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There is no direct writing recorder on the market that approaches the compact 
Mark II in sheer usefulness. It is a completely integrated engineering tool 
that can be operated by anyone ... in the shop or in the field. . . for countless 
research or design requirements. Every function necessary for uniform, 
crisp, easily reproduced readouts is "built-in". The Mark II gives you two analog 
channels plus two event markers; 4 chart speeds; DC to 100 cps response 
with 40 mm amplitude; 10 mv/mm sensitivity; high input impedance. 
Ink or electric writing models. Immediate shipment from stock. 
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NEW DYNATRONIC 

raphicorder -10 
3 MODELS * Spans from -1 Mv to 10V 

Engineered and styled for a variety of recording applications in chemical, 
biological, petro-chemical and clinical laboratories. Perfect for- recording such 
variables as: pH; Thermal conductivity; Titrations; Temperature, Pressure, Position, 
Strain, Flow rate, Speed, etc. 

A full 10 inch recorder with the accuracy, fast pen response and economy 
features that make it desirable for general laboratory and industrial applications. 
Ask for a demonstration. 

Outstanding 
* Electrical span - 1 Millivolt to 10 Volts 
* High accuracy-- 4% of span 
* Fast reponse time-Less than 1 second full 
scale 
* Variable range selection-Quick, plug-in 
range adapter models to suit your requirements or, 
9-position model with span selector switch 
* Wide application-Excellent for gas chroma- 
tography or other specialized applications 
* Single or Dual chart speeds-Permits speed 
selection to suit your needs 
* Choice of reference systems-Zener or 
Mercury Cell 
* Smooth, non-clogging ink flow-Easily filled, 
lift-out "ink" reservoir 
* Dual-sided chart drive-Synchronized sprock- 
ets guide the chart smoothly from both sides 

Features 
* Manual chart advance-Convenient knob per- 
mits slight adjustments of chart paper 
* Self-locating, chart paper guide-Permits 
rapid change of chart roll with less paper waste 
* Lightweight-Portable, compact, only 18 Ibs. 
* Economical- Competitively priced, yet out- 
performs more expensive recorders! 

Optional Feature-Disc Integrator-for automatic 
computation of the area under the curve. 

Cat. No. 8035 GRAPHICORDER-10. 
Potentiometric, 10" Recorder. 

1 Mv. span, with extra range adapter, Mercury Cell 
reference system. Two-tone enamelled housing. Size 
18" W x 14" D x 11" High. 1 15 Volts, S1t 
60 Cycles. Net wt. 18 Ibs. Price........ 1 
230 Volts, 50 Cycles available on request. 

Write for Bulletin 517 and names of authorized distributors. 

mo DYNATRONIC INSTRUMENTS CORP. 
tLCd2 11Electronics Division/ LAB-LINE INSTRUMENTS, Inc. 

LAB-LINE PLAZA * MELROSE PARK, ILLINOIS 
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Eye of hurricane Esther as seen from 
a U-2 reconnaissance plane flying 
at an altitude of 20,000 meters on 
17 September 1961. The wall cloud 

.......is estimated to be about 15,000 
meters high and the banded clouds in 
the eye top extend upward about ': 

.....: :: BWd WI~~ ~JANC6 ~2Y~ 4me2000 meters. See page 1001. [U.S. 
ii.tk>, < iii:siii~ Air Force] 



MEET VARIAN'S 

RECORDER! 

. ..and here are five reasons why it's really new: 

1. Unique paper hold-down grips over 
entire platen surface. A maintenance-free 
vacuum hold-down enables you to use any 
size or shape of paper, from 2" x 2" to 11" 
x 17", without masking. 
2. Built-in time base has seven fixed ranges 
from 50 sec/in to 0.5 sec/in, with adjust- 
able margins and manual or automatic 
cycling. 
3. Human engineering gives you new 
operating conveniences. Control panel is 
arranged to avoid confusion. Pen is held 
magnetically for easy servicing and color 
changing. Chart can be precisely positioned 
with vacuum on. 
4. Rugged reliability is an important con- 
tribution to X-Y recording. All moving parts 
and paper hold-down system are mounted 
on one sturdy casting. 
5. Flexibility for special applications allows 
operation of the translation and writing 
system remotely from the entire electronic 
package and controls. Convenient for build- 
ing into test consoles, control panels, ana- 
lytical instruments, etc. 

Price: $2,025 in either bench-top or rack-mounting 
configuration. For further information or a demon- 
stration write RECORDER PRODUCTS. In Europe 
contact Varian A.G., Zug, Switzerland. 

;, VARIAN associates 
PALO ALTO 18, CALIFORNIA 
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Important features of the new F-80: 
* all-transistor circuitry 
* accuracy, 0.2% 
n reproducibility, 0.1% 
* 17"/sec pen speed 
[ 14 DC voltage ranges, 0.5mv/ in to 50v/ in 
m vernier adjustment between ranges 
* full scale zero plus 100% suppression 
* exceptionally high input impedance 
* zener diode reference 
[ excellent damping 
* independent servo-operated X and Y axes 
* weight, 29 pounds 
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"Specialties of the house...' 
. .. including Micro Spatulas, Z-racks, Freeze Dry Apparatus, Van Slyke Apparatus, Coenzometers, 

Chromatographic Columns, Manifolds, Micro and Macro Tissue Grinders, Gibson Tubes 

Special Pipettes, Nester Clamps, Glass Stoppered Test Tubes . . . and many others, are created 

by the master craftsmen at Macalaster Scientific Corporation for the 

Research, Clinical and Educational Laboratory. 

'AC .@ALA iSTER 
SCIENTIFIC CORPORATION 
243 BROADWAY ? CAMBRIDGE 39, MASS. 

13 SEPTEMBER 1963 951 



IN THE FOREFRONT OF RESEARCH 

Automatic Superspeed Refrigerated Centrifuge 

From its convenient, elevated control panel, to the completely smooth- 
walled stainless steel combination rotor-chamber/evaporator, the RC-2 
stands out as the foremost Refrigerated Centrifuge in the Superspeed 
range. Acceleration, Timing, Braking, Temperature Control, etc. are all 
automatic. High gravities reduce running time; acceptance of six different 
rotors directly onto the unequalled SORVALL-Blum Gyro-Action self-bal- 

ancing drive provides functional versatility in routine and research appli- 
cations. SS-34 Rotor adapts to SORVALL Continuous Flow System which 
collects sediment in 8, 4, or 2 standard 50 ml stainless steel tubes. We 
invite you to "lift the lid" on the RC-2 and see for yourself why it is the 

Refrigerated Centrifuge designed to researchers' requirements. 17,500 rpm 
-37,000 x G (with SS-34 Rotor). Write for Bulletin SC-9RC-2 

Norwalk, Connecticut 

SORVALL C E N T RIFUGES S ERVE YOU BEST 

SCIENCE; VOL. 141 952 



Chart shows spectral analysis by Optical Rotatory Dispersio,n of 2mg of testosterone in p-dioxane. With 
identical calcite polarizer-analyzer combinatio.ns in each beam, absorption by the sample is canceled out. 
Rotation of the light by the sample appears as a pen deflection on the chart, whence it is readily con- 
vertible to angular units by conversion tables provided with the accessory. The high scale expansions 
available on the Model 350 can be used to advantage in ORD work- 

NO OTHER 
SPECTROPHOTOMETER 
HAS EQUAL CAPABILITIES 
THROUGHOUT THE 
FAR-ULTRAVIOLET TO 
NEAR INFRARED RANGE 

Perkin-Elmer's Model 350 Spectrophotom- 
eter is the product of a completely fresh 
approach to instrument design. Keyed to 

today's demand for sophisticated analy- 
tical and research capability, it combines 
all the most-wanted features-each at its 
maximum potential. 

In the range from 175 m/, in the far ultra- 
violet to 2.7 p, in the near infrared, the ver- 
satile Model 350 offers superior resolution 
and photometric precision for a wide range 
of differential analyses, for color measure- 
ment, kinetic studies, optical rotatory dis- 
persion determinations, and other exacting 
applications. Optically designed for high 
energy per spectral slit width, with scale 

expansion and pen response control, it 
possesses extraordinary microanalytical 
sensitivity for sample-limited studies-bio- 
medical, forensic and other. 

A wide dynamic range of scan speeds and 
complete selection of recording and sam- 
pling accessories enable the Model 350 to 
meet specialized analytical requirements 
with ease. For an illustrated brochure with 
complete description and specifications, 
write to Instrument Division, Perkin-Elmer 
Corporation, 910 Main Avenue, Norwalk, 
Connecticut. 



Continuum I: today and tomorrow in information-systems technology 

Information Retrieval 

Instant Bookmark 
The technology of information retrieval is one of the major con- 
cerns of SDC. For some time, our Satire system (semi-automatic 
technical information retrieval) has been capable of quickly pin- 
pointing, at widely separated SDC facilities, desired technical 
documents and authors' names. Satire can be operated by remote 
control, the only such system that can be so operated. A still 
newer SDC development is Protosynthex I, which is a phase of 
Synthex, our long-range project to teach computers to read and 
write English. Protosynthex is now able, almost instantly, to find 
single paragraphs within the complete text of an article or docu- 
ment. Next will come the ability to extract individual sentences 
and facts. As SDC continues to make noteworthy progress in 
many areas of information-systems technology, a number of new 

positions have been created on several of these major projects. 
Human factors scientists, operations research scientists, systems- 
oriented engineers, and computer programmers interested in join- 
ing this rapidly expanding te'chnology are invited to write 
Mr. A. I. Granville, Jr., SDC, 2407 Colorado Avenue, Santa 
Monica, California. Positions are open at SDC facilities in Santa 
Monica; Washington, D.C.; Lexington, Massachusetts; Paramus, 
New Jersey; and Dayton, Ohio. An SDC brochure on informa- 
tion retrieval also is available. Requests 
for this new brochure should be sent to 
Mr. Granville at Santa Monica. "An 
equal opportunity employer." 

System Development Corporation Soc 

SCIENCE, VOL. 141 954 



There are dozens of reasons servo/riter recorders are first 
choice for laboratory applications . . . here are just six. 

1. True laboratory style. . can't tip over, readily car- 
ried in one hand. Compact, light!weight, takes up a 
minimum of space. 

2. Writing-desk chart carriage . . permits jotting data 
while recording. 

3. Finger-tip speed changer.. front panel selection of 
ten chart speeds. 

4. Automatic chart take-up . recorded chart can be 
pulled out for inspection. . . quickly respools without 
interruption. 

5. Easy chart loading .. swing-out chart carriage is 
easiest to reload, saves time. 

6. Front terminals .. readily accessible five-way bind- 
ing posts ... guarded, floating or grounded input. 

These features plus highest performance specifications, 
widest selection of ranges, inputs, references and access- 
ories make servo/riter recorders the first choice. Write 
for information. 

*A trademark of Texas Instruments Incorporated. 

INDUSTRIAL 
PRODUCTS 
GROUP 

TEXAS I N STRUM ENTS 
I N C O 6R P O R A T E D 
P. O. EBOX 66027 HOUSTON 6. TEXAS 

SENSING . R E CO R D I NG TESTING * DIGITIZING INSTRUMENTS 
THE IN STRU MEN TS OF TEXAS IN ST R U MEN T S 



Does your lab have funds for one high quality gas chromatograph, yet need the versatility of many? 

Then our RSCo 600 series modular gas chromatography system was designed for you. 

Simple interconnections of modules let you set it up for virtually any applications requirement, 
yet you can't set it up wrong. You can buy the basic unit you need now, assembled and pre-tested, 
and add to it whenever you wish. It's that easy. 

We'll be glad to send you further data. 

200 SOUTH GARRARD BLVD. 
RICHMOND, CALIFORNIA 

956 SCIENCE, VOL. 141 



Ask for your copy 

Complete guide to 

electric heating mantles 

Written for laboratory directors, plant managers, 
design engineers, safety directors...in 4 separate sections 

OLAS-COL HEATING MANTLES 

Section 1 Basic types of heat- 
ing mantles . . . safety con- 
siderations ... how not to use 
heating mantles. 

Section 3 Industrial-scale 
mantles for glass-lined steel 
vessels . . . heating chamber 
blankets . .. drum heaters 
... pipe line heating tapes. 

I I 
Section 2 Laboratory mantles 
made of glass fabrics for safe 
operation to 450?C and quartz 
fabrics (650?C) for flasks, 
beakers, funnels, vacuum ves- 
sels, evaporating dishes, bot- 
tles and jars . . . heating tops 
. . .mantles for columns and 
forSoxhlet, Kjeldahl and micro 
flasks . . heating tapes and 
cords . . . electrical controls 
... mantle supports. 

Section 4 "Custom" mantles 
for special applications. 

I I 

Glas-Col Apparatus Company 
Dept. CP, 711 Hulman Street, Terre Haute, Indiana 

World's largest 
manufacturer of 
heating mantles 
for laboratory, 
pilot plant and 
chemical process 
heating 
applications. 

Use this coupon to request sections you want... al four if you desire Use this coupon to request sections you want . .. all four if you desire! I 
GLAS-COL APPARATUS COMPANY 
Dept. SC, 711 Hulman Street, 
Terre Haute, Indiana 

Please send 

E] Section 1-Introduction to Heating Mantles 

_ Section 2-Laboratory-type Heating Mantles 

:: Section 3-Industrial-scale Heating Mantles 

:] Section 4-Mantles for Special Applications 

N a mo Title___ 

Address 

City _ _ Zone State 

Trademark Reg. U.S. Pat. Office. U.S. Patents 2,231,506; 2,282,078; 2,739,220; 2,739,221 

13 SEPTEMBER 1963 
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957 



This T O.F.* analyzes anything 

(almost) 

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

output system you can record both positive and negative 
ion spectra and can simultaneously record up to six 
preselected masses. 
The unit is compact and easy to move. Maintenance in- 
volves little more than knocking the dust off once a week. 
And the list of things it can do in the way of analyzing won't 
even give the dust a chance to collect. Models range from 
$17,000 to $100,000. What would you like to analyze? 
Dept. B-9, 3625 Hauck Road, Cincinnati 41, Ohio. 

Cincinnati Division 

SCIENCE, VOL, 141 958 



Shown above: UNITRON Monocular Lab Phase Model MPH - $315 complete 

There are 3 microscopes in this picture 
... at a distinctly singular UNITRON price 

Most lab microscopes are used for ordinary brightfield 
studies. 

So is UNITRON's MPH. 
.Some lab microscopes can also be used for darkfield. 
So can UNITRON's MPH. 
Still other lab microscopes offer phase contrast to aid in 

the study of living, unstfained material. 
So does UNITRON's MPH. 

jUntil now, no lab microscope has provided all 3 for the 
prfEeof 1. 

'"UNITRON's MPH does. The 3 most important techniques 
of microscopy are built-in, yet the MPH costs less than 
many single-purpose microscopes. 
That's not all. UNITRON's MPH gives you more than just 
thle advantages of 3 specialized microscopes. It unites them 
in "Continuous-Transition Microscopy." With a turn of the 
condenser knob, you change from brightfield to darkfield 
to phase contrast, all in rapid succession. Operation is so 
easy, it's almost automatic. There are no accessories to 
4ttach and no time-consuming adjustments to make. Every- 
thing has been factory-centered for you. Even the light 
source is built-in and permanently aligned. 
Have cost and complexity kept you in the dark about 
phase? If so, you're in for a treat UNITRON phase con- 
trast will impress you all the more if you've tried to study 
unstained, living material with ordinary brightfield micro- 
scopes: There's no need to close the iris to pinhole size, 
reducing resolution and detail. Gone are those ghostly 
artificial images. 
UNITRON Phase Contrast provides optical staining. You 
get the benefits of chemical staining, without the time- 
consuming preparation. And what's more, you see material 
alive with vivid contrast and pin-point detail. With phase, 
even your stained slides show unsuspected details. All this, 
without any special effort. 
There's more. UNITRON's built-in illuminator provides five 
intensities .. more than enough to meet your visual and 
photographic needs. Even the eyepieces are special ... the 
widefield type for comfortable viewing. 

And now, the moment of truth. The price. Only $315 for 
UNITRON's Monocular Laboratory Phase Model MPH . . 
less than you pay for many ordinary brightfield lab micro- 
scopes. The Binocular Model BPH, with several additional 
features of its own, costs only $527. 
UNITRON prices include everything but the specimens. 
In addition to all the special features of our phase models, 
you'll find everything else you expect in a good lab micro- 
scope. Four achromatic objectives (including high-power 
oil-immersion), mechanical stage, focusable substage con- 
denser with iris diaphragm and filter system, fitted cabinet, 
etc. These, and all the other features we've described, are 
standard equipment with UNITRON. There are no hidden 
extras to buy. 
Too good to be true? You needn't take our word for it. 
Borrow a UNITRON Monocular MPH or Binocular BPH for 
10 days. No cost or obligation. (We'll even pay shipping 
charges for a chance to let you put our microscope through 
its paces.) Give this UNITRON an opportunity to prove its 
value in your lab. We fhink it will sell itself. 

Teachers will be interested to learn that UNITRON 
even offers studentphase models for as little as $99. 
To introduce phase to the student lab, and to other 
areas where it has been a stranger, UNITRON has 
published a fully illustrated 64-page booklet, Under- fm'""-'"'''''"'' 
standing and Using the Phase Microscope. The text 
includes a special chapter of experiments written by 
Professor Julian D. Corrington of the University of 
Miami. Other subjects are covered, including the 
optical theory of microscopes in general. The book- 
let normally sells for $1.00 but we will be glad to 
send a free copy to any interested teacher or 
researcher- 

00000 e0e 00000e 0 0 e e*00 0* ?0 0 

Ask for a free 10-day trial. Please specify whether you want 
to try Model MPH or BPH. A phase booklet is shipped with 
each microscope . . or, you may request the booklet 
separately. 

_7O 4 
(INSTRUMENT COMPANY 

MICROSCOPE SALES DIVISION * DEPARTMENT 4-P. 
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS. 



VANGUARD 
the leader in compact, precision instrumentation for research 

OFFERS NEW UV ANALYZER 

FEATURES EASE OF OPERATION . . . REQUIRES LESS 
LABORATORY SPACE . . CONTINUOUSLY VARIABLE 
FROM 200 mu TO OVER 400 mu 

Now Vanguard introduces another innovation in instrumen- 
tation, offering the new model 1056-A, the most compact, 
space-saving, easy-to-operate UV Analyzer available today 
with variable wave length control. Monochrometer-coupled 
broad emission UV light source allows selection of any wave 
length from 200 to over 400 millimicrons with a turn of a 
dial. Dual-beam operation utilizing sample and reference 
cuvettes provides continuous base line compensation for 
gradient elutions and for other applications where the opti- 
cal density of the eluent may change. The 1056-A operates 
with minimum supervision and is compatible with all fraction 
collectors. Automatic chart recorder marking system speeds 
location and identification of test tubes containing UV ab- 
sorbing materials. Completely transistorized, for long, main- 
tenance-free operation. Write for complete information. 

NEW MODEL 1056-A 
2166 cu. in. SMALLER 

960 

VANT'CUTJA:RD INSTRUMENT COMPANY 
Designers and Manufacturers of Precision Instrumentation for Research 

P. 0. Box 244, LaGrange, Illinois 60525, FLeetwood 2-1600 * Regional Offices: New York, N. Y., 520 Fifth Avenue, TN 7-1998 

San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 * Baltimore 2, Maryland, 217 North Calvert Street, 301-727-3666 
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MEDICHROMES are full-color Kodachrome slides... 10,000 of them on more than 70 subjects 
in the biological sciences and medicine. * Each series is authored by leading world authorities 
on the subject. * MEDICHROMES visualize subject matters which must be seen to be understood. 
* They facilitate thorough and rapid coverage of topics. * Both microscopic and gross subjects 
can be demonstrated clearly and simultaneously to an entire class. * Easy to use for lecture 
work as well as individual study, all Medichrome slides are in full color, 2 x 2" (35 mm.) and are 
available bound between glass and aluminum or in cardboard Readymounts. 

Available as complete series or individual slides to supplement your present slide library. 
For complete information on any series fill out the coupon below and mail it to us. 

