this 
prediction let us find whether a predic- 
tion made 50 years ago on the basis of 
per capita "consumption" and the 
anticipated population for 1960 would 
have been borne out, had the popula- 
tion been correctly predicted. 

Using the 1910 per capita figure of 
28,470 gallons per day in this man- 

SU LFR1AN 

STAINLESS STEEL 

LIQUID HELIUM 

LASER 

DEWARS 
DELIVERY- 4 to 5 WEEKS 

MASER DEWARS 
SUPERCONDUCTIVITY DEWARS 

FREE RADICAL DEWARS. 
INFRA RED DEWARS, 

and otherINR 
CRYOGENIC CONTAiNR 

Send for 
64-Page 
Catalog . . 

on Cryogenic , 
Equipment 

SU LFR1"E EANS 
Phn Eiabeothe 5 I 7 

| CRYOGEN~SIENE VO 13 



ner, we find that by 1960 the use of 
water should have been 5125 billion 
gallons per day, or more than the total 
daily supply of 5000 billion gallons 
which Bradley claims is now avail- 
able in the United States (exclusive of 
Hawaii and Alaska). The limit should 
already have been reached, and Amer- 
icans should now be experiencing a sig- 
nificant decline in their standard of 
living. 

Readers may wish to consult the 
most comprehensive estimates, to date, 
of present and future water use- 
those prepared by Nathaniel Wollman 
for the recent Senate Select Commit- 
tee ["Water Resources Activities in the 
United States: Water Supply and De- 
mand," Select Committee on National 
Water Resources, U.S. Senate, 86th 
Congress, 2nd Session, Print No. 32 
(Government Printing Office, Washing- 
ton, D.C., 1960)]. These estimates indi- 
cate that consumption (in the widely 
accepted use of the term) in 1954 was 
109 billion gallons per day, estimates 
for the years 1980 and 2000 being put 
at 190 and 253 billion gallons per day, 
respectively. 

IAN BURTON 
University of Toronto, 
Toronto, Canada 

ROBERT W. KATES 
Clark University, 
Worcester, Massachusetts 

I share Bradley's concern over the 
need to manage our water supplies 
wisely, and in general I accept his fig- 
ures on water supply. But my interpre- 
tation of those figures leads me to 
more optimistic conclusions for the 
future. 

For the portion of the country ac- 
counting for the bulk of our crop 
production, Bradley gives a figure of 
2500 billion gallons per day for evapo- 
transpiration-the return of water to 
the atmosphere through transpiration 
from plants and by evaporation. This 
may be divided into two parts. (i) 
Evapotranspiration from cropland and 
nonforested pastureland. This was esti- 
mated for 1959 at about 1000 billions 
of gallons per day for the United 
States, by Ackerman and L6f in their 
book Technology in American Water 
Development. (ii) Evapotranspiration 
primarily from forest land, of which 
about a third is grazed, and from other 
rural land not used for farming. 

Let us consider first the evapo- 
transpiration from cropland and pas- 
tureland. According to Land and Water 
Resources, a Policy Guide, published in 
15 MARCH 1963 
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DOUBLE BEAM X-RAY DIFFRACTOMETER 
Automatically Records Diffraction Patterns 

This instrument incorporates these and many other important features: 
* Six scanning speeds, continuous from -900 to +160' of 20 

4 * Interchangeable specimen holders (powder, block, integrating} 
* Detector position reading from glass circle to 0.01' 
* Oscillatory scanning of arcs from 2.5' to 125' of 20 
* Geiger or scintillation counters with pulse-height analyser 

This diffractometer permits a degree of sensitivity and stability not previously 
available .... For complete description ask for Catalog CH 322/7. 
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,~Model FT1-100X350 
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- Plug-In Operation 

This simple, reliable unit answers the needs for both high and low 
temperatures. It is easy to use. Needs only to be plugged into 115V outlet 
for full operation. Holds temperatures to +30F or better over full range. 
Uniform temperatures provided thoughout workspace by forced air circulation. 
One cubic foot workspace with full opening door. Overall dimensions 35"'W 
x 24"D x 45"H. Includes indicating thermoregulators. Models also available 
in full line of sizes, temperature ranges, tolerances and instrumentation. 
Write for Bulletins # F13601 and 8601 and price lists 

add $35.00 for caster base I |S |SIMI|^E|RI5 
3739 San Fernando Road / Glendale 4, California / CHapman 5-8471 
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1962 by the U.S. Department of Agri- 
culture, we are expected to provide for 
261 million Americans in 1980 from 
a smaller acreage of cropland and pas- 
ture than was needed to support 180 
million in 1959. Certainly, the con- 
tinued yield increases required to make 
this possible will result in materially 
increased evapotranspiration per acre, 
but at a much lower rate of increase 
in water use than in population growth. 
As yield increases, evapotranspiration 
does not rise in proportion. 

This argument applies even more 
strongly to the share of evapotranspira- 
tion from forest land and other rural 
lands. With increased population these 
lands will require more intensive man- 
agement for increased timber harvests, 
recreation, and other uses. But more 
intensive use does not always imply 
much higher evapotranspiration. Con- 
ceivably it may even mean less evapo- 
transpiration in some cases. 

Therefore it seems to me that lack of 
water need not be a bar to a rise in 
population and a sustained high stand- 
ard of living, provided, as Bradley 
points out, that we make full use of 
human ingenuity to prepare for the 
future. 

KARL GERTEL 

Economic Research Service, 
U.S. Department of Agriculture, 
Washington, D.C. 

It is probably true, as Burton and 
Kates say, that man's activities have not 
altered very significantly the total evap- 
otranspiration figure since 1910, al- 
though I strongly suspect these activi- 
ties have shifted the balance significantly 
from transpiration to evaporation. 
However, in 1910 Americans were still 
a long way from complete utilization 
of America's arable land. Transpiration 
was not yet working directly for us on 
a full-time annual basis. In 1910 we 
were at the peak of our exploitation 
of renewable resources-we were 
"mining" our forests, grasslands, and 
natural reservoirs. This amounts to 
living mainly off water capital instead 
of income. Those days are almost 
gone, and as a nation we are about 
down to income and are using our 
land (and the water that falls on it) 
far more fully than we did in 1910. 
I suggested in my article that we may 
have about 10 percent of highly pro- 
ductive land left to put into use. Gains 
beyond this will probably be marginal. 
While I could be wrong in this assulmp- 
tion, I do not believe the error would 
have any long-run significance when 
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MODEL 500-1200 MODEL 600-1200 

Harvard Apparatus Co., Inc. offers two new and ex- 
tremely versatile pumps designed to transfer liquids 
and semiliquids by means of peristaltic action on 
plastic or rubber tubing. 