1. Anatomy 
2. Bacteriology 
3. Biology 
4. Botany 
5. Cytology 
6. Dermatology 
7. Embryology 
8. Hematology 
9. Histology 

10. Neuroanatomy 
11. Neuropathology 
12. Nursing Procedures 
13. Obstetrics and Gynecology 
14. Oral and Facial Pathology 

and Anatomy 
15. Pathology 
16. Pediatrics 
17. Virology 

| New York 10, N. Y. 
13 SEPTEMBER 1963 

r------------ -'-n-o____ 
I CLAY-ADAMS 

141 E. 25th St., New York 10, N.Y. 
Please send me complete descriptive information on 
the Medichrome series I have circled. (See listing at left) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
I am also interested in: I I 

(other fields of interest) 
I I 

Name, 

Institution |..... 

Stree tr 

City Zone .State ____ 
L _ _. .... . .. _ ... _. _ 
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961 
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SPECIFICATIONS: 
Scale span: 1, 2, 5, lOpH units and 100, 
200, 500, 1000 millivolts. 
Scale accuracy: 1/ percent. 
Bridge power: mercury batteries. 
Scale width: 240 mm, graduated in 100 
units. 
Displacement: continuously adjustable, 
direct reading to 10 pH units or 1000 
millivolts plus and minus. 
Input: direct potentiometric or pre-amp 
with 1:1 feedback stabilized electrometer. 
Drive speeds: controlled automatic, 
fast constant and slow constant. Charts 
and burettes synchronized. 
Burettes: motorized, precision, glass, 
displacement type with interchangeable 
50 ml and 10 ml plungers and barrels, 
with fast refilling and flushing motors and 
automatic safety switches. 
Delivery rates: approximately 10 ml per 
minute maximum, 1/15 ml per minute 
minimum. 
Burette accuracy: 1/10 percent. 
Stirring: magnetic variable speed. 
Balancing speed: 3/3 seconds full scale. 
Automatic stop: precisely adjustable, 
cam' actuated with 1/4 scale overrun, re- 
starting, repeating. 
Polarizing adapters: interchangeable, 
plug in, mercury battery powered. 
Burette fittings: interchangeable, dupli- 
cate for either flexible tubing or all glass 
interconnection, the latter with standard 
taper and ball joint unions and Teflon 
stopcock plugs. 
Speed controller: derivative actuated, 
proportional to rate of change of signal. 
Beaker supports: swinging, height ad- 
justable, with self-contained stirring 
motors. 
Recorded functions: fundamental signal 
or first derivative. 
Structural materials: polished 18-8 
stainless steel, aluminum and Bakelite. 
Dimensions: height, 26 inches; width, 
22 inches; depth, 15 inches. 
Net weight: 95 pounds. 
Power requirement: 115 volt, 60 cycle 
A. C.; 150 watts. Available on special 
order for operation from 50 cycle current. 

S-29685 TITRATOR-Dual, Recording, 
Potentiometric, Automatic Rate Controll- 
ing, Glass or Metal Electrode, Sargent, 
Model D (Pat. No. 2,931,964); with stand- 
ard equipment, without electrodes 
Price ............ .......... . $2,850.00 
For complete information, contact your nearest 
Sargent representative-or write for Bulletin D. 

E. H. SARGENT & CO., 4647 W. FOSTER AYE., CHICAGO 30, ILLINOIS 
Detroit 4, Mich..Dallas 35, Texas * Birmingham 4, Ala. 
Springfield, New Jersey . Anaheim, California 

SARGENT 
Scientific Laboratory Instruments 
Apparatus ? Supplies ? Chemicals 
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I-.maTHE NEW LOOK. IN PLASTIC TUBES 
The Autoclear tube - a new development by IEC 
- can substantially cut your laboratory tube 
costs. It's absolutely clear. Clear as glass. But it 
won't break. It's made of a special high impact 
polycarbonate plastic. You can drop it. Step on it. 
Hit it with a hammer - it just won't shatter. You 
can centrifuge it to 100,000 XG. Autoclave it at 
2850 F. Re-use it over and over again. Autoclear 
tubes are resistant to most laboratory chemicals. 
And they're cheap - not just economical - cheap. 
When you consider their low initial cost and long 
life, you can easily see the favorable impact they'll 
make on your lab budget. 

Thirteen other sizes are available ranging from 3 
to 125 ml. Have your I EC dealer deliver a trial case. 
You will see what we mean - clearly! 
Write for 12-page brochure on IEC plastic ware, 

INTERNATIONAL I EQUIPMENT CO. 
300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASS. 

LIST PRICE/100 TUBE CASE 
CAT. NO. DESCRIPTION 1-4 5-19 20+ 
1648 15 ml, 16 mm x 114 mm 25.20 23.80 22.40 
2810* 15 ml, 15 mm x 119 mm 29.70 28.05 26.40 
1650 50 ml, 29 mm x 104 mm 31.50 29.75 28.00 
2809* 50 ml, 29 mm x 133 mm 36.00 34.00 32.00 

*Conical Style 
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NEWV ADC SETS STANDARD 

FOR MULTI-CHANNEL ANALYZERS 

Superior linearity and stability are designed into the new RCL Model 20623 (256 
channel) and Model 20624 (512 channel) analyzers. The new analyzers will accept 
an unprecedented range of input pulse waveshapes and signal levels. One channel 
is used to store clock pulses and all other channels in the group are useable. These 
analyzers have two unique features. An expansion control allows detailed exam- 
ination of the top quarter or half of the energy range. A logarithmic expansion of 
the energy scale can be made, permitting a full spectrum survey with excellent 
resolution and linearity over the full energy range. Memory modules are inter- 
changeable (256 or 512 channels) and provide sub-groups in multiples of 64 channels. 

In addition to direct display on the self-contained five inch oscilloscope, data 
may be read out on most conventional devices, including strip chart recorders, 
X-Y recorders, the IBM typewriter, the RCL Model 21016 Digital Printer, and 
magnetic or paper tape systems. For complete specifications write: Analyzer Sales 
Section, Radiation Counter Laboratories, Inc. 

IA .jt RADIATION COUNTER LABORATORIES, INC. A SUBSIDIARY OF ALLIED RESEARCH ASSOCIATES. INC. 

5121 West Grove Street, Skokie, Illinois, U.S.A., TWX: 9675150, Cable Address: RACOLAB/Phone YOrktown 6-8700 

SCIENCE, VOL. 141 
YOt 



EXTEND THE USEFULNESS OF 

GEL FILTRATION IN ANALYTICAL 

AND PREPARATIVE OPERATIONS 

Effluent delivery 
rates increased full 
order of magnitude 
Improvements in the production of 
SEPHADEX now permit this useful 
cross-linked dextran material to be 
supplied in the form of spherical 
beads. Substitution of the new beads 
for the irregularly shaped particles 
in which SEPHADEX was heretofore 
available (see Figure 1) results in far 
more uniform hydrodynamic condi- 
tions within SEPHADEX columns. 
Tangible results? Flow rates are 
greatly improved with remaining 
good resolution. 

One of the most significant results of 
the introduction of the new beads is 
the extension of SEPHADEX gel filtra- 
tion to production-scale preparative 
operations. As can be calculated from 
the lowest curve in Figure 2, a 10 cm. 
diameter column of coarse grade 
SEPHADEX G-25 under a head of 60 

cm. of water can deliver almost 19 
liters/hour of effluent. 

We strongly suggest that laboratory 
workers acquaint their colleagues in 
semiworks and production engineer- 
ing with the new beads of SEPHADEX. 
The use of the spherical particles 
could open entirely new avenues in 
unit operations. 

Figure 1. SEPHADEX was formerly supplied 
in the form of irregularly shaped particles 
as shown in top photograph. Now available in 
spherical beads as shown below, SEPHADEX 
facilitates packing of columns and greatly 
increases speed of operations. 

Figure 2. The curves above depict pressure- 
drop/flow-rate functions for columns using a 
50 cm bed of SEPHADEX G-25. For given hy- 
drostatic heads, note that the new spherical 
beads give up to tenfold greater effluent de- 
liveries. Analytical procedures are hastened 
and preparative operations are put within 
economically practical engineering ranges. 

PHARMACIA 
LEADING IN DEXTRAN 

CHEMISTRY 

"| ~ ~ ~I- - J 
- 

_ __ 

For full informa- 
tion on the use of 
SEPHADEX in gel 
filtration, send the 
coupon with your 
letterhead. 

(Inquiries outside 
the Western 
Hemisphere should 
be directed to 
PHARMACIA, 
Uppsala, Sweden.) 

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

rI "SEPHADEX": A Unique 1 "SEPHADEX in Gel Fil- n Gel Filtration 
Substance for Modern tration": Theory and Literature 
Chromatography Experimental Technique Abstract Cards 

Name 

Company 

Address 
L ___ _ -... ..- .. .....j 
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Pressure drop vs. flow rate 
for SEPHADEX G-25 

3- 
1 Irregular 

I1 particles, o ! 3 fine grade 
x I 2 2 New beads, 
o 2 f / fine grade 
I / 3 Irregular 1 * * particles, 
oa^ I f / coarse grade 

o i! / 4 New beads. 
u I I . / coarse grade 

, 

_ 4 

1 2 3 4 

flow rate (ml/cm2/minute) 

Available forms of 
new SEPHADEX beads 

Bed 
SEPHADEX Exclusion Size Volume 

Type Limit (MW) Grade (microns) ml/g 

*G-25 5,000 coarse 100-300 5 
fine 20-80 

G-50 10,000 coarse 100-300 10 
fine 20-80 

*G-75 50,000 one 40-120 12-15 
grade 

G-100 100,000 one 40-120 15-20 
grade 

G-200 200,000 one 40-120 30-40 
grade 

*SEPHADEX G-25 (fine) and G-75 will not 
be available before October, 1963. 

_I__ _ 



This is the most versatile camera microscope 
It is the Carl Zeiss Ultraphot II. If you want a micro- 

scope that will do just about everything and is easy to oper- 
ate, this is the one you ought to choose. 

It gives you the highest degree of performance yet attained 
in photomicrography. Once the image is focused, at the touch 
of a button, the automatic camera produces sharp and prop- 
erly exposed photomicrographs. Sheet film 4 x 5", 35mm roll 

film, or Polaroid film can be used. The camera head can be 
substituted by ground glass screen for projection viewing. 

The camera microscope has a unique illuminating system: 
you can work with reflected or transmitted light or use both 

simultaneously. 

A choice of three light sources is available: tungsten filament 
bulb, high pressure mercury burner, carbon arc lamp with 
automatic feed. 

The tube head is provided with a quintuple revolving nose- 
piece for the objectives and the built-in "Optovar" which in- 
creases the magnification by 1.25x, 1.6x, or 2x. Therefore no 
additional eyepieces are required. The binocular tube is 
equipped with an interpupillary distance adjustment device 
and can be corrected for ametropia. 

A full complement of accessories makes it possible to do any 
kind of study in your specialty. Write for more detailed infor- 
mation. Complete service facilities available. 

The Symbol of World Famous Optics 

968 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y. 
IN CANADA: CARL ZEISS CANADA LTD., 60 OVERLEA BLVD., TORONTO 17, ONTARIO 
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NUMBER 5 IN A SERIES 
How can Electron Paramagnetic Resonance (EPR) provide a chem- 
ist with information about free radical reaction mechanisms? 

First, he can detect transient free radicals in the course of a 
reaction. He can then identify the free radical by obtaining in- 
formation concerning the molecular environment of the unpaired 
electron. In addition, he can make a quantitative measurement 
of the free radical concentration; and finally, measure this 
concentration as a function of time. 

IDENTIFICATION OF FREE RADICALS 
Free radicals are known to exist as intermediates in a variety 
of organic reactions. Numbers 1 through 3 of this series illus- 
trated the effectiveness of EPR in detecting these intermediates 
in dynamic reactions. The problem for the chemist, however, 
does not end with mere detection of free radicals-identification 
of the intermediate is equally important. 
Number 4 of this series discussed an important aspect of the 
EPR phenomenon which allows absolute identification of free 
radical intermediates. This phenomenon is the classical hyper- 
fine interaction involving an unpaired electron interacting with 
neighboring magnetic nuclei (n) of spin quantum number (I). The 
interaction results in a splitting of the electron resonance 
absorption into multiplets, the number of which is equal to 
(2*nI+ 1) when all nuclei are alike. 

1.5 GAUSS To illustrate how such identifications are made possible we 
can examine EPR spectra obtained during the enzymic oxidation, 

Fig. 1 j -by peroxidase-H202 of several substrates. 

Fig. 1 is the spectrum of the sub- o ?_ 
' 

O strate radical generated from dihy- C-C=C-Cc 
droxyfumaric acid and the single line /CC= 
is consistent with the molecular OH OH 
structure of the intermediate O O0 

C=C 
Fig. 2 is the spectrum of the sub- I i 
strate radical from ascorbic acid. H-C C=O 
The doublet indicates an interaction I o 
with a single hydrogen and is con- OH-CH 
sistent with the structureC-OH H,C-OH 

Fig. 3 is the spectrum of the sub- 
Fig.2 fi 3 strate radical from the substrate ? ? 

< 6.3 reductic acid and indicates an inter- C = C 
' GAUSS action with 4 equivalent hydrogens 

yielding a quintet which is consistent C ,C=O 
with the structure CH2 



ANNOUNCING The Second Annual 

SCIENCE GUIDE TO SCIENTIFIC INSTRUMENTS 

to be published 8 November 1963 

The 1963 edition of the SCIENCE Guide to Scientific Instruments will be the most 
comprehensive yet published. It will include over 2000 manufacturers of more 
than 1200 different categories of scientific equipment. Now, for the first time, re- 
search workers in all fields of science will have readily available information on 
where to obtain instruments and equipment of all types. 

HOW TO OBTAIN A COPY 

If you are a subscriber to SCIENCE, you will automatically receive a copy. If you are not already 
a subscriber, you can start your subscription with this issue. 

INFORMATION FOR ADVERTISERS 

Any manufacturer of scientific equipment is eligible for a listing. There is no charge for listing. 

The guide will be distributed to all SCIENCE subscribers. Also, additional copies will be printed 
for distribution to future subscribers. The guide will have a guaranteed distribution of over 
92,000. This assures virtually blanket coverage of every type of research laboratory. The regu- 
lar advertising rates for SCIENCE apply to this issue. 

HOW YOUR PRODUCTS CAN BE LISTED 

Over 5000 questionaires have been mailed to manufacturers of research instruments and 

equipment. However, if your company has not received a questionnaire, write to the follow- 
ing address for application forms. 

Science Guide to Scientific Instruments 
11 West 42 Street 

New York, New York 10036 
PE 6-1858 

SAMPLE OF CATEGORY LISTINGS 
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545. Cameras, High-Speed. Streak 
Cameras, Kymograph. See 2250 
Cameras, Microscope. See 3785 

550. Cameras, Optically Triggered 
Cameras, Oscilloscope. See 3570, 
3575 
Cameras, Photomicrographic. See 
3785 
Cameras, Scintillation. See 3296 

555. Cameras, Time-Lapse Motion Pic- 
ture 
Cameras, Underwater. See 3420 
Cameras, X-ray Diffraction. See 
5400 

(End of Cameras) 

560. Cans, Specimen Type for Biological 
Samples 

565. Capacitance Measuring Equipment 
570. Capacitance Standards 
575. Capacitors, High-Voltage Storage 
580. Carbon Analyzers, Combustion 

Type 
585. Carbon Analyzers, Organic Carbon 
590. Carbon Dioxide Analyzers, not 

Van Slyke 
Carbon Dioxide Analyzers, Van 
Slyke. See 455 

595. Carbon Hydrogen Analyzers 
600. Carbon Hydrogen Nitrogen Ana- 

lyzers 
Carboys, Plastic. See 3855 

605. Cardiac Flow Systems 
610. Cardiac Monitors 
615. Cardiotachometers 
620. Carts, Laboratory 
621. Catalytic Reaction Apparatus 
625. Catheters, Intradcardiac 
630. Cathetometers 

Cell Disintegrators. See 1355, 1360 
635. Cell Fractionaters, Biological 

Cells, Battery. See 370 
Cells, Colorimeter. See 965 
Cells, Conductivity. See 1070 
Cells, Electrophoresis. See 1490 
Cells, Fuel. See 1816, 1817 
Cells, Liquid Chromatography. See 
835 
Cells, Nephelometer. See 2875 
Cells, Photoelectric. See 3750- 
3760 

636. Cells, Quartz, for Liquid Samples 
Cells, Spectrophotometer. See 
4605, 4610 

Centrifuges 

640. Centrifuge Tubes, Glass 
Centrifuge Tubes, Plastic. See 3860 

645. Centrifuges, Angle Head 
650. Centrifuges, Basket 
655. Centrifuges, Chromatographic, Pa- 

per Strip 
660. Centrifuges, Continuous Flow 
665. Centrifuges, Explosion-Proof 
670. Centrifuges, General-Purpose, 1200 

to 4500 rev/min 
675. Centrifuges, Hematocrit 
680. Centrifuges, Microchemical 
685. Centrifuges, Refrigerated 
690. Centrifuges, Super-Speed, for Liq- 

uid Separation 
Centrifuges, Ultra. See 5180 

695. Centrifuges, Ultraspeed 
700. Centrifuges, Vacuum 

(End of Centrifuges) 

Chambers, Acoustic. See 30 
Chambers, Altitude. See 57 
Chambers, Atmospheric. See 1590 
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Chamber, Environmental, Animal. 
See 156 
Charts, Absorption Spectra. See 5 
Charts, Bacteriological. See 215 
Charts, Emission Spectra. See 
4555 

705. Charts, Periodic Table 
Charts, Radioactive Decay. See 
2965 
Charts, Recorder. See 4220-4223 

710. Chemical Analyzers, Automatic 
(for sampling and preparation) 
Chemicals, Isotope-Labeled Com- 
pounds. See 3145 
Chick Heart Monitor. See 2035 

715. Chloride Meters 

Chromatography, Gas 

720. Adsorbents, Solid 
725. Attenuators, Automatic 
730. Chromatographs, Gas, Argon Ioni. 

zation Detecting 
Chromatographs, Gas, Blood Gas 
Analysis. See 440 

735. Chromatographs, Gas, Coulometric 
Detecting 

740. Chromatographs, Gas, Electron 
Affinity Detecting 

745. Chromatographs, Gas, Flame Ioni. 
zation Detecting 

750. Chromatographs, Gas, Preparative 
Type 

755. Chromatographs, Gas, Thermal 
Conductivity Detecting 

760. Column Packing 
765. Columns, Golay 
770. Columns, Packed 
775. Contour Measuring Projectors 
780. Detectors, Ionization 
785. Fraction Collectors, Gas 

Gas Sampling Devices. See 810, 
826 
Hydrogen Purifiers. See 2130 

790. Integrating Recorders 
795. Integrators, Digital Readout 
800. Integrators for Strip-Chart Re- 

corders 
Liquid Sampling Devices. See 830 

805. Pyrolysis Apparatus for Sampling 
806. Stationary Liquid Phases 
807. Supports, Solid 
810. Syringes for Gas Sample Introduc- 

tion 
815. Temperature Programmers 
820. Tube Fittings 
825. Valves, for Column Switching 
826. Valves for Sampling Gas 
830. Valves for Sampling Liquid 

(End of Chromatography, Gas) 

Chromatography, Liquid 

833. Adsorbents, Solid 
835. Cells, Flow Through 
840. Chromatograph Tubes, Glass 
845. Chromatograph Tubes, Plastic, 

Disposable 
850. Column Monitors, Fluorescent 
855. Column Monitors, Spectrophoto- 

metric, for Optical Density 
860. Fraction Collectors 
865. Gradient Mixers 
870. Ion-Exchange Crystals 
875. Ion-Exchange Resins 
880. Solvents 

(End of Chromatography, Liquid) 

Chromatography, Paper 

890. Chromatographs, Paper 
895. Densitometers 
900. Desalters 

Dialyzers. See 1300 
905. Drying Ovens 
906. Indicator Sprays 
907. Ion-Exchange Paper 
908. Filter Paper 
910. Scanners, Photoelectric 

Scanners, Radioisotope. See 2970 
915. Scanners, Ultraviolet, Fluorescence 
920. Viewing Cabinets 

(End of Chromatography, Paper) 

925. Chromatography, Thin Layer 
926. Chromatography, Thin Layer, Ad- 

sorbents 
927. Chromatography, Thin Layer, Ap- 

plicators 
930. Chromatography, Thin Layer, 

Densitometers 
935. Chromatography, Thin Layer, 

Fluorescence 
940. Cineradiographic Systems 
945. Clamp and Rod Systems for Glass- 

ware 
950. Clean Room Furniture 
955. Cleaners, Glassware, Detergents 

Cleaners, Ultrasonic. See 2010 
Closed-Circuit TV. See 4840 
Cloud Chambers. See 2975 
Cobalt Sources. See 2985 

959. Collimators, Optical 
960. Colony Counters, Bacteriological 
965. Colorimeter Cells 
970. Colorimeters, Photoelectric Ab- 

sorption 
975. Colorimeters, Reflectance 

Column Fractionators, Density 
Gradient. See 1220 
Column Monitors, Liquid Chro- 
motography. See 855 
Column Packing. See 760 

980. Combustion Boats 
985. Combustion Furnaces, High Fre- 

quency Induction 
990. Combustion Furnaces, Tube Type 
995. Combustion Trains, Micro 

1000. Combustion Tubes 
1005. Combustion Units, Schoeniger Type 

Comparators, Film. See 1636, 1637 
Comparators, Optical. See 3555 

1010. Compression Testors, Hand-Oper- 
ated 

Computing Equipment 

1015. Computer Teaching Equipment (for 
theory) 

1020. Computers, Analog 
1025. Computers, Biological, Special- 

Purpose 
1030. Computers, Digital ($125,000 and 

under) 
1031. Computers, Digital (over $125,000) 
1035. Data Converters, Analog-to-Digital 
1036. Data Converters, Binary-to-Decimal 
1040. Data Converters, Digital-to-Analog 
1045. Data Reducers, Shaft-to-Digital 
1050. Data Reducers, Voltage-to-Digital 
1055. Encoders, Shaft-to-Digital 
1060. Paper Tape Readers 

(End of Computers) 
1065. Conductivity Bridges 
1070. Conductivity Cells 
1075. Conductivity Meters 

971 



with so many automatic 
sample changers on the market 

why pick the 

most expensive? 
....... .... 

Why buy the most expensive? 
Logical question: compelling answer... 

because it gives you most for your money. 

Simply put, the job of a changer is to automatically present 
a numerous' series of planchets holding radioactive samples2 
to a radiation detector3 for individual measurement. 

The Picker Magnachanger is your best investment for doing this job 
in all its ramifications because 

1 it will consecutively measure the largest number of samples 
(up to 320 on one model, up to 40 on another). 

true only of Magnachanger 
2 it will measure the broadest range of radioactive samples 

in terms of sample volume (planchet size) and 
type and energy of radiation. 

true only of Magnachanger 
3 it will accept the greatest variety of detectors - 

alpha, beta, gamma, low background, 
windowless flow or windowed flow. 

true on 

Backing up this versatile performance is the comforting 
assurance of dependability buttressed by modern design, 
quality production and on-site installation and service. 

From the moment of its installation your Magnachanger will 
be under the continuous shepherding of Picker's unique 
service organization with local offices everywhere. 

7ly of Magnachanger 

PICKER NUCLEAR/ Division of PICKER X-RAY CORPOkATION 
/ WHITE PLAINS, NEW YORK 
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S/P Macroscope System... 

fills the gap 
The S/P Macroscope is a precision optical 
System that combines true depth of field with 
comfortable working distances. Designed to 
fully exploit the myriad possibilities of low 
power magnification, it guides you through 
four intermediary ranges with a color-corrected, 
distortion-free compound optical system. It 
offers details that are invaluable in selecting 
material for microscopic findings, in enty- 
mology, parasitology, gross cancer biopsies 
and in many other applications common to 
your laboratory. Viewing through a five-inch 
aperture is easy on the eyes, leaves both hands 
free to handle specimens, dissections, etc. An 

important advantage of the Macroscope 
System is its adaptation for photomacrog- 
raphy. An easy-to-use attachment works 
with any 35mm reflex camera. You really 
must see the Macroscope in action to fully 
appreciate the implications of this unique 
System. Witness how effectively it fills the 
magnification gap .. call your S/P Repre- 
sentative for an eye-opening demonstration, 
or write our Evanston office. 

No. M2055-S/P Macroscope (2.5X to 7X) ......$212.00 
No. M2065-Lite-Table ......................$ 75.00 
No. M2057-Camera Mount ..................$ 53.50 

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 Orleans * New York * San Francisco * Seattle * Washington 
Export Department-Flushing 58, L. I., New York. In Canada: Canadian Laboratory Supplies Limited. 

In Mexico: Hoffmann-Pinther & Bosworth, S. A. 
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SCHIZOPHRENIA and the AIRPLANE WING 

A discussion of a unique instrument we have 
developed which seems to be useful to the aircraft 
designer, the medical researcher, the oceanographer, 
the meteorologist, and in a number of other scientific 
disciplines . .. 

The relationship between the human brain and an 
aircraft wing seems remote, yet engineers at 
McDonnell who are working on America's fighter 
aircraft, and medical researchers in St. Louis, have 
discovered that study of events in these two unlikely 
areas involves a common technique called "pattern 
recognition". 

The measurable dynamics of the brain are recorded 
as variations in voltages, in the same way engineers 
measure stresses on an aircraft wing during critical 
flight maneuvers at supersonic speeds. 

Recording these dynamic parameters has been 
possible for several years. Isolating them for im- 
mediate interpretation was not. Data engineers at 
McDonnell have now developed a device called an 
Analog Signal Correlator, which not only solves 
the problem for military aircraft designers, but for 
the medical researcher as well. With this device, 
medical researchers have been able to establish 
definite relationships between psychological func- 
tioning and the recorded waveform patterns of 
the brain as they exist in normal and schizophrenic 
humans. 

The McDonnell Analog Signal Correlator* provides, 
in real time, a dynamic measurement of coherence 
between any two random signals. The output is 
visually displayed for immediate interpretation and 
is simultaneously provided as a voltage output for 

recording. 
974 

Data stored on magnetic tape is converted to "hard 
numbers" at real time rates. Voluminous archives 
and painstaking visual evaluation with its potential 
for bias are avoided. Operation of the Analog Signal 
Correlator "on line" reduces research time by 
making data results immediately available. Samp- 
ling, digitizing-rate and time restrictions are elimi- 
nated thus providing thorough and complete data 
for analysis. 
The application of this device is just beginning. 
Current contract programs include such diverse 
studies as noise, vibration and flutter onset as they 
apply to supersonic development-flights and wind- 
tunnel research. In biomedicine, the Analog Signal 
Correlator makes possible the study of EEG 
bilateral phase relationships in humans. It is a 
significantly useful device for determining human 
habituation to external stimuli. Other areas which 
may be studied with this new research tool include 
pharmacology and fetal electrocardiography as well 
as aircraft-related research involving pilot profi- 
ciency and detection of pilot stress during hyper- 
ventilation. 
We have already learned that Analog Signal Corre- 
lation can be utilized to improve data analysis in 
Biomedicine, Seismology, Radar, Sonar, Structural 
Dynamics, Oceanography, Bionics, Automatic Con- 
trol, Radio Astronomy, Meteorology. Our engineers 
would be pleased to discuss this device with you 
and are especially interested in applications you 
might suggest. Additional information about the 
design, operational parameters, price and delivery 
schedule is available. Write W. W. Toole, 
McDonnell Electronic Equipment Division, 
Department 946, Box 516, St. Louis 66, Missouri. 
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where ruggedness and reliability are as essential as optical quality 

NIKON SBR 
laboratory 
microscope 

The Nikon SBR is a solidly built, yet incredibly flexible 
laboratory instrument. A veritable workhorse for routine 
applications, its ready adaptability, whenever special 
problems arise,is no less astonishing. 
Essentially, the SBR consists'of the basic Series S micro- 
scope body equipped with dust-proof, quadruple nose- 
piece, mounted in ball bearings; rotating binocular head; 
and rotating, rectangular graduated mechanical stage 
whose coaxial controls can be operated with either hand. 
Tension-adjustable, focusing controls are located on both 
sides of the instrument. And a stage-stop lever can be 
preset to prevent accidental contact between the slide 
and objective. All controls are low-positioned. 
Whether focusing, or manipulating other controls, the 
one thing that impresses you about the SBR is its rock- 
steady mechanical stability. There's nothing finicky about 
any of the adjustments. Once set, they stay put. There's 

no loss of time or temper having constantly to reset and 
readjust them. 

But, apart from the ruggedness, versatility and smooth 
mechanical responsiveness of the Nikon SBR, the quality 
that commends it above all else is its optics. You will find 
it difficult to duplicate its performance with any other 
microscope - for uniformity and brightness of field, 
image resolution, and for the visual comfort and ease you 
enjoy even with prolonged use. 

Building-block design readies the SBR for any number of 
special applications. It accepts dark-field and phase-con- 
trast equipment, interference-phase and polarizing 
attachments, photomicrographic equipment, projection 
head, and a wide variety of eyepieces, objectives, illumina- 
tors, measuring reticles, and other accessories. 
For complete details, write to Dept. S-9 

NIKON Instrument Division of Ehrenreich Photo-Optical Industries, Inc. 111 Fifth Avenue New York 3, New York 
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I/racer/ab for the radiochemical 
you need right now. 

No matter how exotic, the Radiochemical you 
need is very likely to be an off-the-shelf item at 
7/rceab. Chances are, you can have it within 
twenty-four hours. Most of our orders are filled on 
a one-day delivery basis, air-shipped from stock. 

Custom synthesis will take a little longer, but the 
odds are that what you need right now is available 
among the more than four hundred standard vari- 
eties at your beck and call-from iracerlab. And 

everything -77/' c-rab delivers is doubly checked 
for purity. Pick up your phone and call us collect 
TWinbrook 4-6600 (area code 617)--and see how, 
promptly we rise to the challenge of an order. 

SUMMING UP: If you need it, we have it-or can 
prepare it for you. So we ask you to present us with 
the challenge and put radiochemicals from the 
~im/ab Technical Products Division to the test, 

Write for the new Radiochemicals catalog. 

TRACERLAB 
A DIVISION OF LABORATORY FOR ELECTRONICS, INC. 

WALTHAM 54, MASSACHUSETTS 

e Sources * Health Physics Services * Film Badge Service 
* Radioactive Waste Disposal * Bioassays 
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Microbiological Equipment 
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. 
Deionzxers... From 2 to 300 gal./hr. MC-S95. 

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-607. 

GERM-FREE LIFE APPARATUS 
Flexible Film Isolators for sterile delivery, rearing and transfer of 
germ-free animals. IC-600. 

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

Designers and developers of systems and equipment for 
Life Science and Industrial Technology ERIE, PENNSYLVANIA 

DIVISION OF AMERICAN STERILIZER COMPANY 

Y,5":, .<.'. .< ,>:v,:..,S'w':>Vs+, s&9lv.?:e..':>J.'.:.<z.:.<;' ::;: :::' :t S `< C 



Immediately developed records. . 

Clear, completely developed and dry 6" chart recordings of excelle nt 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 6" 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, 

one mm apart with provision for wash-out over 
any 2" section. COM 

For complete information on the Rapid DevelM . 
oper, economical 4-channel "564" system and 4- 
to 8-channel "568" systems, call your Sanborn 
Branch Office, Service Agency or write the 
Medical Division in Waltham. 

now provided by / 

Sanborn photographic 
recording systems 

..0~. 

SANBORN COMPANY 
MEDICAL DIVISION Waltham 54, Mass. 
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Unconditional One Year Warranty. Overall dimensions: 40" wide, 29" deep, 65" high; 
chamber dimensions: 321/2" wide, 21" deep, 26" high. U.S. Patent No. 3,002,895 

A 10/2 CU. FT. "SHAKER ROOM" 

RIGHT IN YOUR OWN LABORATORY 
Agitates, incubates, refrigerates, and illuminates 

static and shake cultures 

THE PSYCROTHERM?iS a controlled-environment incu- 
bator-shaker that provides a wide range of temperature 
and agitation for the growth of aerobic and anaerobic 
organisms. This versatile apparatus occupies little floor 
space, yet provides 10/2 cubic feet of usable work space 
where static and shake cultures can be propagated under 
the same environmental conditions. 

Environmental Control 

Temperatures can be regulated from 0?C to 60?C with 
a control tolerance and gradient both within ?0.5?C. 
Non-refrigerated units have a temperature range of 
ambient to 60?C. With integrated heating and refrigera- 
tion systems the unit is ideal for work with psychrophilic, 
mesophilic, and thermophilic systems. 

Facilities are provided for circulation of gaseous at- 
mospheres, and models are available with high-output 
illumination for photosynthesis studies. 

Continuous-Duty Shaker Mechanisms 
Models are equipped with Gyrotory? or reciprocating 
shakers, precision-built for smooth, quiet and repro- 
ducible agitation. Speeds are adjustable mechanically, 
and will not drift with changing workloads or voltages. 

Interchangeable shaker platforms with large capaci- 
ties for flasks, tubes and other containers are available 
in a wide selection. 

Send for 8-Page Catalog G26S/9133 

New Brunswick Scientific Company, Inc. 
1130 Somerset St., New Brunswick, N.J. 
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For the New Era in Electron Micros( 

New Universal 

Specimen Chamber 
New EMU-3G 
RCA Electron Microscope 

Hot and cold stages, and additional access ports widen the range of specimen control 
Ten times the working volume is provided with this new RCA 
electron microscope accessory as compared with conventional 
chambers. Hot and cold stages provide a specimen tempera- 
ture range of -140?C to 1000?C, as well as any steady-state 
intermediate temperature. Two extra ports give ready access 
for other types of specimen manipulation. Eight electrical 
feed-throughs provide means for accurate measurements of 
temperature and other parameters. Since no airlocks are in- 
volved, stages and samples can be changed easily and quickly. 
Though designed specifically for the new EMU-3G, the Uni- 
versal Chamber can be used with all EMU-3 series electron 
microscopes-an excellent example of RCA's design philos- 

? QThe Most Trusted 

ophy of protecting customers against instrument obsolescence. 

The new EMU-3G electron microscope incorporates many 
improvements in design as well as all the features which have 
made RCA instruments world famous-ease of operation, 
rapid specimen scanning by means of a new inertial-drive 
mechanism, step focussing in known increments (up to 200,- 
000 X), simplicity of alignment, very fast automatic valving, 
and many others. 

For full information, write to RCA SCIENTIFIC IN- 
STRUMENTS, Dept. AB-362, Building 15-5, Camden, N. J. 
In Canada, write RCA Victor Company, Ltd., Montreal. 

Name in Electronics 
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solutlans~~~~~~.9 

Designed for busy chemists, these two 'Baker Analyzed' Reagents are offered 
in easy-to-use solution form. You eliminate dissolving time and can quickly 
prepare accurate shelf and volumetric solutions by dilution. 
Both J. T. Baker Solutions are labeled with the Actual Lot Analysis and Actual 
Lot Assay. Purity is precisely defined. 
Your favorite Laboratory Supply House can supply both time-saving Solutions 
in 1-pint and 8-pint polyethylene bottles, and also the Sodium Hydroxide 50% 
Solution in a 60-lb. container. J. T. Baker Chemical Co., Phillipsburg, N. J. 
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belong in NEW KIMAX* 
Super-Strength Beakers 

An accident at the crucial point could 
mean lost time. Lost effort. Now 
Kimble has strengthened the con- 
ventional beaker to insure against 
this costly loss. You can expect new 
Kimax Super-Strength Beakers to 
last 300% longer than the ordinary 
type. Their longer life, greater accu- 
racy comes from the improvements 
shown on the right. 

Kimax Super-Strength Beakers are 
available in five sizes. Compare. 
You'll see how-good as conventional 
beakers are-the new ones from 
Kimble give you even more value 
with longer glass life at a competitive 
price. Orders can be assorted with 
those for other Kimax Laboratory 
Glassware to obtain maximum dis- 
counts available from most dealers. 

Heavy, 
uniform 
sidewal Is 
throughout. 

Improved 
white matte 
finish for 
easy marking, 
easy reading. 

Heavy, 
tapered top, 

G Graduations 
accurate to 

g - 5% for fast 
preparation 

of solutions. 

Heavier, 
evenly 

distributed 
radius at 

vulnerable 
heel area. 

l - ...-I 

OWENS-ILLINOIS 
maker of Kimble Products f 

Toledo 1, Ohio 
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Here is a rapid, precise method for producing a 
permanent, strip-chart record of all spectropho- 
tometer readings ... at the rate of 4 a minute! This 
new Bausch & Lomb system offers the widest range 
of data acquisition and recording ... at a price well 
below any comparable system. 

The heart of our system is the new FLOW-THRU 
CUVETTE ... a quick, simple and convenient means 
for introducing and removing samples. The SPEC- 
TRONIC-20 is the fastest, most accurate spectropho- 
tometer you can buy... in its price class. The 
V.O.M.-5 is a complete 5-inch strip-chart poten- 
tiometric recorder. 

It's SPEEDY... 4 samples/minute. Using a vac- 
uum pump probe, a cuvette fills in as little as 4 sec- 
onds and empties almost as quickly. 
It's PRECISE.. the rigidity of the Flow-Thru in 
the optical path reproduces readings to less than 
1/2 % (depending on the operator's skill and the na- 
ture of the solution). 
It's SUPERIOR ... to meter readings, because it 

has "recorder-accuracy." The strip-chart can be 
analyzed at leisure. 

It's ECONOMICAL ... in low original cost and 
virtual freedom from maintenance. No test tube 
changing is required (cuvette is easily cleaned and 
brought to a contamination-free state). 
It has SUPERB OVERALL QUALITY. .. 
because of excellent design, superior workmanship 
and finest quality materials. 
Use of the complete system is recommended for the 
best possible accuracy. However, any component in 
the system may be ordered for use with your present 
Spectronic 20. 
For further details, write Bausch & Lomb, Inc., 
77445 Bausch St., Rochester 2, N. Y., for Catalog 
D-2051. 

& L COMPLETE DATA ACQUISITION SYSTEM ... $1275* 
*Suggested List Price. 

BAUSCH & LOMB 
In Canada, write Bausch & Lomb Optical Co., Ltd., Dept. 774, Scientific Instrument Division, 16 Grosvenor St., Toronto 5, Canada 
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0 UNION 
CARBID11 

REPORT NO. 4 FROM UNION CARBIDE O RPORATIO N, LINDE DIVISION 

Significant achievements were recently re- 
ported on the use of liquid nitrogen for 
freezing and storage of biological specimens. 
Diamond, et al.l successfully applied cryo- 
genic techniques to preserve a selected group 
of parasitic protozoa for extended periods. 
Using two- or three-step freezing cycles 
and storing at liquid nitrogen temperature 
(-196?C.), this research team was able to 
preserve Entamoeba histolytica, Tricho- 
monas gallinae, T. vaginalis, T. foetus, T. 
hominis, Trypanosoma cruzi, and T. rana- 
rum, for unprecedented times. In evaluating 
the efficiency of this liquid nitrogen preser- 
vation technique, they reported: 

"No difference in yields were found be- 
tween samples of a given species thawed 24 
hours after freezing and those thawed after 
the longest period of storage. This indicated 
absence of decay during storage ..." 

At dry ice temperature, degradative ac- 
tivity commonly occurs. 

Greaves, et al.2 designate the two major 
biological products requiring low tempera- 
ture storage as: (1) the preservation of cells 
for tissue culture and (2) the preservation of 
erythrocytes of rare blood groups. These 
authors note that the key to very low tem- 
perature storage is reliability, and: "The 
LINDE containers require recharging only 
once a week as routine and in an emergency 
(they) will last from 28 to 90 days." 

In this paper the authors also describe a 
modification to the plug of the LINDE 
LR-25B Refrigerator, which serves as a 
controlled-rate cooling device. 

LATEST EQUIPMENT FROM LINDE 
The BF-5 Biological Freezer provides a 
simple, economical means of freezing small 
quantities of biological materials with rea- 
sonable accuracy. Designed for use with the 
LINDE LR-35 Refrigerator, this low-cost, 
plug-type freezer holds nine 1.2 cc. am- 

pules. The refrigerant is cold nitrogen gas, 
evolving from liquid nitrogen in the refrig- 
erator. Cooling rate, from 1/2?C. to 7?C. 
per minute, depends upon the number and 
position of ampules. 

The BT-2 Biological Transport (see illus- 
tration) is a practical, lightweight container 
that is designed to permit, for the first time, 
I:.i;-- . ::::::.i::::.: :.: ::.!.: ; - !: :. . : - ' . .- 

shipment of biological materials at cryogenic 
temperatures via postal service or common 
carrier. 

This new container completely eliminates 
loss of refrigerant by spillage during ship- 
ment. The new BT-2 features a porous speci- 
men holder-block, which absorbs liquid 
nitrogen and retains it as a liquid until heat 
from the refrigeration load gradually evapo- 
rates this liquid as cold gas. Liquid nitrogen 
lasts up to five days. 