Model 600-1200 employs a synchronous gearhead motor 
to produce rates from 0.0042 to 228 ml./min. and is 
intended for low-volume, high-accuracy applications. 

Model 500-1200 is driven by a heavy-duty, variable- 
speed motor which produces rates from 1.4 to 760 
ml./min. at reasonable accuracies. 

High capacity models now available. 

Please write for Bulletin 1200 and Catalog. 

HAF VA RD APPARA TUS CO., INC. 
DOVER * MASSACHUSETTS * U. S. A. 

(a non-profit organization) 

Two New Illustrated Price Lists 

Cover the complete PARR line of... 

* OXYGEN BOMBS 0 SODIUM PEROXIDE BOMBS 0 BOMB 

CALORIMETERS * CALORIMETER ACCESSORIES * GENERAL 

PURPOSE BOMBS * HYDROGENATION APPARATUS * BENCH 

SCALE PRESSURE REACTORS * REPLACEMENT PARTS FOR 

ALL PARR INSTRUMENTS AND APPARATUS 

Ask for Price Lists 63-1 and 63-2 

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

12 POSITION MULTIPLE SPINDLE MAGNETIC STIRRER 
New Multiple Spindle Magnetic Stirrer gives you greater capacity constant speed magnetic stirring 
required in tissue culture applications, fermentation studies, and general purpose stirring. Basic 
Power unit is a four position multiple spindle magnetic stirrer with vertical support rod at each 
position. Two 4 position multiple spindle magnetic stirrer "Slave" units can be added in a "Building 
Block" concept. The power unit has variable speeds of 150 to 900 rpm, and constant speed at a given 
setting is maintained despite load and line voltage fluctuations. Water baths are available in which 
temperature can be controlled to plus or minus O.50C within a temperature range from ambient to 
800C. CAT. NO. 7600 complete above .. . $925.00. Components available separately. 

P... Box 1024 Ann Arbor, Michigan 
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we are considering a population that is 
now doubling every 40 years. It is one 
thing to double the 1910 population 
of 60 million, quite another to double 
the 1960 population of 180 million. 

My remarks on the American 
standard of living were, to a certain 
extent, made tongue-in-cheek. The rich 
flavor of chlorine in my drinking water, 
an open sewer named Clearwater 
Creek, the green scum and aroma of 
dead fish coming from my old swim- 
ming hole all tell me that something 
obscene has long since affected the 
quality of my "water standard of liv- 
ing." More important, perhaps, is the 
fact that, in the last 10 to 15 years, 
quantity of water has become an ex- 
panding problem in more and larger 
areas of the United States. There are 
very few major areas left where no 
water problem exists. Some places are 
in deep trouble. It therefore really takes 
no sophisticated mathematical insight 
to see that the limits of water supply 
in the nation as a whole, for the ways 
in which we are now using it, are 
practically at hand. In other words, I 
don't argue too much with Burton and 
Kates's manipulation of my figures 
since to me they merely suggest that 
we already have passed the peak in our 
water standard of living. 

Regarding Gertel's comments, is he 
saying that increased yield of crops 
(forest and pasture included) per acre 
will not require a linear increase in 
transpired water, or does he perhaps 
mean that by more thorough plant 
-cover and management a larger propor- 
tion of the rainfall can be shifted from 
evaporation to transpiration? If he 
means the former the statement should 
be documented. If he means the latter 
I agree. In fact I hinted in my article 
that herein lies our biggest opportunity 
to effect water conservation. 

Gertel suggests that the "people ver- 
sus water" picture is not as bleak as I 
have painted it. Would he care to ap- 
ply his own figures toward answering 
the question posed in my article: How 
many more years can we sustain our 

present water standard of living with 

the projected population curve? 
I realize that the timetable for Mal- 

thusian limits to be imposed on the 
population of the United States is not 
really foreseeable. I merely indicated 
that present population trends and pres- 
ent rate of rainfall would, in 200 years, 
bring us to the point of using all our 
rainfall to raise our food; I based the 
calculation, of course, on the transpira- 
tion ratios and the assumed diet of 2 

pounds of bread and 1 pound of meat 
per day per person. I understand that 
the latest census studies indicate a slight 
leveling in the population growth curve, 
and this curve, of course, is the key to 
any calculation of timetables. Further- 
more, I am certain that long before we 
begin to approach Malthusian limits 
we will not be insisting on a daily ra- 
tion of steak. Any wholesale dietary 
shift from bread and meat to, say, 
marine plankton would make the trans- 
piration ratios meaningless although 
few Americans today would construe 
such a shift as a gain in our standard 
of living. 

CHARLES C. BRADLEY 

Division of Letters and Science, 
Montana State College, Bozeman 

"Critical Periods" in the 

Development of Behavior 

Scott's interesting article (1) on 
"critical periods" in behavioral devel- 
opment merits a thoroughgoing critical 
review bearing on the validity of his 
general conceptions of behavioral on- 
togeny basic to the idea which he has 
extrapolated from embryology to the 
study of behavior. Here, however, we 
comment specifically on certain in- 
ferences that might be drawn from his 
allusion to our recent article on be- 
havioral development in cats (2). 

In discussing his concept of critical 
periods, Scott reports us as having 
"suggested that there are critical stages 
of learning-that what has been learned 
at a particular time in development 
may be critical for whatever follows." 

Although we are not disposed to dis- 
pute this broad statement, it is not 
ours. In our view, any such sentence 
should have a more comprehensive 
context, to the effect that what the 
young animal may attain in behavior 
at any phase of ontogeny depends upon 
the outcome of earlier development in 
its every aspect. The point we wish to 
emphasize here, however, is that our 
position might be seriously misunder- 
stood in at least two' important respects 
from Scott's allusion to our article. (i) 
Although, as our study of social be- 
havior in newborn kittens (2, 3) indi- 
cated strongly, learning is involved at 
all phases in behavior development, 
our findings have broader and very 
different implications for social on- 
togeny than might be gathered from 
Scott's mention of the work. (ii) The 
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radlotracer techniques are good (and 
NUCLIDE makes equipment for radi- 
ation detection like this FPM-1 monitor) 
but in BIOLOGY and MEDICINE. 

STABLE ISOTOPE tracers may 
offer tremendous advantages-- 

1el-~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 

especially where radiation dosage 
considerations are important. 

NUCLIDE makes mass spectrometers for stable Isotope 
tracer research and studies of natural isotope ratio 
variations In C,O,H,N,S, etc. 

For further Information on mass spectroscopes and their 
components, like this Ion beam ratio circuit write 
Dept. SC-RE 
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Mode MQ44OO 

The world's most versatile machine tool -MAXIMAT -frees your R&D 
facility from dependence upon job shops and company toolrooms. 
MAXIMAT turns, threads, cuts gears, drills, bores, mills, divides, grinds 
(external and internal, surface and cylindrical), buffs, polishes... all in one 
compact 24" x 40" of space! Big 10" swing 
meets most prototype requirements. MAXIMAT 
exceeds ASA specs for toolroom precision, yet 
is priced competitively with single-purpose 
machines! Hundreds in use by government, AMERICAN EDELSTAAL INC 
industry, and scientific institutions. Write Dept B-C, 350 Broadway 

today for detailed catalog and prices. New York 13, New York 

ADVANCES IN INSTRUMENTATION FOR PROTEIN ANALYSIS 

THE IMMUNOPHOR BY LKBI 
The Immunophor, an indispensable diagnostic tool for the modern medical laboratory, 

makes routine analysis of body fluids by micro-immunoelectrophoresis practicable. Semi- 
quantitative as well as qualitative determinations of protein content yield invaluable clinical 
information about an ever-increasing number and diversity of human ailments as researchers 
learn to interpret the precipitin patterns obtained. 

Using a standard Immunophor set, one technician processes up to 54 slides per day 
obtaining sharp, highly reproducible results from minuscule samples (0.001 ml). This ver- 
satile equipment permits the operator to vary resolution, sensitivity and other experimental 
parameters within wide limits. Design features simplify and standardize procedures and save 
time; manual handling of loose slides, for example, has been eliminated. 

Complete Immunophor sets at $815 (standard) and $656 (economy). 
An accessory set converts LKB's basic electrophoresis equipment for immunoelectro- 

phoresis and micro-electrophoresis in agar. 
For full details, request literature file 6800S3. 

New accessories are now available for making double-diffusion 

Alpho-1 gtobulWns Alpht o l ttob .in "la andm no- globulins 

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

International Headquarters: LKB-Produkter AB, P.O.B. 12220, Stockholm 12, Sweden 
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Brookfield 
Synchrolectrlo 
Viscometer 

Chemists' best friend 
keeps on getting better 
Today,."'Brookfield Viscosity' is the universal 
language of viscosity measurement. Keeping 
pace with the science of Rheology is the Brook- 
field Synchrolectric Viscometer. There are now 
nine models in the Brookfield line, one of which 
has the exact number speeds, speed range and 
CentipQise range to meet your requirements. 

Whether yoU work with Newtonion or non- 
tNewtonion materials ... whether you work in 
the ultra-low viscosity range of 0 to 10 centi- 
poises up to 64,000,000 centipoises there's a 
Brookfietd instrument for you. 

Why not take a look at the new Brookfield 
Viscometer and Automatic Viscosity Measuring 
Instrument brochure. W~e will be pleased to 
mail you one. 

vg ^ At>, ,, ENGINEERING 

smootzzesd ~INCORPORATED 
Stoughton 14, Massachusetts 
S.. us at Booth 1 252, National Packaging 
Exposition, Chicago, April 22 through 25 

1112 

context indicates that Scott has mis- 
understood the criticisms we have of- 
fered (2, 3) of his "critical periods" 
concept. 

The gist of our objection is not that 
we favor describing three critical pe- 
riods of social development, corre- 
sponding to the three main stages in 
the ontogeny of social-feeding behavior 
in kittens for which we found evi- 
dence, or whatever number of critical 
periods might be advanced as an alter- 
native. We were interpreting our results 
from a viewpoint definitely at odds 
with Scott's notion of "critical periods" 
when we wrote (2): "These consider- 
ations favor a very different view of 
the concept of 'critical periods' from 
the one now held by many writers. In 
the social development of the cat, we 
are led to the idea that striking changes 
in the essential progression are 
grounded not only in the growth- 
dependent processes of maturation but 
also, at the same time, in opportunities 
for experience and learning arising in 
the standard female-litter situation. This 
conception of social ontogeny en- 
courages stressing not just one or a 
few chronologically marked changes in 
the behavior pattern, but rather indi- 
cates that normally each age period is 
crucial for the development of partic- 
ular aspects in a complex progressive 
pattern of adjustment." We consider 
the implications of this theoretical 
viewpoint for developmental research 
very different from those of Scott's 
concept. 

Evidence supporting our view dem- 
onstrated that in kittens, at all age 
periods, social approaches preliminary 
to feeding behavior undergo a course 
of development in the litter situation 
significantly different from the behavior 
of kittens reared under conditions of 
isolation and fed from an "artificial 
mother" (2, 3). No evidence was found 
for any time interval in which the 
different conditions of rearing failed to 
produce a pattern of feeding ap- 
proaches and suckling in kittens reared 
in isolation that was significantly differ- 
ent from that in normally reared kit- 
tens of corresponding ages. This result 
had been predicted from the theory of 
social ontogeny (4) which guided our 
work. 

Those who examine this theory (4, 
5) and related considerations (2, 6. 7) 
will find an emphasis upon the fusion 
of maturation (growth-contributed ) 
and experience (stimulation-contrib- 
uted) processes at different stages in 
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behavioral ontogeny, together with the 
contention that the contributions both 
of maturation and of experience (the 
latter including, but not confined to, 
conditioning and learning), as well 
as the interrelations of these contribu- 
tions, may differ greatly according to 
stage in any animal. This theory thus 
differs sharply from Scott's, with its 
emphasis (see 8) upon factors of 
maturation presumably specific for 
"critical periods" and its apparent as- 
sumption that "learning" is a distinct 
and probably a delayed contributor. 