The LR-120 Refrigerator combines con- 
venience and space economy. As the first 
liquid nitrogen refrigerator to offer square 
exterior and interior geometry, it permits 
more convenient use of laboratory floor 
space and more efficient utilization of in- 
ternal storage space. Completely non-me- 
chanical, the LR-120 features LINDE'S ex- 
clusive Super Insulation (SI). Storage space, 
providing a total bulk capacity of four cubic 
feet, is divided into four compartments. 
Storage temperature is -196?C. below and 
-130?C. above liquid level. Access is via a 
large opening covered by a two-section plas- 
tic lid. The LR-120 holds up to 9600 am- 
pules; liquid nitrogen capacity is 120 liters. 
It is especially recommended for applica- 
tions requiring frequent handling of stored 
materials. 

LINDE offers a complete line of quality 
cryogenic equipment - biological refrigera- 
tors, freezers, and other cryogenic contain- 
ers - as well as fast, nation-wide delivery of 
liquid nitrogen and top-flight technical serv- 
ice. To secure reprints and full information 
on latest developments in cryobiology, com- 

^i iNDE Super plete and mail the coupon below. 

(1) Diamond, L. S., Meryman, H. T., and Kafig, E., 
CULTURE COLLECTIONS: PERSPECTIVES AND 
PROBLEMS (Ed. Martin, S. M.): University of To- 
ronto Press (1963). (2) Greaves, R. I. N., Naging- 
ton, J., and Kellaway, T. D., Fed. Proc., 22:90 

riansp~iort1' (Jan.-Feb.) 1963. 
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CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD 
1 [ 

JepVL. 3Vt-yz, nllle Llvl3sIon 
Union Carbide Corporation 
270 Park Avenue, NewYork, N.Y. 10017 

Please send the following: 
O Reprint: Preservation of Living Cells by Freezing 

and by Drying by R. I. N. Greaves et al. 

j Cryobiology Report No. 3 

Information on: 
C LINDE Liquid Nitrogen Refrigerators 
1 BT-2 Transport C BF-5 Freezer 

o PLEASE ADD MY NAME TO MAILING LIST 

SleB3 
'?.,iy 

LINDE 
DIVISION 

"Linde" and "Union Carbide" are registered 
trade marks of Union Carbide Corporation. 
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More preservation progress 

using liquid nitrogen 
Notes on preserving parasitic protozoa, tissue 

cultures...successful applications of new cryogenic 
cooling systems...latest cryobiology equipment. 



See the NEW BIA Flame Photometer 
i*i* * * * 

The new Baird Flame Photometer has an exclusive 
design which permits the combinedversatility of either 
clinical or research analysis of Na and K. The Model KY-2 
combines direct readout in the clinical range and a null- 
balance mode for research studies, 

Improved electronic circuitry provides more stable oper- 
ation, A new d.c. power supply increases efficiency and pro- 
longs the useful life of the photomultiplier detectors. The 
KY-2 is easy to standardize, simple to operate, Determine Na 
and K from a single sample -thus save time, cut glassware 
costs, eliminate tedious handling. 
? Direct meter readout in milliequivalents per liter for routine 
clinical analysis, 
a Null-indicating mode for research studies of Na and K in a 
wide range of concentrations. 

* Double beam principle - lithium internal standardc 
a Simultaneous single sample determinations. 
n Reproducibility: 0.5%. 
n Choice of atomizer - gravity-feed or new aspirator type. 

Price $985, Write today for new brochure. 

Scientists: Investigate challenging opportunities with Baird. 
Atomic, Write Industrial Relations Director. An equal-oppor. 
tunity employer. 

eA _IO A R-A T7OM/C, I/VC. 
Jd3 1nmersi?y Road. Cam&ridge 38, Xassd 
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MODEL "A" qKeG-^Se 
AUTOMATIC SUPER-SPEED 

REFRIGERATED CENTRIFUGE 
* Speeds to 17,700 RPM 
* Forces to 40,000 x G 
* Capacity to 3,300 ml (6 x 550 ml) 
* New dual temperature control 

range from -20?C to +40?C 
* Solid state electronic system 
* New brush life indicator 
* Eleven interchangeable rotors 
* New sliding door cover 

And Ever Keeping Pace..* 

Model AX Centrifuge 
* Speeds to 16,500 RPM * Capacity to 400 ml 
* Forces to 34,800 x G (8 x 50 ml) 

* Rpm calibrated 
transformer dial 

All-Purpose Multi-Mix 
Homogenizer 

* Centrifuge tube 
attachments 

* Mason jar attachments 
* And many, many more 

LOURDES INSTRUMENT CORP. 
656-78 Montauk Avenue * Brooklyn 8, New York 
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Riggs: A MATHEMATICAL APPROACH TO '""""'"""""iii" """"i"iii"""i 
PHYSIOLOGICAL PROBLEMS-A Critical Primer 

by Douglas Shepard Riggs, B.S., M.D., Professor and Head of the Department of Pharmacology, The School of 
Medicine, State University of New York at Buffalo. 

Students and investigators in any of the physiological sciences at one time or another apply mathematical 
reasoning to physiological problems. And chances are, that when they do, a great deal of time will be 

- spent "stumbling down false trails in a mathematical fog." Dr. Riggs, who is not by training a mathema- 
tician, but a physiological scientist, has been there once or twice himself. The primary purpose of his 
book is to show how, even with quite limited training in mathematics, a biologist can use simple mathe- 
matical methods to describe living systems and to advance biological theory. 

In this critical primer, he (1) explains in detail the stumbling-blocks one may expect to encounter in these 
mathematical enterprises, (2) discusses how to derive equations describing biological systems and how to 
check them for correctness, and (3) presents a novel method for calculating the effectiveness of certain 
homeostatic mechanisms. An important feature: at the end of each chapter are exemplary problems, many 
selected from recent literature. The solution to each of these is discussed fully in an appendix. 

CONTENTS: Introduction: definitions, symbols. Dimensions and units. Aids to mathematical work. Con- 
stants, variables, and functional relationships. Feedback relationships. Homeostasis. Exponential growth 
and disappearance. Transfer of substances between biological compartments: Simple diffusion; General kinetics. 
-Further kinetic problems: Fluid flow, metabolic transformations. The law of mass action 1. The law of mass 
action 2: Substrate-enzyme and drug-receptor interactions. The derivation of equations: A general method: 
A detailed example. Checking the validity of equations. References. Appendices. Index. 

1963 approx. 450 pp., many figs. and tables $13.50 

of related interest... three more new books 

Marks & Seeman: THE ACTUARIAL DESCRIPTION OF ABNORMAL PERSONALITY 

A long-needed atlas containing empirically arrived-at personality descriptions of adult psychiatric patients, 
according to personality patterns as measured by MMPI. It is a great step toward easing the problems - 

faced by those in the psychological sciences in assessing the personality of psychological and psychiatric 
disorders. 

1963 approx. 340 pp., 64 figs., 26 tables $7.50 

Pronko: A TEXTBOOK OF ABNORMAL PSYCHOLOGY 
An instructive as well as highly enjoyable reading experience, treating the study of man as a part of nature 

rather than as a separate entity outside his surroundings. With frequent and excellent selection of case 

histories and examples to highlight and illustrate major points, this will become a classic reference. 

1963 448 pp., 26 figs., 7 tables $7.50 

Goldschmidt: THE GENETICS OF MIGRANT AND ISOLATE POPULATIONS 

A collection of studies encompassing most of the areas of modern genetics and providing valuable data 

for the physical anthropologist as well. The proceedings of a Conference on Human Population Genetics 

in Israel, held at the Hebrew University, Jerusalem. Edited by Elisabeth Goldschmidt, with 52 contributing 
authors. 

1963 390 pp., many figs. and tables $9.00 

-- I~.~ T HE W I LLI A M S & WILKI N S COMPANY 

imllIIlllllll11111111111111l A e 428 E. PRESTON STREET / BALTIMORE 2, MARYLAND, U.S.A. 1IIIIiIIIIIIIIliimiiI1 

Publishers of Books and Periodicals in Medicine and the Allied Sciences 
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clear magnetic resonance measurements, as 1024 numbers in a magnetic core mem- ber of signal recurrences. This number is 
high frequency noise may be filtered by de- ory. Positive numbers indicate positive input limited only by the length of each signal and 
creasing the sweep rate of the magnetic field voltages, negative numbers negative input the measurement time available. 
and using low amplifier upper passband fre- voltages. This is repeated for each signal re- Digitizing and storage occurs at a rate of 
quency, but very low frequency noises, such currence, with the numbers for correspond- oo. Te 
as amplifier gain drifts, become increasingly ing time intervals numerically added. Noise 
important as sweep speeds decrease. Filter- in general tends to average toward zero, ,importa nt.erefor ,.s .efinite . . s. microseconds to 8 milliseconds per point. ing therefore has definite limitations. since it is as likely to be positive as negative. Bandwidth is about 10 kc/sec. Results are 
Here is how the Enhancetron 1024 works: THE SIGNAL OF INTEREST ADDS displayed on a standard oscilloscope, which 
Signals obscured by noise are digitized at LINEARLY. The signal-to-noise ratio improves is also used to view the input signal. If desired, 
1024 time intervals, and the results recorded in proportion to the square root of the num- dat,, mv hk r,-al l,,t hv tvn w...ri.t r n _ALa aCLaJI=;*I vuC ul AJY y*r1WILt:I' VI ilr 

computer compatible punched paper tape. 

Write or phone Nuclear Data for further in. 
formation and literature. 

3833 WEST BELTLINE HY. 
MADISON, WISCONSIN 53701 MADISON, WISCONSIN 53701 



PROVES QUALITY AND PROFESSIONAL Eyepiece: Hard-coated 10x Widefield eyepiece, with built. in pointer-may be locked in if desired. 

'FEATURES CAN BE OBTAIN ED ? Objectives: Hard-coated, parfocal and achromatic. Equipped with 4X objectives of highest quality. 

ATTENTION, MR ADM STRATOR This Condenser: Built-in N.A. 0.65. 

is the rugged, functionally-designed, all. 
m m o e the pr ofesionall 

g e,a- Illumination Control: Revolving aperture disc with positive metal microscope with the professional fea- click stops and S separate apertures. 
tures you had expected to find only in far ? Nosepiece: Triple revolving dust-proof nose-piece, with 
more costly models: it provides more micro click stops, mounted for smooth, accurate alignment. 
scope for the school, training laboratory, ? Focus: Coarse and fine right and left side operation. 
and institution budget-and proves it with an image so clear and u Price: $99.50 with plano-concave mirror; $89.95 in lots of 
crisp that advanced scientific anDlications are routinely oossible. 5. With hardwood carry case. lock and key. 

OPTICAL COMPANY, INC. Scientific Instrument Division, 303 Child Street, Rochester 11, New York 

'Qualtity is our wratchword . X c Precision Engineering our constant goal" 
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STUDY IN VIVO...EX VIVO 

SUCCESSFUL APPLICATIONS OF ANALOG 
COMPUTERS IN MEDICAL RESEARCH 
Application # 1-An EAI TR-48 Desk-top Analog Com- 
puter modeled a fetal circulatory system to determine 
the cause of failure of the Foramen Ovale and Ductus 
Arteriosus to close following birth. 

Application #2-An EAI TR-10 Desk-top Analog Com- 
puter modeled the human respiratory and circulatory 
systems to determine the CO2 partial pressure in the 
circulatory system after rebreathing from a bag. 
Application #3-An EAI TR-10 Computer modeled the 
relationship between the Carotid Sinus and the circu- 
latory system to analyze the changes in heartbeat rate 
as influenced by variations in arterial pressure. 
Application #4-An EAI TR-48 Analog Computer 
modeled the circulatory system and body organs to TR-10 COMPUTER 

study the time-rate concentration history of drug. 
enzyme complex. 

These are a few of the valuable contributions that 
EAl's desk-top, transistorized analog computers have 
made to bio-medical and pharmaceutical research. 
They provide the researcher with a versatile tool for 
simulating physical systems and for processing experi- 
mental data. They also offer high-speed repetitive 
operation to further increase the speed of problem 
solution. Problems are readily programmed by the 
researcher with minimum instruction ...eliminating the 
need for computer "specialists." EAI offers a free in- 
struction course with every TR-48 computer. Request 
a demonstration in your laboratory, or request de- 
tailed information on the use of analog computers 
in the bio-medical field from EAl's extensive applica- 
tion library. 

^EAI ELECTRONIC ASSOCIATES, INC., Long Branch, New Jersey 
ADVANCED SYSTEMS ANALYSIS AND COMPUTATION SERVICES/ANALOG COMPUTERS/HYBR1D ANALOG-DIGITAL COMPUTATION EQUIPMENT/SIMULATION SYSTEMS/ 
;CIENTIFIC AND LABORATORY INSTRUMENTS/INDUSTRIAL PROCESS CONTROL SYSTEMS/PHOTOGRAMMETRIC EQUIPMENT/RANGE INSTRUMENTATION SYSTEMS/TEST 
\ND CHECK-OUT SYSTEMS/MILITARY AND INDUSTRIAL RESEARCH AND DEVELOPMENT SERVICES/FIELD ENGINEERING AND EQUIPMENT MAINTENANCE SERVICES. 
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One of a series briefly describing GMi's research in depth 

HOT 
Don't touch. At 650?C a red-hot metal is transforming 
from one solid state to another. And careful observation of 
its change in phase can tell us more about the influence 
of thermal history on the mechanical properties of 
metals. Strength. Hardness. Toughness. 

Here at the General Motors Research Laboratories, 
our understanding of metals and the ancient art of heat 

treating is being extended by basic studies of solid state 
transformations at elevated temperatures. 

Aiding the experimental side of these investigations is 
the thermionic emission microscope. With it, our 
metal physicists can study dynamic processes 
in metals as they occur. 

Here's how. Electrons "boiling off" a heated metal 
sample serve as the image source in this special electron 

microscope. Changes in the metal-phase transformations, 
recrystallization, and grain growth-are 
recorded by motion picture camera. 

Results are being analyzed in several ways. For one, 
rates of micro-structural changes are being directly 
measured-some for the first time. For another, observa. 
tions of the nucleation and growth of annealing twins 
have suggested a way of measuring the stacking fault 

energy of the austenite phase in plain carbon steels. 

These studies, of scientific import today, will provide 
information helpful in fabricating the materials of 
tomorrow. They typify General Motors' continuing 
search for a better way. 

General Motors Research Laboratories 
Warren, Michigan 

xJ Kk(K&K/?\i( -2l Time-contour map used for 
}Q/ E(X: I t4kr growth rate measurements. 

Austenite transforming to pearlite 
in steel over a 3-second interval. 



For dependable accuracy, order calibration mixtures 

from Matheson-the nation's most experienced and 

largest supplier of instrument calibration gas mix- 

tures. Prompt service from gas mixing laboratories 

at 5 Matheson plants. Custom mixtures from 95 in- 

stock gases. 

Detailed information in Matheson's Compressed Gas 

Catalog. Write for a copy. 

*These leading instrument makers recommend the use of Matheson Catli- 

bration Gas Mixtures, 
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/The Matesthesoi 
Conmpany, Inc 
East Rutherford, N. J. / Joliet, III. 
La Porte, Texas / Newark, Calif. 

Ml:atheson. of Can& a,ir.dltidl^. 
Whitby, Ontario 
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e nezwp meerfor BLOO 
A direct reading--expanded scale instrument setting NEW standards of 
accuracy, reliability and stability -pHM 27. 
Teamed with the new Radiometer Ultra-Micro Blood Electrode E5021 (25 ul 
sample requirement) -this can be the answer to your Blood pH problems- 
either clinical or research. 
* Both normal (0-12 pH) and expanded scale 6.8-8.2 pH) provided. 
* Reproducibility on blood range, 0.002 pH. 
* Line operated-zero drift--and ruggedized. Uses military type corn- fro 

ponents and 10,000 hour tubes. 
* Scales provided for pH; Standard Bicarbonate according to Astrup; C02 RAI 

and 02 tensions. 
pHM 27 is a radically new approach to pH instrumentation and designed to of 
function on a modular basis, with a host of accessories to cover blood gas 
tension measurements (either by direct electrodes or by the Astrup Method), 
or complete Acid-Base determinations. If you require complete reliability 
and flexibility of present or future application, you can't afford to consider 
any other instrument. Write for complete details 

DIOMETER 

Copenhagen 
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Other forthcoming Chicago titles: Other forthcoming Chicago titles: 

Physical Sciences 

THE ELECTRON 
Robert Andrews Millikan. A reprint of 
the 1917 edition, edited and introduced 
by Jesse W. M. DuMond. Nov. Illus. 

$6.00, paper $2.45 
FAST NEUTRON PHYSICS 
Gerald C. Phillips, Jerry B. Marion, 
and Jacob R. Risser, eds. Illus. Index. 
Available now. $8.50t 
JET-STREAM METEOROLOGY 
Elmar R. Reiter. Nov. Index. $17.50 
MAPPING 
David Greenhood. Dec. Illus. Index. 

$6.00, paper $2.95 
THE EARTH SCIENCES 
Thomas W. Donnelly, ed. Dec. $6.00t 

Reports on Current Research 

THE NATURAL RADIATION 
ENVIRONMENT 
John A. S. Adams, ed. Nov. 

Price to be announced t 
METEORITES 
Fritz Heide. Translated by Edward 
Anders and Eugene DuFresne. Nov. 
Illus. $6.50, paper $1.95 
TEKTITES 
John A. O'Keefe, ed, Illus. Index. Avail- 
able now. $10.95 

Anthropology 

MYTH AND CULT AMONG 
PRIMITIVE PEOPLES 
Adolf E. Jensen. Translated by Mari- 
anna Tax Choldin and Wolfgang Weiss- 
leder. Dec. Index. $8.75 
PEDDLERS AND PRINCES 
Social Development and Economic 
Change in two Indonesian Towns.. 
Clifford Geertz. Oct. Illus, Index. $5.00 

Medical and Biological Sciences 

DELAYED IMPLANTATION 
Allen C. Enders, ed. Illus. Index. Avail- 
able now, $8.50t 
HYPOXIA 
Edward J. Van Liere & J. Clifford 
Stickney. Oct. Illus. Index. $8.75 
EVOLUTION OF THE 
ATHEROSCLEROTIC PLAQUE 
Richard J. Jones, ed. Oct. $6.75 
HEALTH PROGRESS IN THE 
UNITED STATES, 1900-1960 
Monroe Lerner and Odin W. Anderson. 
Oct. Index. $6.50 
t Rice University Semicentennial Series 

DESCRIPTIVE CATALOGS and lists are 
available on request. Specify Biological 
Sciences, Physical Sciences, or Phoenix 
Science Paperbacks. 

*The history, metallurgy and uses of Plutonium. 
itself ar'e explored by pioneers in the field in 
THE METAL PLUTONIUM, edited by A. S. 
Coffinberry and W. N. Miner, $9.50 

UNIVERSITY OF 
CHICAGO PRESS 

5750 Ellis Avenue 
Chicago 37, Illinois 
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moved from the medium per formula 
weight of DPN+ formed. Each of the 
following reactions is to be regarded 
as occurring in neutral, aqueous solu- 
tion, in vitro, with or without such a 
catalyst as may be needed for accelera- 
tion. The stoichiometry is based on 
known compositions of the substances. 
A single arrow designates the dominant 
direction of change. 

Included in Appendix E of the 
report, but with other symbols, is reac- 
tion I. 

DNPH + TPN+ - DPN+ + TPNH (I) 

In the next case the quinone has an 
ionization constant such that the charge 
is 1- at pH 7. 

DPNH + 2-hydroxy-1, 4-naphthoquinone'- 
+ 2H+ -4 DPN+ + 

the neutral hydroquinone (II) 

In considering the reaction with a 
cytochrome c I shall be naive in ne- 
glecting the evidence that different cyto- 
chromes of type c appear to differ in 
their states near pH 7 and in neglecting 
some other complications which recent- 
ly have come to light. With this con- 

fession, one might be permitted, for 
the present purpose, to consider only 
the conventional charges allocated to 
the "iron" in the monomeric oxidant 
and reductant and to write: 

DPNH + 2 cytochrome c+ - DPN+ 
+ 2 cytochrome c + H+ (III) 

For low concentrations of an alcohol 
dehydrogenase: 

DPNH + acetaldehyde + H+ -> 
DPN+ + ethanol (IV) 

Of these four reactions only the last, 
IV, conforms with the alleged generality 
and it must be admitted that perhaps 
reactions of this type were in mind. 