From our theory of behavioral devel- 
opment (4-6), we conclude that factors 
of maturation may differ significantly 
in their influence upon ontogeny, both 
in the nature and in the timing of 
their effects, according to what re- 
lations to the effects of experience are 
possible under the existing conditions. 
We found, in support of this view, that 
gains in suckling made by kittens reared 
in isolation differed greatly from gains 
made by litter mates reared by the 
mother, and that the kittens reared in 
isolation were, at best, only partially 
adapted to the demands of social feed- 
ing and suckling of the mother at the 
time of their return to the litter. The 
differences between the experimental 
animals and the control litter mates 
were striking. In no single phase of 
development during the first 2 months 
of life did these two very different con- 
ditions of rearing-with mother and 
litter or isolated, with an "artificial 
mother"-fail to have very different 
effects on the development of suckling 
responses, despite the presumable 
equivalence of potential factors of 
maturation for kittens in the two 
groups. The results indicate that the 
actual effects of maturation differed 
considerably in the two cases. We do 
not find such evidence compatible with 
the meaning of maturation that would 
seem to follow from the critical-period 
hypothesis. 

What is social behavior? Scott states 
(1) that in puppies the period of social- 
ization begins at approximately 3 weeks 
of age. We submit, however, that much 
of the evidence he cites bears only tan- 
gentially on the question of when so- 
cialization really begins. Although his 
article is mainly concerned with social 
behavior, it does not deal primarily 
with intraspecies behavioral relation- 
ships but deals, instead, with the re- 
sponses of puppies to human handlers, 
of young birds to artifacts, and the 
like. Under the heading, "Process of 
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The remarkable new Polycarbon- 
ate Econo-Cages (Series "20" and "30" 
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The new Polycarbonate resin com- 
bines the optical and thermal properties 
of glass with an impact resistance un- 
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good example of the degree of impact 
resistance was furnished when a cage 
did not break when dropped out of a 
fourth floor window. Polycarbonate re- 
tains this remarkable strength from 
2750F to -40'F. It is the first clear 
plastic which can be autoclaved re- 
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This new material, a linear aro- 
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ance to most acids and basics is very 
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Working With Restraint 

Econo-Cage Restraining Cages are 
clear acrylic plastic units that afford 
rapid and safe immobilization of ani- 
mals, easy access and maximum visi- 
bility.There are 3 sizes to accommodate 
varying sized animals. They prevent 
unanesthetized animals from attacking 
tubes, cannulae, and other fixtures; pro- 
vide extended housing during nutri- 
tional studies; restrain animals during 
intravenous, intraperitoneal, intramus- 
cular, and subcutaneous injections; and 
are useful for administering intrave- 
nous fluid drips and anaesthetic. 

#90 Restraining Cage being used for 
intramuscular injection 

All restrainers have an adjustable 
tailgate which fits into any of three slots 
to vary cage length, confine the animal 
and serve as a cage door. Openings at 
top, bottom, and tail provide easy ac- 
cess to any part of the animal (the 
bottom slot also permits drainage of 
animal waste). A hopper permanently 
attached to the front of the unit in- 
cludes a trough for granular feeds and 
a water tube inlet. 

CAGE NO. CAGE SIZE ANIMAL WEIGHT 

#88 2" to 3?2" long; Mice from 
11/2"wide 10 to 40 grams 

490 41/4" to 51/2" long; Rats/hamsters 
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#91 5" to 7" long; Rats/hamsters 
31/4" wide from 235 to 

585 grams 

Econo-Cages #88, #t90, #29) 
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primary socialization" we find, for ex- 
ample, citations of tests in which ma- 
chine-fed and hand-fed puppies "be- 
came equally attached to people . . 

hand-fed puppies "yelped more when 
they saw the experimenter . 

"hungry puppies became more rapidly 
attached to the handlers . . . ," and 
"separating young puppies overnight 
from their mother and litter mates . . . 
speeded up the process of socialization 
to human handlers." 

The degree of equivalence between 
such results and the ontogeny of inter- 
actions among species mates may prove 
to be appreciable, but it has not been 
determined. We suggest that Scott, in 
basing his principal treatment of social 
development upon experimental inter- 
ventions featuring responses to con- 
ditions other than association with 
species mates has been led astray. In 
our studies of the social-feeding be- 
havior of kittens we were able to dis- 
tinguish early forms of intraspecies so- 
cial responses not evident in reactions 
to human handlers or to artifacts such 
as the "artificial mother." A depend- 
ence upon the latter two sources of 
evidence might have led us to neglect 
aspects of intraspecies behavior which 
we found crucial for the understanding 
of social ontogeny. 

With due emphasis upon intraspecies 
behavioral relations, we maintain that 
processes of socialization and forma- 
tion of the social bond begin at birth, 
if not earlier (2-6). Kittens make con- 
sistent progress from an hour or two 
after birth in becoming oriented to 
their environment and to species mates, 
in becoming adjusted to the litter situa- 
tion and the "home area," and in mak- 
ing individual, distinctive responses to 
particular nipples. Such aspects of be- 
havior concern reciprocal relations of 
dependency with the mother and with 
litter mates, hence are social. 

Because Scott was concerned with 
giving an account of the critical-period 
concept and illustrating it, evidence 
centered on the ontogeny of intra- 
species responses may not have seemed 
relevant to him. Yet, because his ref- 
erence to our article might imply that 
it supports his own concepts of be- 
havioral development, we assert that 
there is an important difference be- 
tween his view and our own. 

T. C. SCHNEIRLA 
JAY S. ROSENBLATT 

Department of A nimal Behavior, 
American Museum of Natural History, 
New York 
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Statements of contrasting theoretical 
positions are useful if they stimulate 
the collection of additional data, lead- 
ing in turn to the modification and 
evolution of theory. I am sure that 
the comments of Schneirla and Rosen- 
blatt were offered in this spirit, as is 
my reply. 

The points raised in their letter go 
far beyond the scope of my original 
article. I believe that most of them are 
complementary rather than contradic- 
tory. 

1) Failure to find a critical period 
for primary socialization in- the cat. 
In order to thoroughly understand the 
development of behavior in a given 
species, one should have timed data on 
the development of basic behavioral 
capacities, including sensory, motor, 
and learning capacities, as well as on 
the development of patterns of social 
behavior. In addition, one should have 
a description of adult social organiza- 
tion, to which behavioral development 
seems to be strongly related. In the 
absence of such general background 
information for the cat, I have been 
unable to evaluate Schneirla and Rosen- 
blatt's data in terms of evidence for 
the existence or nonexistence of a criti- 
cal period for primary socialization. 
Although cats are not highly social 
animals, I would be surprised if there 
were no such period in this animal, in 
view of the wide occurrence of the 
phenomenon in social birds and mam- 
mals, and even in insects. 

2) Role of learning in behavioral 
development. With respect to the im- 
portance of learning in behavioral de- 
velopment, our points of view are sup- 
plementary rather than antithetic. 
Where Schneirla and Rosenblatt em- 
phasize the fusion of maturation and 
learning, I would add that the learn- 
ing process also changes with time and 
can itself be thought of as a develop- 
mental process. Much evidence mndi- 
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cates that the rate of development of 
the capacity for learning varies widely 
from species to species, but additional 
information is badly needed along these 
lines. To my knowledge, in no species, 
not even the human, has a study of any 
simple learning capacity been carried 
completely through the stages of early 
development 

3) Nature of the process of sociali- 
zation. Schneirla and Rosenblatt have 
concerned themselves with the point 
at which the process begins; my article 
dealt with the period during which the 
process proceeds most rapidly. Both 
kinds of information are necessary for 
understanding the process. As I said 
in the article, processes are not neces- 
sarily limited to the periods in which 
they are most prominent. 

4) Experimental methodology. Two 
principal methods of studying the de- 
velopment of social behavior have been 
used: cross-fostering between species 
(or upon models) and social isolation. 
The two methods produce quite differ- 
ent results. In general, cross-fostering 
transfers social relationships but often 
has little effect on the development of 
social behavior patterns. Social isola- 
tion prevents the development of social 
relationships and may distort or in- 
hibit the development of certain social 
behavior patterns. Both methods con- 
tribute to our understanding of the 
process of socialization. Schneirla and 
Rosenblatt observe that the cross- 
fostering method is more likely to re- 
veal the existence of critical periods; 
this method has not yet been applied in 
the cat. 

5) The nature of behavioral devel- 
opment. Two testable hypotheses can 
be stated (in stating them I do not 
ascribe either extreme of the two view- 
points to Schneirla and Rosenblatt). 
(i) Behavioral development is a unitary 
process, and what takes place in one 
period of development is dependent on 
everything that went before. (ii) Be- 
havioral development may be com- 
posed of many different processes hav- 
ing a considerable degree of independ- 
ence, both within the individual and 
between species. The actual facts prob- 
ably lie somewhere between these two 
viewpoints. 

Behavioral development is an ex- 
tremely complex phenomenon. In inter- 
preting any given set of data it is 
important that alternative hypotheses be 
considered and eventually tested. 

J. P. SCOTT 
Roscoe B. Jackson Memorial 
Laboratory, Bar Harbor, Maine 
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Bodega Bay Nuclear Plant 

The editorial "Civilian nuclear pow- 
er" in the 14 December issue (1) very 
appropriately brings attention to the 
recent Atomic Energy Commission re- 
port which documents U.S. achieve- 
ment in reactor technology. Although 
the quotation from this report cites the' 
remarkable reduction in cost of fission- 
generated electricity to an "estimated 
5.5 to 6 mills [per kilowatt-hour] for a 
large plant to be built in the near fu- 
ture at Bodega Bay, California," the 
editorial fails to point out that such 
economical operation of the proposed 
plant would be possible primarily be- 
cause of the site. Were the plant to be 
situated in a more remote place where 
cooling water, transportation facilities, 
and other features of construction and 
operation are less readily available, the 
electricity could not be sold at so low 
a price-that is, nearly in the range of 
cost of electricity generated by fossil 
fuels. 

The Bodega Bay reactor, would be 
the largest nuclear plant for gener- 
ating electricity in the world. Water 
wastes would be discharged into the 
ocean, with resulting thermal changes 
and deposition of radionuclides similar 
to those in the discharge from the 
Hanford reactors into the Columbia 
River. Low-level gaseous wastes would 
be discharged at a point windward 
of a highly productive agricultural 
area which supports a 70-million- 
dollar-a-year dairy industry in the San 
Francisco milkshed. The plant would 
conform to AEC regulations regarding 
safety measures; nevertheless, the 
proximity of the reactor site to popu- 
lated areas and areas of agricultural 
production would create special prob- 
lems which should be taken into con- 
sideration. The site is just under ? mile 
from the San Andreas fault (previous 
regulations regarding the location of 
reactors stated that "no facilities should 
be located closer than 1/4 to 1/2 mile 
to a known active earthquake fault," 
but the regulations were altered in 
April 1962 to read only "1/4 mile"). 
Thus the hazard of possible natural 
catastrophe is added to the hazard of 
possible man-made catastrophe. Nor- 
mal operating conditions would add 
detectable radiation to the local bio- 
sphere. 

The site has long been considered a 
unique natural preserve; for this reason 
Bodega Head had been selected by the 
University of California as the location 
for a marine biological laboratory. A 
15 MARCH 1963 
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faculty committee of the university has 
so far failed to find an alternative lab- 
oratory site which would be as suit- 
able, quite apart from considerations 
of accessibility. The propriety of the 
political maneuvers by which the Pa- 
cific Gas and Electric Company ac- 
quired land rights has been questioned; 
moreover, alterations in federal and 
local regulations have facilitated the 
development of the project, although 
none of' this help can be classed as 
subsidy. 

The implications of the AEC report 
might well have been examined in the 
editorial from the viewpoint of the 
AAAS Committee on Science in the 
Promotion of Human Welfare: What 
is the impact of science on society as 
exemplified by nuclear technology at 
Bodega Bay? The AEC report states 
that over half the electricity in the 
United States may be generated by nu- 
clear reactors by the year 2000. While 
such reactor development can be 
beneficial, is it not fitting to ask whether 
those who are affected by such growth 
are participating in the decisions which 
make such economic developments fea- 
sible? Are consumers of electricity will- 
ing to buy the product for 5.5 mills 

per kilowatt-hour and take an admitted 
but as yet unmeasured health risk (2) 
and sacrifice the ecological and scenic 
assets of Bodega Bay? Where will the 
public have an opportunity to register 
its opinion? The AEC has not yet held 
hearings for granting the license for the 
Bodega Bay reactor. (Recent legisla- 
tion has reduced the number of man- 
datory public hearings for reactor li- 
censing. The AEC report suggests that 
further simplification and streamlining 
of licensing procedures will encourage 
utilities to develop more nuclear power 
stations. Would it not be in the public 
interest to hold hearings regarding site 
selection before the utilities present a 
fait accompli?) Will the development 
of nuclear power demand that Bodega 
Bay be selected, as the only suitable 
location? Will all who are affected par- 
ticipate in that decision? 