Incidentally in Appendix E (1) the 
reaction with a cytochrome c is written: 

"NADH2 + oxidized cytochrome c _ 
NAD + reduced cytochrome c" 

Obviously this is wrong on two counts. 
There are many other errors of stoi- 
chiometry in Appendix E. 

A suggestion of a reason for ex- 
pressions (A) and (B) is found in 
the prefatory remark: "Like the flavin 
compounds, the coenzymes require two 
equivalents of hydrogen [sic] for their 
reduction . . . " Incidentally a study 
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likeness to the DPN system. The 
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like a commitment to the concept of 
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related to half-reactions (a) and (b), 
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As already noted, half-reaction (a) 
does not conform with certain facts. 
Half-reaction (b) is especially interest- 
ing when regarded exclusively in terms 
of stoichiometry. Then a proton may 
be eliminated from each side to yield 
the equivalent half-reactions (b') and 
(b"). 

As already noted, half-reaction (a) 
does not conform with certain facts. 
Half-reaction (b) is especially interest- 
ing when regarded exclusively in terms 
of stoichiometry. Then a proton may 
be eliminated from each side to yield 
the equivalent half-reactions (b') and 
(b"). 

NAD+ + H- =- NADH 
NAD* + 2e- + H-> NADH 
NAD+ + H- =- NADH 
NAD* + 2e- + H-> NADH 

(b') 
(bt") 
(b') 
(bt") 

Half-reaction (b') is preferred by 
those who regard the reduction, when 
mediated by a dehydrogenase, to be 
by the transfer of a hydride ion, H-, 
from a substrate such as ethanol. 

Of course, half-reactions of the sort 
under consideration cannot be studied 
in isolation. They are written with an 

eye on complete reactions for which 
it is essential to preserve correct, stoi- 
chiometric relations. For this purpose 
it becomes a convenience to resolve 
each transferred hydrogen to its pro- 
ton and electron so that, by the usual 
rule of combining half-reactions, elimi- 
nations can be made as is done in the 
foregoing treatment of expression (b). 
Such a treatment need imply no 
mechanism of the final reaction. With 
this understood, half-reaction (b") is 
by far the more convenient when used 
with numerous other half-reactions 
each of which is expressed in the 
lowest terms. This system leaves open 
the question of the actual nature of a 

process until a decision thereon is sup- 
ported by evidence. 

The point of present interest is that 
the report does not mention the fre- 

quently used half-reactions (b') and 

(b"), which seems to support my sup- 
position that only hydrogen transfer 
was considered. This will be disturb- 

ing to teachers who instruct their stu- 
dents on important distinctions, espe- 
cially on what a particular experimental 
method can and cannot reveal. 

Although it may be doubted that any 
responsible investigator will be misled 

by the carelessness to which attention 
is called, the prestige of the Interna- 
tional Union of Biochemistry and of 
its Commission on Enzymes may lead 
to the teaching of relations here criti- 
cized. If so, confusion could result. 

(Continued on page 1009) 
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February 24, 1941: the first appearance of an unknown element, created 
in a cyclotron, sparks a top priority project at Chicago headed by 
Nobel prize physicist A. C. Compton. September 10, 1942: man weighs 
the first synthetic isotope -Plutonium. The sample weighed only 
2.77 millionths of a gram - 1/900,000 the weight of a dime, but the 
key to unlimited electrical power had been found. 
Chicago is the scene of another dramatic transmutation - the alchemy 
which transforms great discoveries into books.* The crucible is the 
University of Chicago Press. The ingredients come from laboratories, 
research libraries, and above all from the human mind. The end 
product - significant volumes such as those listed below. 

THE DAWN OF A NEW AGE 

Reflections on Science and 
Human Affairs 
By EUGENE RABINOWITCH. A promi- 
nent biophysicist's urgent plea for 
greater understanding of the full 
implications of the atomic age. Com- 
ing in October. $6.95 
NOBLE-GAS COMPOUNDS 
Edited by HERBERT H. HYMAN. The 
proceedings of the first conference 
reporting research on the chemistry 
of the compounds of the noble-gases. 
Coming in October. 

Price to be announced 

SLEEP AND WAKEFULNESS 

Revised and Enlarged Edition 
By NATHANIEL KLEITMAN. At last, 
in answer to many requests - a new 
edition of a valuable reference work, 
long out of print. Index. Available 
now. $12.50 
PREHISTORIC MAN IN THE 
NEW WORLD 

Edited by JESSE D. JENNINGS and 
EDWARD NORBECK. The most com- 
plete, non-technical account avail- 
able of prehistoric man in North 
and South America. Coming in Oc- 
tober. $10.00t 

A DOZEN DOCTORS 

Autobiographic Sketches 
Edited by DWIGHT J. INGLE. In these 
personal narratives twelve eminent 
doctors reveal the human processes 
behind scientific discoveries and 
treatment. Coming in October. Illus. 

$5.50 

through 
your bookseller I 

UNIVERSITY 
OF CHICAGO 
PRESS London 

Chicago and London %^ 
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E. LEITZ, INC., 468 Park Avenue South, New York 16, N.Y. 
Gentlemen: 
-Please send complete information on SM Microscope. 
-Kindly have representative Phone. Write 

for appointment to demonstrate SM Microscope at no 
obligation. 
Name __ 
Address 
City Zone - State- 
Telephone 
LEITZ TECHNICAL SERVICE is unique in the United States, pro- 
viding one of the most extensive information, service and 
repair facilities in the field of scientific instruments. 49063 
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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 
John W. Gardner Walter Orr Roberts 
H. Bentley Glass Alfred S. Romer 
Don K. Price H. Burr Steinbach 

Paul E. Klopsteg Dael Wolfle 
Treasurer Executive Officer 

VICE PRESIDENTS AND 
SECRETARIES OF SECTIONS 

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) 
Kingsley Davis Ithiel de Sola Pool 

HISTORY AND PHILOSOPHY OF SCIENCE (L) 
Adolph Griinbaum 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. Kreshover 

PHARMACEUTICAL SCIENCES (Np) 
Don E. Francke Joseph P. Buckley 

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 
Phil E. Church Robert C. Miller 
President Secretary 

SOUTHWESTERN AND ROCKY 
MOUNTAIN DIVISION 

Edwin R. Helwig Marlowe G. Anderson 
President Executive Secretary 

ALASKA DIVISION 
Allan H. Mick George Dahlgren 
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 scien- 
tists, to facilitate cooperation among them, to im- 
prove the effectiveness of science in the promotion 
of human welfare, and to increase public under. 
standing and appreciation of the importance and 
promise of the methods of science in human progress. 
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SOlE NCEE SOlE NCEE 

Responsible Scientific Choice 

The scientific community has not responded adequately to the 
high trust placed in it by the nation. Perhaps if our role were 
better understood we would search more diligently for ways of dis- 
charging our responsibilities. For more than a decade science has 
been the recipient of repeated congressional votes of confidence as 
funds for research and development increased from $1.6 billion in 
1950 to $14 billion in 1962 (including space). Most of the federal 
budget goes for fixed purposes, such as interest on the debt, veterans' 
benefits, salaries of military and civilian personnel, military hardware, 
and general government housekeeping. The funds for research and 
development represent a major fraction of the nation's capacity to 
achieve progress in defense technology, science, and the general wel- 
fare. 

Most of the funds go for developmental work, including hardware 
which will be obsolete in a few years. The nation's hopes for sub- 
stantial long-term progress lie in fundamental research and in a few 
areas of basic development which receive but a minor fraction of 
the total amount spent. It is of crucial importance that the best pos- 
sible judgment be shown in the allocation of funds, and especially 
of manpower, in these areas. Our present methods do not meet the 
challenge of the needs. 

Government agencies attempt to tap the best minds by appoint- 
ing advisory panels of experts. Usually these experts are from one 
limited relevant field. This narrow intellectual base creates an atmo- 
sphere which heightens provincial attitudes. Such panels seem only to 
be able to conclude that their field needs more men and more money. 

The basis for a new and sounder approach has been outlined by 
Alvin M. Weinberg in the 1963 Winter issue of Minerva. He points 
out that criteria for scientific choice can be established. Two of these 
criteria are internal: "(1) Is the field ready for exploitation? (2) Are 
the scientists in the field really competent?" But Weinberg considers 
a group of three external criteria to be more important: "tech- 
nological merit, scientific merit and social merit. The first is fairly 
obvious: once we have decided, one way or another, that a certain 
technological end is worthwhile, we must support the scientific re- 
search necessary to achieve that end." 

One of Weinberg's arguments on scientific merit is particularly 
apt: "other things being equal, that field has the most scientific 
merit which contributes most heavily to and illuminates most brightly 
its neighboring scientific disciplines." 

On the basis of these criteria, it is possible to estimate the compara- 
tive value of such divergent fields as molecular biology and high- 
energy physics. This is done in the Minerva article with convincing 
clarity, and high-energy physics comes off badly. 

Weinberg suggests that our present system could be improved if 
representatives not only of the field being judged, but also of neigh- 
boring fields sat on panels that are assessing the merits of research 
proposals. This suggestion should be implemented. It also should be 
possible to set up a point system, in which various weights are given 
to the components of internal and external criteria. Weinberg has 
initiated a very useful line of reasoning, and further thinking along 
these lines is in order.-P.H.A. 
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The new Packard Model 802 Dual Column Oven 
incorporates a unique feature of special interest 
to every research worker who has changed a 
column or made a connection in a hot oven: 
Lift-out column and detector assemblies, 

This featur.e permits you to connect or change 
columns and detectors, replace septums and 
make system leak checks outside the heated 
oven area. A column and detector may be re- 
moved and replaced in less than one minute 
without touching heated oven surfaces. No tools 
are required. When installing or removing a 
column, it is not necessary to disconnect carrier 
gas lines. This eliminates the risk of contami- 
nating the column and reducing sensitivity of 
the system, 

Other features of the Model 802 Dual Column 
Oven: programmable or isothermal operation;, 

separately controlled dual inlet and outlet 
heaters; thermally isolated and separately con- 
trolled detector capable of accepting dual plug- 
in argon ionization, flame ionization, electron 
capture, thermal conductivity and d.c. discharge 
detectors; rapid oven cooling by means of water 
circulation around oven wall; high mass con- 
struction; convenient access to column and 
detector ovens. 

Model 802 Oven is de- 
signed for use with the 
interesting new Packard 
Model 7508 Gas Chroma- 
togt'aph which embodies 
many advanced concepts 
to meet most analytical or 
control requirements. 
Your Packard Sales Engi- 
neer can provide complete 
details and performance 
data. Write for Bulletins. 

| PACKARD INSTRUMENT COMPANY, INC. 
Packard 

BOX 428 * LA GRANGE, ILLINOIS AREA CODE 312 - 485-6330 

1000 SCIENCE, VOL. 141 
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HV-FI2 features 

; The basic design of the HyFI2 permits easy 
interchange of the three basic ionization detec- 
tors, all used with the standard single-channel 
electrometer. 
o The Hy-FI2 may also be used with the standard 
4-filament thermal conductivity detector cell by 
interchanging the electrometer with a bridge- 
power supply module. 
o A most interesting and useful combination 
incorporates both flame and electron capture 
detectors used with the special two-channel elec- 
trometer shown in picture opposite. With this com- 
bination the column effluent is divided by a stream 
splitter to feed both detectors. The signals from 
both detectors are amplified by the two-channel 
electrometer which in turn operates a two-pen 
recorder. A standard peppermint oil sample was 
analyzed using this unique instrument, and the 
startling two-pen trace is shown on page 4. 
? The temperature of the HyF12 column oven is 
controlled by two methods: Standard, with manual 
temperature programmer module incorporating a 
constant voltage, solid-state electronic controller. 
Deluxe, with an all-electronic linear temperature 
programming module. 
o The cast aluminum separate detector oven is 
controlled at four set temperatures also using the 
constant voltage, solid-state electronic conroller. 

Plan to see the Hy-FI2, the 202, and the 1520, at 
the Fall ACS meeting, New York Hilton Hotel, 
N.Y.C. Booth 801. 
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The Module Concept HY-F12 Dual-Channel 
\ true modular design permits the option to use and inter- 
:hange functional components. This minimizes manufac- 
:uring problems and increases versatility to the user. The 
chemist, in this instance, can order precisely the instru- 
ment of choice or he can alter the functionality at a later 
late by interchanging modules. 

rhe Hy-FI2, a single-column instrument, can be used with 
any of the four common detectors or as a combination 
nstrument with flame plus electron capture. Either a man- 
Jal or a linear temperature programming module may be 
selected. 

fhe 202, a dual-column instrument can be used with either 
:wo flame or thermal conductivity detectors. Again, manual 
Dr linear programming is optional. Dual flow controllers, 
flow meters, and automatic door opener are standard. 

fhe 1520 is like the 202 except it has both dual flame and 
thermal conductivity detectors. The all-electronic matrix 
:oard temperature programmer, standard, not only gives 
:omplete flexibility in pre-setting program rates, but auto- 

-atically closes the oven door after cool-down and re-sets 
:he start temperature. 

Dual-channel gas chromatography is very analogous to 
stereo music. The response of the record (equivalent to the 
gas chromatograph column) is separated and picked up by 
two heads (equivalent to the Flame and E.C. detectors). 
Signals from each head are separately amplified (dual elec- 
trometer) and fed to two speakers (the twin pen recorder). 

The Flame and E.C. combination seems particularly ideal 
since the E.C. detector is sensitive to only a few types of 
molecules as halides, conjugated carbonyls, nitro com- 
pounds and certain sulfur-containing compounds. 

The E.C. peaks shown in the peppermint trace below were 
not identified. The one marked "X," an added marker, is 
benzaldehyde which was known to give about equal re- 
sponse on both detectors. Menthol was the only other com- 
ponent which recorded simultaneous peaks. In short, the 
E.C. trace shows an entirely new pattern for peppermint oil 
These components may be most vital to the natural flavor. 

Conditions: HyFI2 two-channel; Column, 20' x 1/8", 5% Carbowax, 20 M; 143?C. 
Sample, peppermint oil 0.15 /ul * split 1.2:1 FL/EC * 1-a Pinene * 2-P/ Pinene 
3-Limonene * 4-Eucalyptol * 5-Menthone * 6-Menthofuran * 7-Isomenthone * X- 
Benzaldehyde * 8-Menthyl Acetate * 9-Menthol * 10-Pulegone * 11-Piperitone 
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gible load on the lid and an unusual 
differential micromanometer of excep- 
tional sensitivity and stability. 

The International Federation for 
Medical Electronics was formed in 1958 
to be a federation of societies having 
an interest or activity in medical elec- 
tronics. The concept that it should be 
made up of societies affiliated for mu- 
tual advantages has matured with the 

participation of the Japan Society for 
Medical Electronics and Biological En- 

gineering with 850 members. Over 70 
percent of the membership have med- 
ical degrees, in contrast to medical elec- 
tronics groups in America, where the 
members are predominantly engineers 
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and physical scientists. An opportunity 
to become more familiar with the Jap- 
anese activities in this field will be avail- 
able in September 1965 when the 6th 
International Conference will be held 
in Tokyo after the International Physi- 
ological Congress, scheduled for 1-7 
September. This schedule has been ar- 
ranged to facilitate attendance at both 
conferences. Further information about 
the federation and future meetings can 
be obtained from the secretary, L. E. 
Flory, 167 Hamilton Ave., Princeton, 
N.J. 

ROBERT L. BOWMAN 
National Heart Institute, 
Bethesda 14, Maryland 
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iyland Agamma SerifIms offer you greater control in tissue culture work. Agamma Human 
Setrum, Agamma IHorse Serum, Newborn Agamnma Calf Serum and Agamma Chicken Serum 
provide increased concentrations of stimulatory protein fractions, and are electrophoretically 
free of gamma-globulin, which may inhibit cell growth and neutralize many viruses. They are 
offered in a variety of sizes. 
}ylan1d Bovine Serums (Fetal Calf Serum, Special Calf Serum W2, Special Calf Serum W4, 
Newborn Agamma Calf Serum, Newborn Calf Serutm, Regular Calf Serum and Bovine Serum) 
provide the widest available selection of serums for your tissue culture and virology research. 
Special Calf Serum W2 is completely free of gamma-globulin by both electrophoretic and 
sensitive immunodiffusion technics, while Fetal Calf Serum, Special Calf Setrum W4 and New- 
born Agamma Calf Serum are electrophoretically free of gamma-globulin, and show only trace 
amounts by the more sensitive technic. 
lyland Special Antisera nd Plasma Fraeti0ba have been especially prepared by our Research 
Department with the thought that these products, many of them quite difficult to prepare, 
may be useful to other research workers. Allowing one to two weeks for conjugation, fluores- 
cein labeling of antisera is available as a custom service. 
EnzymeS such as PROLASE? 300 (protease), MYLASE? 100 (amylase) and CELLASE 1000 
(cellulase) are high potency enzymes most suitable for the hydrolysis of their respective 
substrates-protein, starch and cellulose. (PROLASE and MYLASE are trademarks of 
Wallerstein Company. They are available for laboratory use from Hyland Laboratories.) 
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Information Systems: Learning, 

Adaptation, and Control 

Approaches in the engineering and 
physical sciences to learning, adap- 
tation, and control in information 
systems were the main topics of dis- 
cussion at the 1963 Computer and In- 
formation Science Symposium held 17 
and 18 June at the Technological Insti- 
tute, Northwestern University. Related 
papers in mathematical techniques, 
artificial intelligence and learning, 
computers and control, and pattern 
identification were presented. 

One of the most persistent problems 
in the theory of brain mechanisms 
has been the requirement for a model 
capable of storing and recapitulating 
the sequence of experience which may 
occur in the duration of a human 
life. Reviewing the present state of his 
research in cognitive systems, Rosen- 
blatt (Cornell) presented a mathemat- 
ical model for long-term sequential 
memory, which appears to be of suffi- 
cient capacity to record an entire life 
history of sensory experience with a 
high probability of permitting correct 
judgments and decisions to be made 
in retrospect. His model is also con- 
sistent in size and structural organiza- 
tion with the known constraints of the 
human nervous system. Following an 
intuitive geometric approach, Charnes 
(Northwestern) presented new proofs 
of the fundamental theorems of the 
perceptron-learning theory of Rosen- 
blatt and Block. His discussions clari- 
fied the motivation and restrictiveness 
of the previous work. Block (Cornell) 
and Nilsson and Duda (Stanford Re- 
search Institute) studied the problem 
of determining a small number of fea- 
tures for a given set of patterns by 
considering a pattern on a discrete 
retina to be the set of active retinal 
points. They also developed an algo- 
rithm for finding features of restricted 
sets of patterns and considered the 
mechanization of this algorithm by 
adaptive neural networks. 

Pattern identification plays an im- 
portant role in the design of learning 
systems. Viewing pattern identification 
as a problem in statistical classification 
wherein an n-dimensional space is 
partitioned into category regions with 
decision boundaries, Cooper (Syl- 
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IF YOU IN ANY 
PROCESS Cultures OF 

ANY OF Serums THESE 
THESE... Steroids WAYS... 

Vaccines 
Tissues * Antibiotics Blending 

Films Dyes Plastics Mixing 
Solvents * Petroleum Mascerating 

Textiles * Fibers Polymerizing 
\ Adhesives Inks Grinding 

WARING COMMERCIAL 

BLEN lDO S with one-gallon stainless 
steel container will handle your materials 
more easily . . . perform processing functions 
more rapidly . . . produce the decided form- 
ulation more efficiently, more uniformly. 

specialized mass processing 
of experimental materials. Z 

WARING EXCLUSIVE 
VORTEX ACTION AND 
CLOVER-LEAF DESIGN 

r BLEND UP TO 4 TIMES 

r.Ij MORE EFFICIENTLY. 

Ingredients are continuously 
impelled down, into and 
through the rotating blades, 
with every revolution. This 
assures that all ingredients 
will receive equal exposure 
to the action of the blades. 
"Blind" spots, blend-resist- 
ing eddies and strati- 
fication are eliminated. 

Powerful 15 amp. motor operates at three speeds with 
push-button settings. Container and lid are constructed 
of 302 stainless steel. Integral handle for easy pouring. 
Two-piece lid with molded vinyl gasket; positive acting 
clamps assure perfect seal. 

OTHER WARING PRODUCTS: 
MODEL DL-202: 2-SPEED BLENDOR; 510-watt motor. 
MODEL 700: STANDARD BLENDOR; 480-watt motor. 