MALCOLM L. PETERSON 

Barnes Hospital, 
Saint Louis, Missouri 
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The proposed Bodega Bay Atomic 
Park of the Pacific Gas and Electric 
Company is cited in a recent editorial 
as a breakthrough in nuclear power 
economics. The editorial quotes ex- 
cerpts from AEC chairman Seaborg's re- 
cent report to the President and asserts 
that the power rate figure "does not 
involve a subsidy." 

It happens that this particular power 
plant will be built on a scenic head- 
land, about 50 miles north of San 
Francisco, which was included in the 
1955-56 California State Park master 
plan. For some reason the state master 
plan did not receive open and public 
consideration by the Sonoma Planning 
Commission, and this apparent pocket 
veto -made it possible for Pacific Gas 
and Electric to purchase the initial site 
on Bodega Head and to acquire an 
additional 67 acres for an exclusion 
zone through exercise of its rights of 
eminent domain. Further, Sonoma 
County has granted an easement for 
three lines of high-tension wires along 
the entire length of its only coastal 
park, Doran Beach County Park. 

Bodega Head had been selected by 
the University of California as the site 
for its future Marine Biological Lab- 
oratory. Through construction of an ac- 
cess road and the emission of 250,000 
-perhaps eventually 1 million-gal- 
lons of hot water per minute, the pow- 
er station will transform the area from 
a unique class A site to a class B site 
for a marine facility. The history of 
this somewhat controversial matter is 
documented in the booklet "A Visit to 
the Atomic Park," published and circu- 
lated under the auspices of- the Sierra 
Club in San Francisco. 

The power economics of the Bodega 
Bay reactor are discussed in an article 
by Dresner and Weinberg in Reviews 
of Modern Physics [34, 747 (1962)]. 
These authors point out that the price 
of fossil fuel at Bodega Bay is much 
higher than the average for the rest of 
the United States. They go on to say 
that the exact method of calculating 
the fixed plant cost, the initial outlay 
for fuel, the plutonium buy-back ar- 
rangement, the lease charge for Up 
hold-up, and the assessment for spent- 
fuel reprocessing will all be instru-c 
-mental in dictating the ultimate cost of- 
mills per kilowatt-hour at the Pacific 
Gas and Electric facility. The authors 
state: "These prices are set largely by 
government fiat; the current prices rep- 
resent a substantial government subsidy 
for the Bodega Bay plant." 

Assuming that the radioactive waste 
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problem can eventually be solved, 
Dresner and Weinberg conclude that 
the development of "breeder" reactors 
which can utilize abundant low-grade 
uranium and thorium ores is "one of 
mankind's most important ultimate 
tasks." Reactors of the Bodega design 
will decimate the national reservoir of 
high-grade uranium ore without mak- 
ing any substantial contribution to tech- 
nology. Nonetheless, convertors of this 
type are fostered by the AEC, probably 
because, as Chairman Seaborg has said, 
the intensely competitive nuclear equip- 
ment industry is "over-capitalized and 
under-used at the present time" and it 
is thought necessary to keep the urani- 
um industry "viable" during the period 
of transition to breeder reactors. 

Finally, the Price-Anderson Act of 
1957 provides a federal liability indem- 
nity of $500 million for each cata- 
strophic accident in a nuclear installa- 
tion. Through this subsidy, ethical 
standards of safety may have been by- 
passed and ultimate liability transferred 
to the taxpayer [A. Ackermann, Proc. 
Am. Soc. Civil Engrs. 87, No. PP2 
(1962)]. This point is especially rele- 
vant to the Pacific Gas and Electric 
reactor in view of the proximity to the 
San Andreas fault and the meteorolog- 
ical instability of the Bodega area. 

JOEL W. HEDGPETH 

Pacific Marine Station, 
University of the Pacific, 
Dillon Beach, California 

J. B. NEILANDS 

Biochemistry Department, 
University of California, Berkeley 

DAVID E. PESONEN 

Northern California Association to 
Preserve Bodega Head and Harbor, 
Berkeley 

In my editorial I cited the proposed 
Bodega Bay plant with its estimated 
cost of 5.5 to 6 mills per kilowatt-hour 
merely as an example of a continuing 
trend toward lower costs of nuclear 
power. I was unaware of the contro- 
versy over the site of the proposed in- 
stallation. On that matter I have little 
knowledge. With respect to estimating 
future trends in costs of nuclear power 
I do have a special basis for the opin- 
ion that figures considerably lower than 
those cited for Bodega Bay are in 
sight. Indeed, Alvinl Weinberg has re-n 
cently spoken of costs as low-as 1.5 
mills per kilowatt-hour for a very large 
installation. 

As for the matter of subsidy, the 
monetary value of the government in- 
surance is small. The utilities are re- 
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quired to obtain a substantial amount 
of insurance with private companies. 
This covers most of the accidents which 
might occur. The government insur- 
ance in effect amounts to a $60 million 
deductible policy. The utilities pay AEC 

a fee of $30 per thousand kilowatts of 
thermal energy as a premium to obtain 
the additional coverage up to $500 
million. 

It is difficult to establish what the 
true competitive position of oil and 
nuclear energy would be in the absence 
of federal action. The government has 
set an artificially high price for natural 
uranium. In a free market its price 
might be half what it is at present. The 
27?/-percent depletion allowance for 
oil is worth about a billion dollars a 
year to the petroleum industry. If this 
allowance were removed, the competi- 
tive situation with respect to energy in 
California would be considerably 
changed.-P.H.A. 

Activists and Nonactivists 

The article "Divergent reactions to 
the threat of war" [Science 139, 88 (11 
Jan. 1963)] raised a number of im- 
portant issues, mainly in the realm of 
group perception. For instance, the re- 
study seemed to suggest that both 
groups had been attentive to those 
arguments and points of view presented 
publicly that were most closely in ac- 
cord with their previous thinking. After 
intensive public propaganda by op- 
ponents of Medicare, as well as by its 
supporters, the OASIS group was more 
against it, and the People for Peace 
group were more in favor of it. 

In their conclusion the authors ex- 
press surprise at the "similarity between 
the two groups" and suggest that this 
may have been due to the "particular 
community studied." May I suggest 
another alternative, which evidently was 
not considered by the authors? It is 
significant that out of a community of 
8000 people (3500 adults?) only 54 
sought concrete community action of 
any kind during the Berlin crisis (un- 
less there was other activity which the 
authors do not tell us about). Perhaps 
the two groups are relatively similar in 
a number of ways because they rep- 
resent the activists in the community. 
They are probably the best-informed 
members of the community and those 
who tend to respond to emergency con- 
ditions with some kind of concrete ac- 
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tion. Despite fundamental differences 
between the two groups, the many over- 
lapping areas of attitude and belief 
would seem to support this hypothesis. 

In any case, it would be interesting 
to compare the beliefs, attitudes, and 
personalities of the members of these 
two groups with those of a sample of 
nonactivists in the same community, to 
see whether the differences between the 
joiners and the nonjoiners is any 
greater than the differences between the 
two groups of joiners. 

EDWARD J. JAY 
Department of Anthropology, 
University of California, Berkeley 

Ultrafiltration 

Membrane Performance 

Clark states (1) that the driving 
force for ultrafiltration is the chemical 
potential. This is a misleading state- 
ment. Any difference in chemical po- 
tential that arises across the membrane 
is a (hitherto unexplained) result of 
the pressure ultrafiltration process and 
not its cause. The driving force for 
ultrafiltration is the applied-pressure 
difference across the membrane. It is 
immaterial whether this pressure dif- 
ference be expressed as such, or as, 
for instance, a chemical potential 
gradient, but in order not to confuse 
cause and effect, and in order to ex- 
plain clearly the various phenomena 
inherent in pressure ultrafiltration, it 
is best to consistently view the external 
energy source, the applied-pressure 
difference, as the driving force for 
ultrafiltration. 

A paradoxical phenomenon is this: 
The higher the pressure is, the more 
salt the cellophane membrane retains 
in an ultrafilter containing a solution 
of salt in water. Clark (1) has not ex- 
plained this phenomenon. For its ex- 
planation one needs more facts than 
just the data from. Ambard and Traut- 
mann's Table 2 (2), given by Clark. A 
few more useful data can be found 
elsewhere in their book: Tables 4, 5, 
and 6 demonstrate that salts with bi- 
valent anions and monovalent cations 
are more strongly retained than salts 
with monovalent anions and mono- 
valent cations, while salts with bivalent 
cations and monovalent anions are 
hardly retained at all, as compared to 
salts with monovalent cations and 
anions. 

When we relate these data to the 
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fact that cellophane is negatively 
charged, it becomes clear that the salt 
retention must be due to electrostatic 
repulsion of the anions by the nega- 
tively charged membrane, a repulsion 
which is strongest when the anions 
carry the highest charge and weakest 
when the cations carry the highest 
charge (3). 

The paradoxical phenomenon that 
the salt retention becomes more pro- 
nounced at higher pressures can only 
be due to the contribution of the 
streaming potential to the charge of 
the membrane (4). For the streaming 
potential E, caused by pressing the 
solution through a charged membrane, 
is proportional to the applied pressure 
P, to the potential of the membrane A, 
and to the dielectric constant E, and 
inversely proportional to the viscosity 
B of the solution and to its conductivity 
A. This relationship is usually expressed, 
according to Overbeek (5), as 

E= Pex (1) 

A final proof of this hypothesis 
would be furnished if it could be shown 
that salt retention is higher at higher 
values of g potentials of otherwise 
identical membranes and under other- 
wise identical conditions. I recently 
made an experiment along these lines, 
ultrafiltering salt solutions at various 
pH's, and I found that the salt retention 
is indeed highest at the highest pH 
(when the acid groups of cellophane 
are highly dissociated), and lowest at 
the lowest pH( when these acid groups 
are hardly dissociated) (6). 

Equation 1 for the streaming poten- 
tial also shows why at the lowest salt 
concentrations the salt retention is 
highest: When the conductivity A of 
the solution is lowered, the streaming 
potential E becomes higher (see 2, 
Tables 4 and 5). The necessity for 
turbulence above the membrane for 
obtaining maximum salt retention (see 
2, Table 1; 4) is now easily understood, 
for without it salt enrichment just above 
the membrane would occur, locally 
raising the conductivity x of the solu- 
tion, which would cause a lowering of 
the streaming potential E (7). The at- 
first-sight surprisingly small influence of 
temperature changes becomes clear 
when it is realized that while the con- 
ductivity A rises with the temperature, 
the viscosity X diminishes at a slightly 
higher rate. So a rise in temperature 
will result in a slight decrease in MX, 
resulting in a small increase in the 
streaming potential E-an increase even 
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further attenuated by a slight decrease 
in the dielectric constant of water, e. 
Thus, the theoretical increase in stream- 
ing potential E, when the temperature 
is raised from 80 to 180C, can be cal- 
culated to be of the order of 1.6 per- 
cent-a value in reasonably good agree- 
ment with Ambard and Trautmann's 
observation (2, Table 3), that the salt 
retention rises. 1.8 percent under these 
conditions. 

It becomes evident that the require- 
ments for an ideal membrane for desalt- 
ing with the pressure method are as 
follows. (i) It has to have the highest 
possible charge (either negative or 
positive); (ii) it has to have a very 
small pore size, of the order of 30 A 
or less [otherwise the electrostatic re- 
pulsion of small ions seems to be inef- 
fective (4)]; (iii) it has to be as thin as 
possible (to allow for the highest rate 
of filtration at a given pressure); and 
(iv) it has to be strong (to withstand 
the highest possible pressure) (8). 

C. J. VAN OSS 

Laboratory of Physical Biochemistry, 
National Veterinary College, 
Alfort, France, and National Institute 
of Agronomical Research, Paris 
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tion has nothing to do with the overcoming 
of Clark's "film resistances," for the rate of 
filtration remains unchanged, whether or not 
the salt solution is agitated. 