Both available with 1000 ccm. Stainless Steel Con- 
tainer for heavy usage or 1000 ccm. heat-resistant 
glass container. 

MODEL EP-1: EXPLOSION-PROOF BLENDOR BASE. 
For use in Group 1,Class D hazardous locations. 

MODEL AS-1: ASEPTIC DISPERSALL? CONTAINER. 
For reduction and dispersal of infectious materials. 

If you have a specific process problem, 
-or desire more information, write to: 

WARING PRODUCTS CORPORATION 
Dept. S, Winsted, Connecticut 

A Subsidiary of Dynamics Corporation of America 

* SEE YOUR LOCAL SUPPLY DEALER 0 

These and hundreds of other items listed 
in our NEW 1963 56-page catalog. 
Write Dept. E for your FREE copy. 

BEL-ART PRODUCTS, 
PEQUANNOCK, N. J. OXbow 4-0500 
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Heats and Cools-almost dou- 
ble the range of the average 
visibility bath. 
Accuracy -constant tempera- 
ture at any level from -10?C 
to +65?C --.01?C-ideal 
where precise temperature con- 
trol is required. 
Large Capacity-coils fit snug 
against the bottom, the entire 
volume of the jar is usable. 
Glass jar permits fast observa- 
tion. 
Compact - only 201/2, wide 
271/" high. Saves space. Fits 
on any lab table or desk. 
Self-contained - heating con- 
trols, cooling compressor, all 
parts are housed in this com- 
pact unit. 
Low Maintenance-Waco Lo. 
Temp has been proved trouble- 
free by laboratories from coast 
to coast. 

7 Low Price - $440.00. 
Specify: No. 882 Waco Lo-Temp 
Refrigerated Bath, complete 
with Pyrex jar 12" in diameter, 
for 115 volt 50/60 cycle AC 

Other sizes and accessories 
available to fit your needs. 
Write for Waco Bath Bulletin 
for complete information. 
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dimensionability. Learning from ex- 

perience may be considered as a proc- 
ess of computing estimates of proba- 
bility measures from sample data during 
a conditioning phase. Based upon this 
point of view, Brick and Owen (Syl- 
vania) treated an intelligent pattern 
recognizer as a learning and classifica- 
tion problem in a multidimensional 
characteristic, feature, or measurement 
space. They also introduced the con- 
cept of using nonparametric probabil- 
ity estimation techniques and Bayes' 
risk analysis for the investigation of 
pattern recognition and self-organiza- 
tion problems. 

Leading the session on pattern iden- 
tification, Gamba (Italy) discussed the 
concept of establishing probability 

-weights for statistical inference and 
the principles involved in PAPA (au- 
tomatic programmer and probability 
analyzer) and the papister. An inter- 
esting character recognition system 
using adaptive linear decision func- 
tions was reported by Griffin, King, 
and Tunis (I.B.M.) The system is 
made up of the transducer, processor, 
and categorizer. Their work empha- 
sized the practical implementation of 
linear decision functions and their ap- 
plication to the recognition of the 
ABA E-13B magnetic character font, 
taking into account realistic compo- 
nent specifications and tolerances. Ka- 
mentsky and Liu (I.B.M.) presented 
a theoretical and experimental study 
of a model for pattern recognition. 
They derived some equations for the 
performance of a recognition system 
as a function of the type of classifier 
used and the number and power of 
the measurements. 

An important advancement in mod- 
ern control theory is the introduction 
of learning, adaptation, pattern identi- 
fication, and artificial intelligence into 
control processes. The theories of au- 
tomata, threshold logic, and statistical 
decision have found many important 
applications in modern synthesis of 
learning and control systems. Several 
papers emphasizing this new approach 
to control system design were present- 
ed at the symposium. Tou (North- 
western) and Ivanenko (U.S.S.R.) 
discussed the design of a learning sys- 
tem for control based upon pattern 
recognition principles. The design 
was treated as the problem of decision 
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The Sage Series 300 Time Lapse Apparatus 
provides all the features necessary for 
getting excellent motion pictures at 
high magnifications. The instrument 
includes a unique desk-mounted vi- 
bration-isolation system, camera and 
drive assembly with wide choice of 
framing rates, viewing eyepiece for 
the microscope, variable time expo- 
sure control for continuous light pho- 
tography, and trigger for flash syn- 
chronization. 
Also from Sage, the completely inte- 
grated Series 100 Time Lapse Cine- 
photomicrographic Apparatus in- 
cludes a dual light source, steady 
source for viewing and xenon flash 
for photography, built-in controls, 
and other features that make it the 
most versatile time lapse instrument 
available. 

For complete information, 
write or telephone. 

SAGE INSTRUMENTS, INC. 

2 SPRING ST., WHITE PLAINS, N.Y. 
914 WH 9-4121 

Represented by leading microscope dealers. 
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proper decision was made. In a survey 
paper, Widrow and Smith (Stanford) 
emphasized the use of adaptive logic 
networks in optimum control and re- 
viewed the applications of pattern 
classification principles to such control 
problems as weather forecasting, 
speech recognition, and vectorcardio- 
gram diagnosis. Fu (Purdue) approached 
the learning control problems from the 
point of view of statistical decision and 
introduced the method of state-space 
partition for system design. A very 
interesting model which has the same 
input-output characteristic as a person 
solving simple physics problems was 
reported by Kuck and Krulee (North- 
western). The proposed system is a 
part of a larger system which accepts 
inputs in the form of descriptive state- 
ments in natural language. Their dis- 
cussions placed emphasis upon the de- 
sign of the subsystem which takes a 
descriptive formalism derived from 
natural language as its input and pro- 
ceeds deductively to attempt a solu- 
tion. 

The theory of automata and semi- 
groups appears to provide a useful tool 
in the synthesis of learning systems 
and adaptive processes. Weeg (Michi- 
gan State) reviewed some general 
properties of an automaton and the 
structural properties of Rabin-Scott 
automata, and discussed the structure- 
preserving function of automata, input 
semi-groups associated with strongly 
connected automata, and divisible 
semi-groups. Klaczko (Germany) pre- 
sented an interesting procedure for 
recognition of normalized, connected 
patterns by using a threshold-condi- 
tioned adaptive template. A software 
representation of a digital two-dimen- 
sional pattern is used as a template for 
pattern recognitions. Andrew (Eng- 
land) discussed some prerequisites of 
self-organization and general system 
properties conducive to self-organiza- 
tion. Mesarovic (Case) proposed a 
unified approach to learning and in- 
formation theory in which he intro- 
duced the concept of uncertainty sets. 
In a review paper, Greene (Chicago) 
considered some problems in designing 
highly adaptive systems and the prob- 
lem of identifying the behavioral struc- 
tures. The interesting idea of simula- 
tion of a billion-gate computer by a 
thousand-gate computer was reported 
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by the noted cybernetician W. Ross 
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by DISI Electroplioresis 
(pat. pending) 

Multiple molecular forms of enzymes are readily separated in serum, body 
fluids, animal and plant tissues. Fractions are identified by cytochemical 
stains or by chemical, radioactive, fluorescent or immunological means. 
CLINICAL DIAGNOSIS of myocardial infarction and of pathologies of the 
liver, kidney, pancreas, prostate, nerve, and other tissues is aided by sepa- 
ration in serum of specific isozyme fractions of LDH, MDH, phosphatases, 
esterases, peptidases, and other enzymes. 

TRIAL KIT AVAILABLE Complete equip- 
ment, chemicals, accessories for 100 ex- 
periments - full procedural instructions 
DEDUCT 10% Cash With Order 
Export prices on request Price in U.S.A. 

$69.00 e Delivered* 
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TRIAL KIT AVAILABLE Complete equip- 
ment, chemicals, accessories for 100 ex- 
periments - full procedural instructions 
DEDUCT 10% Cash With Order 
Export prices on request Price in U.S.A. 

$69.00 e Delivered* 

'O 'O 
CANAL INDUSTRIAL CORPORATION 
Dept. E-91 4935 Cordell Avenue, Bethesda 14, Maryland 

CANAL INDUSTRIAL CORPORATION 
Dept. E-91 4935 Cordell Avenue, Bethesda 14, Maryland 
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jugs. One hand operation delivers re- 
agent at about 1000 ml per minute. 
Slight pressure on relief valve stops 
flow instantly. Prie - 3 for $11.25 
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turing leader in plastic laboratory ap- 
paratus, with proven product economy 
and practicability in the world's chemi- 
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Copies ore available at no charge. O 

0 0 8 ADM -20 Sterilizing Filtration and Sterility Testing. o 
Describes techniques for using Millipore filters to sterilize 0 0 
pharmaceutical and biological solutions. Includes new MF 8 

O technique for sterility testing of antibiotics in accordance o 
o with F.D.A. regulations. 30 pages. 8 
0 

o ADM -40 Techniques for Microbiological Analysis. In- 0 
o cludes procedures for using Millipore filters in the micro- O 
0 8 8 biological analysis of aerosols, clinical fluids, beer, soft 8 
O drinks, fuels, hydraulic fluids, cutting oils, surfaces and 0 
o utensils. 30 pages. O 0 

o ADM-50 Techniques for Exfoliative Cytology. Presents 8 
0 cytological procedures, using Millipore filters, for urine, 8 
o spinal fluid, colon and gastric washings, peripheral blood, 
O breast cyst aspirates and pleural, bursal and pericardial o 
0 washings. Includes detailed instructions for sample collec- 0 
o 0 o tion, fixation, filtration, staining and mounting. 24 pages. O 
O O 
O OTHER TECHNICAL LITERATURE AVAILABLE O O O 
O TB-961 Millipore General Brochure. Describes all 0 

_ 0 O Millipore filters, apparatus and accessories together with o 
0 an outline of principal applications. Complete specifica- 0 8 tions and prices are included. 40 pages. 
8 BIBLIOGRAPHY A reference listing of 8 
O published information concerning applications of Millipore O 8 Filters. 24 pages. 8 
O O 

0 7I/^r//r?n?l FILTER O 8 MilUlipOre CORPORATION 8 
O 8 
O O 
0 145 ASHBY ROAD, BEDFORD, MASS. 0 
0 O 8 Millipore filters are cellulose plastic porous membranes o O made in twelve different pore-size grades from 8 microns O 8 down to 10 millimicrons. All particles larger than pore 8 
O size are retained on the filter surface. 0 
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Ashby and a lecture on dynamic pro- 
gramming, learning, and adaptive proc- 
esses by Richard Bellman (Rand Cor- 
poration). Bellman pointed out some 
of the major problems in the study of 
learning and adaptation processes and 
some of the ways in which dynamic 
programming furnishes a natural bridge 
between classical and modern theories. 

The symposium was cosponsored by 
the Technological Institute of North- 
western University and the Informa- 
tion Systems Branch of the Office of 
Naval Research. The co-chairmen 
were Julius T. Tou (Northwestern) 
and Richard H. Wilcox (ONR). In 
order to reach a much wider audience 
and to provide a source of permanent 
reference, the proceedings, edited by 
Tou, will be published in September 
by the Spartan Book Company. 

JULIUS T. Tou 

Computer Sciences Laboratory, 
Technological Institute, Northwestern 
University, Evanston, Illinois 

Forthcoming Events 

September 

22-25. Petroleum Mechanical Engineer- 
ing Conf., Tulsa, Okla. (A. B. Conlin, 
Jr., 345 E. 47 St., New York 17) 

22-25. National Power Conf., Cincin- 
nati, Ohio. (A. C. Hartranft, 1000 Chest- 
nut St., Philadelphia, Pa.) 

22-28. Pan American Child Congr., 
12th, Buenos Aires, Argentina. (Inter- 
American Children's Inst., 8 de Octubre 
No. 2882, Montevideo, Uruguay) 

23-24. Soc. of Plastics Engineers, 
Worcester, Mass. (C. Campbell, 65 Pros- 
pect St., Stamford, Conn.) 

23-25. Tobacco Chemists, 17th research 
conf., Montreal, Canada. (N. A. MacRae, 
Canada Dept. of Agriculture, Central 
Experimental Farm, Ottawa, Ont.) 

23-27. Aeronautic and Space Engineer- 
ing and Manufacturing, meeting and dis- 
play, Los Angeles, Calif. (Soc. of Auto- 
motive Engineers, 485 Lexington Ave., 
New York 17) 

23-27. Telemetering, 1st intern. conf., 
London, England. (F. G. McGavock, Box 
5067, Pasadena, Calif.) 

24. Chemical Safety, 7th workshop, 
New Orleans, La. (Manufacturing Chem- 
ists' Assoc., Inc., 1825 Connecticut Ave., 
NW, Washington, D.C.) 

26-1. Astronautics, 14th intern. congr., 
Paris, France. (International Astronauti- 
cal Federation, 12 rue de Gramont, 
Paris 2) 

26-27. Air Pollution Control Assoc., 
3rd technical meeting, West Coast section, 
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moisture 
determination 

balance 

A combination drying unit and Precision Balance, this instrument can be 
used for solids or liquids, and shows the percentage of moisture directly to 
plus or minus 0.1%. 

Variable control of 650 watt unbreakable heating element and adjust- 
able heater to sample distance make possible a wide range of drying 
temperatures. 

The timer, with one minute settings up to 60 minutes, shuts off automatically 
upon completion of the drying cycle. Dept. IF 
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IN A LOW COST, 
COMPACT CLASS 

by Themselves 
THE NEW 

"SERO-BLOCK" BATHS 
For Precisely Controlled, Fully Adjustable Dry Heat 

for Test, Serum and Blood Collecting Tubes 

Simple...or Complex 
Protect your valuable precision instruments 

with Honeywell MODU-MOUNT* CABINETS 
Versatile all-steel units provide the ultimate in space efficiency 
and mounting convenience-plus economy. They assemble 
quickly without special tools. Hundreds of combinations let 
you customize enclosures to fit your needs. Modular con- 
struction lets you add components and accessories -- 
easily. For free catalog, write: Honeywell, Apparatus 
Controls Division, Dept. S-9-61, Minneapolis 8, Minn. L'"u 

*TRADEMARK 

Honeywell 
HONEYWELL INTERNATIONAL: Sales and service offices in principal cities of the world, 

3 s/ZES 

Model 25 

Model 16 

* Extremely small size 
* Fully adjustable to any desired 

temperatures 
* Precise temperature control 

within +0.4?C 
* Fast heat up 
* Holds 20-21 tubes 
* Attractive appearance 
* Low cost 
Obtain full details and specifi- 
cation-performance data. Ask 
your favorite laboratory supply 
dealer for Bulletin No. 634. 

PRECISION 
_lL . SCIENTIFIC CO. 

3735 West Cortland Street 
Chicago 47, Illinois 

LOCAL OFFICES IN: CHICAGO * NEW YORK * 

PHILADELPHIA * LOS ANGELES 

Yes, and in a class by themselves 
for feature after feature. Each 
model is tailored to your spe- 
cific needs: * Model 13 for such 
job tests as Agglutination, RH 
anti-body, Prothrombin, Coombs, 
Streptolycin, Titers and Cold Ag- 
glutination. [ Model 16 for Cross- 
Matching of Blood, VDRL, Hetero- 
phile Inactivations. * Model 25 for 
Alkaline and Acid Phosphotase, 
Transaminase, Lactic Dehydroge- 
nase and Serum Lipase. * Each 
model will precisely yet quickly 
provide the exact temperature you 
need with the turn of a knob- 
and keep it there! 

Do More... with "SERO-SHAKE" 
Apply SERO-SHAKE to SERO-BLOCK and 
you increase your job capacity even further. 

The new "SERO-SHAKE" provides a 
gentle, even agitation with maximum surface 
exposure. Ideal for total protein determina- 
tion and tissue culture studies ... for general 
shaking and mixing of solutions and cul- 
tures. Any model "SERO-BLOCK" Bath 
can be placed on the SERO-SHAKE; shak- 

ing, without heating, too, 
when desired. Oscillates 
through angle of approxi- 
mately 25?, 60 times per 
minute on 60 cycle A. C. 
Liquid will not spill out 
of unstoppered test tubes 

i.-li -.during shaking. 
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A I N SWO RTH 
THE complete line of quality balances 

A I N SWO RTH 
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FULL LINE of substitution- 
weighing balances 

SPEED * ACCURACY * CONVENIENCE 

FULL LINE of substitution- 
weighing balances 

SPEED * ACCURACY * CONVENIENCE 

Type 10 Type 12 
Analytical Semi-Micro 

(Compact Size) (Compact Size) 

Type 10 Type 12 
Analytical Semi-Micro 

(Compact Size) (Compact Size) 

Capacity 
Total load 

Sensitivity 
Readability by 

estimation 

Capacity 
Total load 

Sensitivity 
Readability by 

estimation 

160 gr. 
220 gr. 
0.1 mg. 

0.05 mg. 

160 gr. 
220 gr. 
0.1 mg. 

0.05 mg. 
Reproducibility + 0.03 mg. Reproducibility + 0.03 mg. 

80 gr. 
120 gr. 

0.01 mg. 

0.005 mg. 
+ 0.01 mg. 

80 gr. 
120 gr. 

0.01 mg. 

0.005 mg. 
+ 0.01 mg. 

Model SC 
Analytical 
(Std. Size) 

Model SC 
Analytical 
(Std. Size) 

200 gr. 

0.1 mg. 

0.05 mg. 
+ 0.03 mg. 

200 gr. 

0.1 mg. 

0.05 mg. 
+ 0.03 mg. 

FULL LINE of 2-pan balances 
VERSATILE * ECONOMICAL 

.. wide range of capacities and sensitivities 

Model LCB Model TCY Model FHM 
Analytical Analytical Micro 

FULL LINE of 2-pan balances 
VERSATILE * ECONOMICAL 

.. wide range of capacities and sensitivities 

Model LCB Model TCY Model FHM 
Analytical Analytical Micro 

Capacity 
Sensitivity 
Capacity 
Sensitivity 

FULL LINE of record- 
ing va cuum -pressure 
balances 
For accurately recording weight, 
or other variables, vs. time in a 
controlled vacuum, pressure, tem- 
perature or gaseous environment. 

FULL LINE of record- 
ing va cuum -pressure 
balances 
For accurately recording weight, 
or other variables, vs. time in a 
controlled vacuum, pressure, tem- 
perature or gaseous environment. 

Analytical Analytical 

Capacity 
Sensitivity 
Readability by 

estimation 

Reproducibility 

Capacity 
Sensitivity 
Readability by 

estimation 

Reproducibility 

200 gr. 
1 mg/div. 

0.1 mg. 
? 0.1 mg. 

200 gr. 
1 mg/div. 

0.1 mg. 
? 0.1 mg. 

200 gr. 
0.1 mg. 

200 gr. 
0.1 mg. 

100 gr. 
0.01 mg. 

100 gr. 
0.01 mg. 

20 gr. 
0.001 mg. 

20 gr. 
0.001 mg. 

' ' 

Semi-Micro Semi-Micro 

100 gr. 
0.1 mg/div. 

0.01 mg. 
+ 0.03 mg. 

100 gr. 
0.1 mg/div. 

0.01 mg. 
+ 0.03 mg. 

Micro Micro 

10 gr. 
0.01 mg/div. 

0.001 mg 
? 0.003 mg. 

10 gr. 
0.01 mg/div. 

0.001 mg 
? 0.003 mg. 

29-2. American Inst. of Chemical En- 
gineers, San Juan, Puerto Rico. (F. J. Van 
Antwerpen, AICE, 345 E. 47 St., New 
York 17) 

29-3. Electrochemical Soc., New York, 
N.Y. (Electrothermics and Metallurgy 
Div., 30 E. 42 St., New York 17) 

30-1. Canadian Electronics Conf., To- 
ronto, Ont. (J. L. Yen, CEC, 1819 Yonge 
St., Toronto) 

30-2. Neurologic and Electroencephal- 
ographic Correlative Studies in Infancy, 
intern. conf., Houston, Tex. (P. Kellaway, 
Dept. of Physiology, Baylor Univ. Col- 
lege of Medicine, Houston) 

30-4. Clay Minerals, 12th conf., At- 
lanta, Ga. (W. E. Moody, School of 
Ceramic Engineering, Georgia Inst. of 
Technology, Atlanta 13) 

30-4. Time of Flight, Mass Spectrom- 
eter symp., Cincinnati, Ohio. (D. C. 
Damoth, Bendix Corp., 3625 Hauck Rd., 
Cincinnati 41) 

30-6. International Federation of Docu- 
mentation, 29th conf., Stockholm, Sweden. 
(7 Hofweg, The Hague, Netherlands) 

October 

1-3. Physics and Nondestructive Test- 
ing, symp., San Antonio, Tex. (W. J. Mc- 
Gonnagle, Southwest Research Inst., 8500 
Culebra Rd., San Antonio 6) 

1-3. Space Electronics, 8th annual 
symp., Miami Beach, Fla. (H. E. Weber, 
Martin Co., Orlando, Fla.) 