8. I am indebted to Professor A. M. Monnier 
(Laboratoire de Physiologie G6nfrale, Sor- 
bonne) for the many fruitful discussions we 
have had on this subject. 

Numerous ultrafiltration data show 
that salt rejection increases as the pres- 
sure difference across the membrane in- 
creases (1-3). Two hypotheses were 
advanced to explain the increase in salt 
rejection with increase in pressure: (i) 
that pressure on the membrane in- 
creased the resistance to flow of salt 
(2); (ii) that pressure affected the hy- 
drated ions, presumably increasing 
hydration (1). The first purpose of my 
report (4) was to show that neither of 
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Table 1. Summary of calculations for Fig. 1 

from data of Ambard and Trautmann (1). 

Experiment 

2 3 4 5 

Data: Filtering solution (NaCi, mg /lit.) 
500 200 100 50 

Filtrate (NaCi, mg/lit.) 
460 160 70 28 

Calculations: nzt (10-7 mole NaClImole H20) 
1,540 616 308 154 

n2 (10-7 mole NaCI/mole H20) 
1,417 493 215 86 

RT I n (n I /n2) (cal/mole) 
49 130 208 338 

n12 (J '1-J '2), (1O-9 cal/mole) 
1,170 494 197 80 

J/J (10-6 g NaClIg H20) 
460 160 70 28 

these hypotheses was necessary. Mahon 
had suggested earlier that the driving 
force for water flow was pressure, and 
that the predominant driving force for 
salt flow was difference in concentration 
(5). The second purpose of my report 
was to show that a single driving force 
was sufficient. 

My reasoning was as follows. Salt 
and water will flow through a perme- 
able membrane, even in the absence of 
a pressure difference, until equilibrium 
is established. At equilibrium, the 
chemical potential of the salt is the 
same on both sides of the membrane, 
and the chemical potential of the water 
is the same on both sides. Therefore, 
difference in chemical potential, or some 
quantity related to difference in chem- 
ical potential, is a logical choice as a 
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? 100 500 1000 2000 
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Fig. 1. Relative rate of flow of salt across 
an ultrafiltration membrane. The slope of 
the line is unity, showing that the rate of 
flow of salt is directly proportional to the 
difference in chemical potential of the salt 
[From data of Ambard and Trautmann 
(1)]. 

general driving force for flow. In keep- 
ing with the formalism of the thermo- 
dynamics of irreversible processes, I 
selected difference in chemical potential 
as the single driving force and found, 
as shown in my report, that the flows 
of water and salt could be considered 
independent of each other for the range 
of data presented there. The rate of 
flow of water was directly proportional 
to the difference in chemical potential 
of the water, and the rate of flow of 
salt was directly proportional to the dif- 
ference in chemical potential of the salt. 
Skiens and Mahon, viewing difference 
in activity as the driving force, have 
independently reached similar conclu- 
sions (3). 

The data from Ambard and Traut- 
mann which appeared in my report 
were selected because they illustrated 
the points which I wished to make quite 
clearly. Unfortunately, those data also 
masked other effects, because the initial 
salt concentration was held constant. 
Van Oss is quite correct when he main- 
tains that the kind of salt and the con- 
centration have marked effects on the 
rate of flow of salt across the mem- 
brane. Table 1 and Fig. 1 show the 
results of some calculations based on 
other data from Ambard and Traut- 
mann (1, Table 4) in which the initial 
salt concentration, n1, is allowed to 
vary. The approximation that the dif- 
ference in chemical potential, p'/, - 
is equal to RT In (nl/n2) is used in 
the calculations. Since the slope of the 
line in Fig. 1 is equal to unity, the data 
show that the rate of flow of the salt, I', 
remains directly proportional to the dif- 
ference in chemical potential of the salt 
even though the initial concentration of 
the salt changes tenfold. The data also 
show that the resistance to flow varies 
inversely with the square of the initial 
concentration of the salt. Thus, in the 
method which I suggest for predicting 
the flows of salt and water during ultra- 
filtration, the changes in flow rate for 
different salts and different concentra- 
tions which cannot be accounted for by 
changes in chemical potential are as- 
cribed to differences in resistance to 
flow. Why these resistances vary as 
they do is an interesting problem, on 
which van Oss's views may shed some 
light. I am sure that, as we learn more 
about ultrafiltration, the viewpoints of 
both van Oss and myself will be modi- 
fied until we meet upon some com- 
mon ground. 

W. E. CLARK 
Midwest Research Institute, 
Kansas City, Missouri 
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Emotional Response to 

Nonreinforcement 

In an interesting report describing 
cycles in the force of a lever response 
during the execution of fixed-ratio re- 
inforcement sequences [Science 138, 
516 (1962)], D. E. Mintz interprets his 
results in the light of a supposition that 
the animal discriminates the strength of 
its own response on the occasions when 
reward is obtained. This explanation 
places the phenomena in the category 
of response-shaping by operant discrim- 
inations. 

There is, however, a clear possibility 
that the changes in response force dur- 
ing fixed ratio reinforcement sequences 
reflect, rather, an emotional reaction of 
the organism to nonreinforcement. One 
would expect such responses, if they oc- 
cur, to contaminate the strength of in- 
strumental level press, because tension 
of both smooth and skeletal muscle is 
part of the pattern of emotional dis- 
charge. 

That conditioning procedures pro- 
duce emotionality is, of course, a 
classic finding of Pavlov and Liddell. 
A particular verification as regards the 
case of the fixed-ratio paradigm demon- 
strates that gradually shifting the ratio 
toward higher values produces, in the 
cat, muscular tension which may con- 
veniently be measured by the number 
of vocalizations emitted but which in- 
cludes, in a pattern, tail-flicking, flexion 
of limbs, pacing, and so on [M. F. 
Halasz and H. F. Hunt, report to the 
3rd World Congress of Psychiatry, 
Montreal (1961)]. Thus, the schedule 
employed by Mintz seems to be one 
where failure to obtain reward may 
have emotional repercussions. If the 
consequent tonus be thought of as 
cumulating from one nonreinforced re- 
sponse to the next, and as declining 
over successive reinforced presses, the 
curves presented might well be ac- 
counted for by simple superposition of 
general tension on the lever response. 
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