1-4. Animal Care Panel, Los Angeles, 
Calif. (A.C.P., Box 1028, Joliet, Ill.) 

1-4. Aerospace Nuclear Safety, 1st natl. 
topical meeting, Albuquerque, N.M. (A. J. 
Smith, Topical Meeting, Box 818, Kirk- 
land Air Force Base, N.M.) 

1-4. Electronics Research and Devel- 
opment for Civil Aviation, London, Eng- 
land. (Secretary, Inst. of Electrical Engi- 
neers, Savoy PI., London W.C.2) 

1-4. American Council of Independent 
Laboratories, Lincoln, Neb. (ACIL, 4302 
East-West Highway, Washington, D.C.) 

1-5. Aviation and Cosmonautical Medi- 
cine, 6th intern. congr., Rome, Italy. (Sec- 
retariat of the Congress, Centro di Studi 
e Ricerche di Medicina Aeronautica, Via 
P. Gobetti 2 a, Rome) 

1-6. Microbiology of Crude Oil, in- 
tern. symp., Greifswald, Germany. (W. 
Schwartz, Institut fur Mikrobiologie, 
Ludwig-Jahn-Str. 15, Greifswald) 

3-4. Physics of Optical Glass, conf., 
Lathom, England. (Inst. of Physics and 
the Physical Soc., 47 Belgrave Sq., Lon- 
don S.W.1, England) 

4-5. Documentation, intern, federation, 
Stockholm, Sweden. [Tekniska Littera- 
tursallskapet (TLS) Ranhaamrsviigen 12, 
Stokholm-Bromma 11 ] 

4-5. Muscular Dystrophy, symp., Hous- 
ton, Tex. (M. M. Guest, Dept. of Physi- 
ology, Univ. of Texas Medical Center, 
Galveston) 

4-6. American Acad. of Psychothera- 

29-2. American Inst. of Chemical En- 
gineers, San Juan, Puerto Rico. (F. J. Van 
Antwerpen, AICE, 345 E. 47 St., New 
York 17) 

29-3. Electrochemical Soc., New York, 
N.Y. (Electrothermics and Metallurgy 
Div., 30 E. 42 St., New York 17) 

30-1. Canadian Electronics Conf., To- 
ronto, Ont. (J. L. Yen, CEC, 1819 Yonge 
St., Toronto) 

30-2. Neurologic and Electroencephal- 
ographic Correlative Studies in Infancy, 
intern. conf., Houston, Tex. (P. Kellaway, 
Dept. of Physiology, Baylor Univ. Col- 
lege of Medicine, Houston) 

30-4. Clay Minerals, 12th conf., At- 
lanta, Ga. (W. E. Moody, School of 
Ceramic Engineering, Georgia Inst. of 
Technology, Atlanta 13) 

30-4. Time of Flight, Mass Spectrom- 
eter symp., Cincinnati, Ohio. (D. C. 
Damoth, Bendix Corp., 3625 Hauck Rd., 
Cincinnati 41) 

30-6. International Federation of Docu- 
mentation, 29th conf., Stockholm, Sweden. 
(7 Hofweg, The Hague, Netherlands) 

October 

1-3. Physics and Nondestructive Test- 
ing, symp., San Antonio, Tex. (W. J. Mc- 
Gonnagle, Southwest Research Inst., 8500 
Culebra Rd., San Antonio 6) 

1-3. Space Electronics, 8th annual 
symp., Miami Beach, Fla. (H. E. Weber, 
Martin Co., Orlando, Fla.) 

1-4. Animal Care Panel, Los Angeles, 
Calif. (A.C.P., Box 1028, Joliet, Ill.) 

1-4. Aerospace Nuclear Safety, 1st natl. 
topical meeting, Albuquerque, N.M. (A. J. 
Smith, Topical Meeting, Box 818, Kirk- 
land Air Force Base, N.M.) 

1-4. Electronics Research and Devel- 
opment for Civil Aviation, London, Eng- 
land. (Secretary, Inst. of Electrical Engi- 
neers, Savoy PI., London W.C.2) 

1-4. American Council of Independent 
Laboratories, Lincoln, Neb. (ACIL, 4302 
East-West Highway, Washington, D.C.) 

1-5. Aviation and Cosmonautical Medi- 
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P. Gobetti 2 a, Rome) 

1-6. Microbiology of Crude Oil, in- 
tern. symp., Greifswald, Germany. (W. 
Schwartz, Institut fur Mikrobiologie, 
Ludwig-Jahn-Str. 15, Greifswald) 

3-4. Physics of Optical Glass, conf., 
Lathom, England. (Inst. of Physics and 
the Physical Soc., 47 Belgrave Sq., Lon- 
don S.W.1, England) 

4-5. Documentation, intern, federation, 
Stockholm, Sweden. [Tekniska Littera- 
tursallskapet (TLS) Ranhaamrsviigen 12, 
Stokholm-Bromma 11 ] 

4-5. Muscular Dystrophy, symp., Hous- 
ton, Tex. (M. M. Guest, Dept. of Physi- 
ology, Univ. of Texas Medical Center, 
Galveston) 

4-6. American Acad. of Psychothera- 
pists, New York, N.Y. (H. Rockberger, 44 
S. Munn Ave., East Orange, N.J.) 

5. Paleontological Research Inst., Ithaca, 
N.Y. (K. Caster, Geology Dept., Univ. of 
Cincinnati, Cincinnati, Ohio) 

7-10. Instruments and Research Equip- 
ment, symp. and exhibit, 13th annual, 
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Bethesda, Md. (J. B. Davis, National Insti- 
tutes of Health, Bethesda 14) 

7-11. American Soc. of Civil Engineers, 
annual, San Francisco, Calif. (ASCE, 345 
E. 47 St., New York 17) 

7-11. Biological Effects of Neutron Ir- 
radiations, intern. symp., Upton, N.Y. 
(C. W. Pelzer, Div. of Special Projects, 
U.S. Atomic Energy Commission, Wash- 
ington 25) 

7-12. Communication, 1lth intern. 
congr., Genoa, Italy. (Civico Instituto 
Colombiano, Palazzo Tursi, Genoa) 

8-10. Analytical Chemistry in Nuclear 
Technology, 7th conf., Gatlinburg, Tenn. 
(C. D. Susano, Oak Ridge Natl. Lab., 
P.O. Box X, Oak Ridge, Tenn.) 

5-6. New England Intercollegiate Geo- 
logical Conf., Providence, R.I. (J. Rogers, 
Dept. of Geology, Yale Univ., Box 2161 
Yale Station, New Haven, Conn.) 

6-9. Process Engineers, annual, Han- 
over, Germany. (German Engineering As- 
soc., Rheingau Allee 25, Frankfurt-am- 
Main) 

6-10. Water Pollution Control Federa- 
tion, Seattle, Wash. (to be reconvened 
13-16 Oct., Honolulu, Hawaii). (R. E. 
Furman, WPCF, 4435 Wisconsin Ave., 
NW, Washington, D.C.) 

6-12. Clinical Pathology, 5th intern. 
congr., Mexico City, Mexico. (E. Cervera 
B., Asociacion Mexicana de Laboratorio 
Clinico, Durango 213, Mexico 7) 

7. Pediatric Radiology, Montreal, P.Q., 
Canada. (R. G. Lester, Box 151, Medical 
College Station, Richmond, Va.) 

8-10. Ciba Foundation Colloquium on 
Endocrinology and Aetiology of Diabetes 
Mellitis and Its Complications, London, 
England. (Ciba Foundation, 41 Portland 
PI., London W.1) 

8-10. Science and Engineering, 10th an- 
nual symp., U.S. Air Force Academy, 
Colo. (Maj. J. Shafer, RROND, U.S. Of- 
fice of Aerospace Research, Washington, 
D.C.) 

8-11. Electromagnetic Relays, intern. 
conf., Sendai, Japan. (C. F. Cameron, 
School of Electrical Engineering, Okla- 
homa State Univ., Stillwater) 

8-11. American Roentgen Ray Soc., 
Montreal, P.Q., Canada. (American Col- 
lege of Radiology, 20 N. Wacker Dr., 
Chicago 6, Ill.) 

8-12. Neurological Surgeons, 13th 
congr., Denver, Colo. (J. R. Russell, 1815 
North Capitol Ave., Indianapolis 2, Ind.) 

9. American Acad. of Arts and Sciences, 
Brookline, Mass. (R. W. Burhoe, Ameri- 
can Acad. of Arts and Sciences, 280 New- 
ton St., Brookline Station, Boston, Mass.) 

9-11. Aerospace Electronics, exposition 
and conf., Los Angeles, Calif. (E. Niles, 
Aerospace Electrical Soc., 3540 Wilshire 
Blvd., Los Angeles 5) 

9-13. Cytophotometry and Interference 
Microscopy, symp., Giessen, Germany. 
(W. Sandritter, Pathologisches Institut, 
Justus Liebig Universitat, Giessen) 

10-11. Bioassay and Analytical Chem- 
istry, 9th conf., San Diego, Calif. (G. 
Bucolo, General Atomic Div., General 
Dynamics Corp., P.O. Box 608, San Di- 
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r Exclusive Slide Box... Another Econo-Lab First! 
Slide selection at your fingertips at a price well within your reach! New, 
one-piece design in polypropylene outdates any other slide box ever made. 
* Slides rest on raised ridges-each tips up easily 

for split-second removal. 
* Slide dividers are staggered in short and tall sequence 

to give fast, easy alignment. 
* Unbreakable-stands up to all kinds of rough treatment. 
* Spring-back hinge guaranteed for 1,000,000 openings, 
* Tight, dust-proof lip and positive latching lid. 
* Numbering system and index printed on 

pressure-sensitive tape. 
* Comes in 25 and 100 capacities and light- 

defying, solid color. 
? For standard slides, 

75mm x 25mm. 
Available from your 
Local Laboratory Supply Dealer 
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Disposable Beakers... 

* Excellent for experiments involving 
viscous or radio-active materials. 

* Special "dripless" lip. 
* Exclusive ribs prevent 

binding-they stack 
but don't stick. 

* Safe madeof 
unbreakable, 
translucent 
polypropylene. 

* Sizes: 15ml, 30ml, 50ml, 100ml. 
Available from your 
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NEW! Polyethylene Vial Holder... 

* Accommodates vials, bottles, etc. 
* Four compartments-each 

171/2mm square, 49mm deep. 
* Overall size- 

3" x 3/" 2" high. 
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your Local 
Laboratory Supply Dealer 
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NEW FREEZE-DRY 

GLASSWARE 

BY THERMOVAC 
INDUSTRIES CORP. 

At Last! Freeze Dry Glassware with sec- 
tions that snap together by applying slight 
pressure and stay together even when held 
at the top with one hand. 

" No more vacuum grease! 
" No more hard to clean flasks! 
*Exclusive wide mouth flasks allows 

easy removal of contents. 

ETop sections are interchangeable for 
use with 1/2" and 3/4 O.D. port and are also 
provided with vacuum break holes. 

Write for complete catalog and price 
list. Better yet, send for sample on memo 
and convince yourself. 

Dept. S-9 

THERMOVAC INDUSTRIES CORP. 
41 Decker Street, Copiague L.I., N.Y. 
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10-11. Kidney, 15th annual conf., New 
York, N.Y. (Natl. Kidney Disease Foun- 
dation, 342 Madison Ave., New York 17) 

10-11. Lipid Transport, intern. symp., 
Nashville, Tenn. (H. C. Meng, Vander- 
bilt Univ. School of Medicine, Nashville) 

10-13. American Soc. of Clinical Hyp- 
nosis, 6th, San Francisco, Calif. (W. T. 
Heron, American Soc. of Clinical Hyp- 
nosis, 800 Washington Ave., SE, Min- 
neapolis 14, Minn.) 

13. American College of Dentists, At- 
lantic City, N.J. (O. W. Brandhorst, 4236 
Lindell Blvd., St. Louis, Mo.) 

13-17. Neurosurgery, 10th Latin Amer- 
ican conf., Buenos Aires, Argentina. (R. 
Morea, Callao 1685, Buenos Aires) 

13-18. Society of Motion Picture and 
Television Engineers, 94th technical conf., 
Boston, Mass. (H. J. Hall, Itek Corp., 
Lexington, Mass.) 

13-18. Plastic Surgery, 3rd intern. 
congr., Washington, D.C. (Capt. Joseph 
Connelly, Bethesda Naval Hospital, Be- 
thesda 14, Md.) 

14-16. Geological Sciences, intern. un- 
ion, Rome, Italy. (T. Sorgenfrei, Tra- 
negaardsvej 20, Hellerup, Denmark) 

14-16. Systems and Procedures Assoc. 
of America, intern., Milwaukee, Wis. 
(R. L. Irwin, 7890 Brookside Dr., Cleve- 
land 38, Ohio) 

14-18. Audio Engineering Soc., 15th, 
New York, N.Y. (J. Harvey, Harvey As- 
sociates, 580 Fifth Ave., New York 36) 

14-17. Association of Official Agri- 
cultural Chemists, Washington, D.C. (L. 
G. Ensminger, AOAC, Box 540, Benja- 
min Franklin Station, Washington 44) 

14-18. American Rocket Soc., 18th an- 
nual, New York, N.Y. (ARS, 500 Fifth 
Ave., New York 36) 

14-19. Anatomical Pathology, 4th Latin 
American congr., San Salvador, El Salva- 
dor. (F. K. Mostofi, Armed Forces Inst. 
of Pathology, Washington 25) 

15. Oak Ridge Inst. of Nuclear Studies, 
Oa'k Ridge, Tenn. (W. G. Pollard, ORINS, 
Oak Ridge) 

15-16. Reactor Operations, symp., 
American Nuclear Soc., Ottawa, Ont., 
Canada. (ANS, 244 E. Ogden Ave., Hins- 
dale, I111.) 

15-17. Progress in Metallography, semi- 
nar, Leoben, Austria. (Eisenhiitte Oster- 
reich, Eisenhitteninstitut, Montanistische 
Hochschule, Leoben) 

15-18. American Dietetic Assoc., 46th 
annual, Philadelphia, Pa. (ADA, 620 N. 
Michigan Ave., Chicago 11, Ill.) 

16-18. Ballistic Missile and Space Tech- 
nology, San Diego, Calif. (C. T. Morrow, 
Aerospace Corp., P.O. Box 95085, Los 
Angeles, Calif.) 

16-18. Calorimetry, 19th conf., Bartles- 
ville, Okla. (G. T. Armstrong, Natl. Bu- 
reau of Standards, Washington, D.C.) 

16-18. Gaseous Electronics, 16th an- 
nual conf., Pittsburgh, Pa. (G. J. Schulz, 
Westinghouse Research and Development 
Center, Pittsburgh 35) 

16-18. American Vacuum Soc., 10th 
natl. symp., Boston, Mass. (AVS, Box 
1282, Boston 4) 
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negaardsvej 20, Hellerup, Denmark) 

14-16. Systems and Procedures Assoc. 
of America, intern., Milwaukee, Wis. 
(R. L. Irwin, 7890 Brookside Dr., Cleve- 
land 38, Ohio) 

14-18. Audio Engineering Soc., 15th, 
New York, N.Y. (J. Harvey, Harvey As- 
sociates, 580 Fifth Ave., New York 36) 

14-17. Association of Official Agri- 
cultural Chemists, Washington, D.C. (L. 
G. Ensminger, AOAC, Box 540, Benja- 
min Franklin Station, Washington 44) 

14-18. American Rocket Soc., 18th an- 
nual, New York, N.Y. (ARS, 500 Fifth 
Ave., New York 36) 

14-19. Anatomical Pathology, 4th Latin 
American congr., San Salvador, El Salva- 
dor. (F. K. Mostofi, Armed Forces Inst. 
of Pathology, Washington 25) 

15. Oak Ridge Inst. of Nuclear Studies, 
Oa'k Ridge, Tenn. (W. G. Pollard, ORINS, 
Oak Ridge) 

15-16. Reactor Operations, symp., 
American Nuclear Soc., Ottawa, Ont., 
Canada. (ANS, 244 E. Ogden Ave., Hins- 
dale, I111.) 

15-17. Progress in Metallography, semi- 
nar, Leoben, Austria. (Eisenhiitte Oster- 
reich, Eisenhitteninstitut, Montanistische 
Hochschule, Leoben) 

15-18. American Dietetic Assoc., 46th 
annual, Philadelphia, Pa. (ADA, 620 N. 
Michigan Ave., Chicago 11, Ill.) 

16-18. Ballistic Missile and Space Tech- 
nology, San Diego, Calif. (C. T. Morrow, 
Aerospace Corp., P.O. Box 95085, Los 
Angeles, Calif.) 

16-18. Calorimetry, 19th conf., Bartles- 
ville, Okla. (G. T. Armstrong, Natl. Bu- 
reau of Standards, Washington, D.C.) 

16-18. Gaseous Electronics, 16th an- 
nual conf., Pittsburgh, Pa. (G. J. Schulz, 
Westinghouse Research and Development 
Center, Pittsburgh 35) 

16-18. American Vacuum Soc., 10th 
natl. symp., Boston, Mass. (AVS, Box 
1282, Boston 4) 

17-18. Industrial Hydraulics, natl. conf., 
Chicago, Ill. (E. Hansen, Illinois Inst. of 
Technology, Chicago 16) 

17-18. American Soc. of Tool and 
Manufacturing Engineers, Pittsburgh, Pa. 

17-18. Industrial Hydraulics, natl. conf., 
Chicago, Ill. (E. Hansen, Illinois Inst. of 
Technology, Chicago 16) 

17-18. American Soc. of Tool and 
Manufacturing Engineers, Pittsburgh, Pa. 

(H. E. Conrad, 10700 Puritan Ave., Do- 
troit, Mich.) 

17-19. Society of Photographic Scien- 
tists and Engineers, Washington, D.C. (E. 
Ostroff, SPSE, Box 1609, Main Post Of- 
fice, Washington, D.C.) 

17-20. British Medical Assoc., annual 
clinical meeting, Stoke on Trent, Eng- 
land. (D. Gullick, BMA, Tavistock Sq., 
London W.C.2, England) 

17-22. Anglo-American Aeronautical 
Conf., Cambridge, Mass., and Montreal, 
Canada. (American Inst. of Aeronautics 
and Astronautics, 500 Fifth Ave., New 
York, N.Y.) 

18-19. American Soc. of Opthalmologic 
and Otolaryngologic Allergy, New York, 
N.Y. (J. Hampsey, Grant Bldg., Pitts- 
burgh 19, Pa.) 

18-19. American Physical Soc., Chi- 
cago, Ill. (K. K. Darrow, American Physi- 
cal Soc., Columbia Univ., New York 27) 

19. Research in Blindness and Severe 
Visual Impairment, symp., New York, 
N.Y. (Natl. Committee for Research in 
Ophthalmology and Blindness, 406-C S. 
Blvd., Evanston, Ill.) 

19-23. Chemical Engineering conf., 
Montreal, P.Q., Canada. (N. E. Cooke, 
P.O. Box 10, Montreal) 

20-23. Society of American Foresters, 
Boston, Mass. (H. Clepper, 704 17th St.. 
NW, Washington, D.C. 20006) 

20-25. Exploration Geophysicists, 33rd 
intern., New Orleans, La. (J. S. Johnson, 
California Company Bldg., New Orleans 
12) 

20-25. Pan American Congress of 
Neurology, Lima, Peru. (J. O. Trelles, 
Organizing Committee, Apartado 5117, 
Lima) 

21-23. Direct Aeronomic Measurements 
in the Lower Ionosphere, Urbana, Ill. 
(S. A. Bowhill, Dept. of Electrical Engi- 
neering, Univ. of Illinois, Urbana) 

21-23. Aerospace and Navigational 
Electronics, 10th East Coast conf., Balti- 
more, Md. (R. J. Allen, Research and 
Advanced Technology Dept., Martin Co., 
Baltimore 3) 

21-23. Pathology of Laboratory Ani- 
mals, New York, N.Y. (Office of Medical 
Education, New York Acad. of Medicine, 
2 E. 103 St., New York 29) 

21-25. Beryllium Oxide, intern. conf., 
Lucas Heights, New South Wales, Aus- 
tralia. (Secretary, AAEC, Research Es- 
tablishment, Private Mail Bag, Sutherland, 
N.S.W., Australia) 

21-25. American Soc. for Metals, met- 
als and materials show, Cleveland, Ohio. 
(ASM, Metals Park, Ohio) 

21-25. Protein Rich Foods in Develop- 
ing Areas, intern. conf., Food and Agri- 
culture Organization, United Nations, 
Rome, Italy. (FAO, Rome) 

21-25. Society for Nondestructive Test- 
ing, 23rd natl., Cleveland, Ohio. (P. D. 
Johnson, 914 Chicago Ave., Evanston, 
111.) 

22-25. Society for Clinical and Experi- 
mental Hypnosis, New York, N.Y. (SCEH, 
200 W. 57 St., New York, N.Y. 10019) 

(H. E. Conrad, 10700 Puritan Ave., Do- 
troit, Mich.) 

17-19. Society of Photographic Scien- 
tists and Engineers, Washington, D.C. (E. 
Ostroff, SPSE, Box 1609, Main Post Of- 
fice, Washington, D.C.) 

17-20. British Medical Assoc., annual 
clinical meeting, Stoke on Trent, Eng- 
land. (D. Gullick, BMA, Tavistock Sq., 
London W.C.2, England) 

17-22. Anglo-American Aeronautical 
Conf., Cambridge, Mass., and Montreal, 
Canada. (American Inst. of Aeronautics 
and Astronautics, 500 Fifth Ave., New 
York, N.Y.) 

18-19. American Soc. of Opthalmologic 
and Otolaryngologic Allergy, New York, 
N.Y. (J. Hampsey, Grant Bldg., Pitts- 
burgh 19, Pa.) 

18-19. American Physical Soc., Chi- 
cago, Ill. (K. K. Darrow, American Physi- 
cal Soc., Columbia Univ., New York 27) 

19. Research in Blindness and Severe 
Visual Impairment, symp., New York, 
N.Y. (Natl. Committee for Research in 
Ophthalmology and Blindness, 406-C S. 
Blvd., Evanston, Ill.) 

19-23. Chemical Engineering conf., 
Montreal, P.Q., Canada. (N. E. Cooke, 
P.O. Box 10, Montreal) 

20-23. Society of American Foresters, 
Boston, Mass. (H. Clepper, 704 17th St.. 
NW, Washington, D.C. 20006) 

20-25. Exploration Geophysicists, 33rd 
intern., New Orleans, La. (J. S. Johnson, 
California Company Bldg., New Orleans 
12) 

20-25. Pan American Congress of 
Neurology, Lima, Peru. (J. O. Trelles, 
Organizing Committee, Apartado 5117, 
Lima) 

21-23. Direct Aeronomic Measurements 
in the Lower Ionosphere, Urbana, Ill. 
(S. A. Bowhill, Dept. of Electrical Engi- 
neering, Univ. of Illinois, Urbana) 

21-23. Aerospace and Navigational 
Electronics, 10th East Coast conf., Balti- 
more, Md. (R. J. Allen, Research and 
Advanced Technology Dept., Martin Co., 
Baltimore 3) 

21-23. Pathology of Laboratory Ani- 
mals, New York, N.Y. (Office of Medical 
Education, New York Acad. of Medicine, 
2 E. 103 St., New York 29) 

21-25. Beryllium Oxide, intern. conf., 
Lucas Heights, New South Wales, Aus- 
tralia. (Secretary, AAEC, Research Es- 
tablishment, Private Mail Bag, Sutherland, 
N.S.W., Australia) 

21-25. American Soc. for Metals, met- 
als and materials show, Cleveland, Ohio. 
(ASM, Metals Park, Ohio) 

21-25. Protein Rich Foods in Develop- 
ing Areas, intern. conf., Food and Agri- 
culture Organization, United Nations, 
Rome, Italy. (FAO, Rome) 

21-25. Society for Nondestructive Test- 
ing, 23rd natl., Cleveland, Ohio. (P. D. 
Johnson, 914 Chicago Ave., Evanston, 
111.) 

22-25. Society for Clinical and Experi- 
mental Hypnosis, New York, N.Y. (SCEH, 
200 W. 57 St., New York, N.Y. 10019) 

22-28. Medical Radiation, seminar, 
Geneva, Switzerland. (WHO, Palais des 
Nations, Geneva) 

23-24. Industrial Hygiene Foundation, 
28th annual, Pittsburgh, Pa. (R. T. P. de- 
Treville, 4400 Fifth Ave., Pittsburgh 13) 
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For accurately and continuously metering small 

quantities of liquid which do not react with glass. 
The three main units are: a motor-driven, hydraulic, 
adjustable metering pump; a hydraulic operated driv- 

ing plunger, and delivery syringe. Liquid delivery rate 
is easily adjusted. A reference dial indicating gauge 
shows the setting of the pre-determined rate of de- 

livery. Its readings may be translated, by the graph 
furnished, into volume delivered per minute. The rate 
can be accurately read to a hundredth of a cc. per 
minute. In addition, the rate of flow may be adjusted 
continuously from .01 cc. to 2.5 cc. per minute without 

stopping pump. Complete with 50 cc. standard glass 
syringe for operation on 115 V. 60 C., A.C. only. 

CAT. NO. ... ....... ....................71-049 

Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streefs - Richmond, Virginia 
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on your hydrogen costs! 
New Hayes H2 Generator combines high pressure ammonia dis. 
sociator|and palladium alloy diffusion cell in the most compact 
unit (76" high, 56" wide, 36" deep) available. Produces ultra. 
pjure hydrogen at lowest cost ever... can amortize own cost 
in oneyear or less. High pressure dissociator eliminates need 
for second stage to compress and preheat dissociated ammonia. 
Hayes H2 Generator standard sizes 
200, 400, 600, 800, 1000 SCFH. Re- 
quest Data Sheet H2 G-1. C. I. Hayes, 
Inc., 859 Wellington Ave., Cranston 
10, Rhode Island (Tel. 401-461-3400). 
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Readout from UM7 balance, to .1 microgram precision 

0.0012346 g 

If you want to weigh down to 0.1 microgram precision, or up to an 
8 kilogram sample, there is a Mettler balance to suit your needs. There 
are more than 50 Mettler balance models. Whatever your weighing 
problem -your Mettler man can help you. Call him for any weighing 
information. He will be pleased to arrange a demonstration or trial. 
Or write directly to: 

20 Nassau Street, Princeton, New Jersey 
1080 SCIENCE, VOL. 141 
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New Products 

Fiber optics light wires promise out- 

standing possibilities in the illumination 
of small or inaccessible areas. Ap- 
plications for the light wires are virtu- 

ally unlimited, since specialized lighting 
is often a problem in quality assurance, 
tooling and production, electronics, and 
detection systems, as well as in military 
and space programs. Light wires are 

actually thin glass fibers of excep- 
tionally high optical quality. A single 
fiber (approximately 15 /t in diameter) 
resembles a strand of a spider web, yet 
functions as a tiny "light pipe." Large 
numbers of these fibers are gathered 
together in "bundles," and the ends 
bonded together, ground, and polished. 
In order to prevent light leakage be- 
tween fibers, each is insulated by a 

coating of lower refractive index glass. 
Light entering the inner "core," or fiber 
itself, travels the length of the glass 
"wire" by total internal reflection. 
Transmission loss is within practical 
limits, even in a fiber bundle 6 ft long. 
For maximum flexibility, only the ends 
of the fiber bundle are fastened to- 

gether. The glass fibers are designed to 
withstand dirt, oil, tar, or nearly any 
other material without adverse effect 
on light transmission. Outstanding 
durability of the light wires is largely 
due to the thinness of each fiber. A 
"bundle" of thousands of fibers can be 
flexed, twisted, and threaded through 
the most devious paths, without break- 

ing. For further protection, the bundle 
is encased in a flexible tubing, within 

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

Robert L. Bowman (R.L.B.), with the assistance 
of Denis J. Prager (D.J.P.), Laboratory of 
Technical Development, National Heart Institute, 
Bethesda 14, Md. (medical electronics and bio- 
medical laboratory equipment). 

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

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on pages 963 and 1097. Circle 
the department number of the items in which 
you are interested on this card. 
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which the fibers have room to fluff out 
or slide on one another when the tubing 
is bent. Additional versatility is pro- 
vided by the wide temperature range 
(-65? to +250?F) within which the 

light wires are used effectively. At 
present, light wires come in four dia- 
meters, from 1IG to 1/4 inch, and in a 
series of lengths, ranging from 6 inches 
to 6 ft.-R.L.B. (Bausch & Lomb Inc., 
Rochester 2, N.Y.) 

Circle 1 on Readers' Service card 

Positive displacement infusion pumps 
with infinitely variable flow rates from 
1.5 to 900 ml/hr operate on the 
kinetic clamp principle. A loop of 
tubing is held between two disks. The 
front disk is mounted on an eccentric 
bearing and presses the tubing flat at 
one point, forcing liquid around the 
loop. The volume is controlled by the 
size of the tubing and the speed of 
rotation. The speed is controlled by 
means of a solid-state converter, 
operating on regular 115-volt a-c line. 
-R.L.B. (Sigmamotor Inc., 68 Main 
St., Middleport, N.Y.) 

Circle 2 on Readers' Service card 

Variable impedance pressure trans- 
ducer (model K-100) is available in any 
pressure range from 0 to 0.02, to 0 to 
15 lb/in.2 The basic design is differ- 
ential, but absolute measurements may 
be made by evacuating one side of the 
transducer; overpressures of at least 15 
lb/in.2 can be applied without affecting 
calibration. The transducer uses a stiff, 
flat, metal diaphragm moving in an air 
gap between two stationary air-core 
coils. The nonmagnetic metal dia- 
phragm is clamped in a stainless-steel 
case that also serves to admit pressure 
to either side. The transducer is used 
with the manufacturer's model K-2000 
oscillator-demodulator that supplies a 
1 Mcy/sec excitation signal and also 
provides a d-c output proportional to 
the pressure being measured. The 
transducer impedance is nominally 50 
ohms and the d-c output impedance of 

the entire system is 150 ohms or less. 

Hysteresis and repeatability errors are 
said to be less than 0.1 percent referred 
to full-range output. Nonlinearity of 
the system is less than +0.5 percent 
and shift with temperature is 0.01 per- 
cent per degree Fahrenheit or less. Fre- 
quency response is 100 to 3,000 cy/sec, 
depending on pressure range and re- 
lated specifications. Operating tempera- 
ture range is -80? to +250?F. Size 
of the transducer body, exclusive of 
pressure and electrical connections, is 
3/8 inch thick and 1 inch in diameter. 
-J.s. (Kaman Aircraft Corp., Garden 
of the Gods Rd., Colorado Springs, 
Colo.) 

Circle 3 on Readers' Service card 

Sweeping oscillator and frequency 
marker provides continuous high-level 
sweeps from 100 cy to 470 Mcy/sec 
by interchange of a number of plug-in 
heads. Sweep repetition rate is con- 

tinuously adjustable from 0.2 to 25 
cy/sec and can be locked to line fre- 
quency at 60 cy/sec. Switched attenua- 
tion is provided in 1-db steps to 65 db. 

Sweep outputs are regular sawtooth 
synchronized with the sweeping oscilla- 
tor output. Five plug-in heads are 
available. The P130 head is a beat- 
frequency oscillator providing stable 
wave shapes from 100 cy to 2 Mcy/sec. 
The P860 head offers wide frequency 
range coverage, 2 to 220 Mcy/sec, and 
wide sweep widths. The P867 head 
covers the frequency range from 200 
to 470 Mcy/sec in one continuously 
tuned band. The PM7631 is a marker 
head with customer-specified fre- 
quencies to identify frequency within 
the range 5 kcy to 3.0 Mcy/sec. The 
PM-932 is a marker head offering 30 
crystal markers between 2 and 220 
Mcy/sec switched in six groups.-J.s. 
(Kay Electric Co., 14 Maple Ave., Pine 
Brook, N.J.) 

Circle 4 on Readers' Service card 

Nucleic acid analyzer (model 3000) 
automatically controls a liquid chroma- 
tography system for analysis of nucleic 
acids, nucleotides, nucleotide deriva- 
tives, peptides, and proteins, and is 
adaptable to the analysis of amino 
acids as well as many other materials. 
The analyzer is completely self-con- 
tained in a modern double-bay cabinet 
and is designed for maximum opera- 
tional flexibility. Automatic timing con- 
trols permit programming of four dis- 
crete changes in elution sequences. A 
variable gradient elution pattern may 
be employed separately or in combina- 

1081 



LOOK.. 
NO GREASE 

Ask for Catalog 62-MS 

ODelmar 
/ SCIENTIFIC LABORATORIES 

317 MADISON ST., MAYWOOD, ILL. I 

tion with the stepwise procedure 
through the addition of a gradient pro- 
ducing device, the Phoenix Varigrad. 
Provisions exist for the installation of 
five chromatographic columns, the 
length and diameter of which are op- 
tional. A Teflon rotary manifold facili- 
tates selection of effluent from the ap- 
propriate column and its direction 
either to the monitoring portion of the 
instrument or its diversion to auxiliary 
equipment prior to monitoring. Record- 
ing spectrophotometry provides identi- 
fication and quantitation of sample 
constituents. A three-channel recorder 
plots absorbances of the column ef- 
fluent at two selected wavelengths, in 
the ultraviolet range, while the third 
channel simultaneously records the 
ratio of the two absorbances.-R.L.B. 
(Phoenix Precision Instrument Co., 
Inc., 3803 N. 5th St., Philadelphia 40, 
Pa.) 

Circle 5 on Readers' Service card 

Glass manometer originally designed 
for use by students in introductory 
organic chemistry is suitable for mea- 
suring pressures in the 0- to 140-mm 
range in any laboratory. The manom- 
eter and scale are encased in a heavy- 
walled test tube, fitted with a two- 
holed rubber stopper. One end of the 
U-tube protrudes through one of the 
openings; the other one contains a small 
T-shaped length of glass tubing by 
which the manometer is attached to 
the evacuated system. This novel con- 
struction reduces the possibility of 
breakage when the system is assembled 
and disassembled. It also prevents the 
loss of mercury. Should any mercury 
escape through the small filling hole, 
it will be caught in the bottom of 
the test tube. Approximately 1 oz of 
mercury is required. A mechanical 
pump is recommended for evacuating 
the system. If desired, an infrared lamp 
may be used for heating. All glassware 
is hard borosilicate.-R.L.B. (Scientific 
Glass Apparatus Co., Inc., Bloomfield, 
N.J.) 

Circle 6 on Readers' Service card 

Combustible and toxic gas alarms 
detect minute leakage of either toxic 
or explosive gases and vapors wher- 
ever the processing, storing, shipping, 
or use of combustible or toxic liquids 
or gases are involved. The TOX-EX 
alarm system features a meter that 
combines both the explosive scale and 
the toxic scale calibrated in parts per 
million. These detection instruments 

automatically give both audible and 

NEW 
LEITZ 

MODEL M 
PHOTROMETER 
...for colorimetric chemical analysis 

fast* simple accurate 

40 precalibrated determinations* 

Exclusive single-knob operation...no 
further adjustments 

Extra-large, easier-to-read meter 

Covers entire range of the visible 
spectrum 

Sturdy, stable construction for years of 
accurate performance 

;Available uncalibrated for special purposes 

Write for illustrated brochure. 

E. LEITZ, INC. 
,468 PARK AVENUE SOUTH. NEW YORK 16, N.Y. 
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visual warning before hazardous con- 
ditions reach the danger point. They 
also provide automatic control for 
hazardous processes such as solvent 
evaporation. An eight-station instru- 
ment permits multiple sampling of the 
atmosphere in various rooms, or at 
eight stations in sequence, with sam- 
pling time of 30 sec per station. Where 
constant sampling or monitoring is 
necessary, another model is recom- 
mended. The manufacturer guarantees 
the instruments for 10,000 hours, or 
more than 1 year between servicings. 
Pulsed alarm and pilot indicators give 
the failure mode if malfunction of 
components should ever occur. Solid- 
state circuitry and specially designed 
analysis cells assure accuracy, stabil- 
ity, and long life. Stable and accurate 
toxic (combustible gases or vapors) or 
explosive indication is given by audible 
and visual alarm which is adjustable, 
pulsed, and local, or remote. The eight- 
station instrument has explosion-proof 
construction for wall or rack mount- 
ing in hazardous areas, requires a 
power input of 115 volts, 60 cy, 400 
watts, and measures 42 inches high by 
30 inches wide by 8 inches deep.- 
D.J.P. (Erdco Engineering Corp., 136 
Official Rd., Addison, Ill.) 

Circle 7 on Readers' Service card 

Short-path-length ultraviolet micro- 
cell permits the analysis of small quan- 
tities of highly absorbing samples in the 
ultraviolet and visible regions of the 
spectrum. Use of this unique cell ob- 
viates the waste of time and sample in- 
curred by repeated dilutions necessary 
with ordinary cells. By simply chang- 
ing spacers, the path length of the new 
cell can be varied between 0 and 2 mm. 
Either Teflon or lead spacers can be 
supplied to cover the complete range 
0.007 to 2 mm. Cells, however, can 
be ordered with shorter path lengths 
down to a fraction of 1 j/. The cell 
consists of two stainless-steel plates be- 
tween which two high-quality fused sil- 
ica windows, separated by a spacer, 
are sandwiched. Two holes drilled in 
one of the windows are in juxtaposition 
with two holes in one of the stainless- 
steel plates, serving as inlet and out- 
let. The inlet is connected to a capil- 
lary and the outlet to a Luer syringe 
holder. Both can be closed by means 
of Teflon plugs. The cell is self-filling 
by automatic siphoning when the end 
of the capillary is dipped into the sam- 
ple. There are two types of the new 
microcell available. The UV-0-1 is 
completely in 18/8 stainless steel. The 
13 SEPTEMBER 1963 
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-The first name in Surveying Instruments, 
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UV-0-2 incorporates tantalum and 
platinum so that the sample comes in 
contact with tantalum, platinum, fused 
silica, the spacer, and gasket only. If 
Teflon spacer and gaskets are used, the 
scope of the cell is greatly increased. 
The cell is easily flushed through with 
solvent and when Teflon spacers are 
used it can readily be taken apart and 
reassembled. Both types of UV-0 cell 
fit the standard fused silica cell holders 
universally used in spectrophotometers. 

Volume of the cell is small and is in 
the range of 0.018 to 0.230 ml for the 
0.007- to 2-mm path length range. The 
fused silica windows used in UV-0 cells 
are transmissive to below 180 m,/.- 
R.L.B. (Limit Research Corp., P.O. Box 
852, Darien, Conn.) 

Circle 8 on Readers' Service card 

Laboratory microscope is said to pro- 
vide the best visual and photomicro- 
graphic image quality obtainable in this 
class of instrument through the use 
of a unique, infinity-corrected optical 
system. Only the smallest, lightest, 
most easily moved part of the micro- 
scope-the nosepiece assembly which 
contains the objectives-moves to focus 
the objective to the specimen. Those 
familiar with the mechanical aspects 
of microscopy will recognize the ad- 
vantage of a focusing adjustment with- 
out rack and pinion, and without bear- 
ing surfaces to wear and bind. The 
entire mechanism is enclosed in the 
arm, is sealed against dirt, and requires 
no periodic cleaning or lubrication. The 
stage is fixed rigidly to the stand. Plain, 
mechanical, and Micro-Glide stages are 
available. Mechanical stages are re- 
search type, graduated or ungraduated. 

There is a choice of three integral 
illumination systems, as well as a stand- 
ard mirror assembly. A high-intensity 
illuminator has a convenient external 
lever which controls the built-in neutral 
density filter. It is supplied with a 
five-step transformer, for adjusting the 
intensity, and provides essentially 
Koehler illumination. Two inexpensive 
illuminators are also available-one for 
binocular models, and one for monoc- 
ular. Both fill the field of all objec- 
tives. Daylight filter, condensing lens, 
and reflector are built-in. Of the wide 
selection of accessories available, a new 
type of inexpensive 35-mm camera will 
be of special interest. Having two dif- 
ferent magnifications, the 2.8 x covers 
essentially the field that is seen through 
the 10x wide field eyepiece, while 5x 
covers approximately one-half that di- 
ameter. A single adapter allows instant 
changeover from 2.8x to 5X, with the 
same camera back. A Polaroid camera 
will also be available. Cameras and 
visual systems are parfocal, eliminating 
the need for special focusing eyepieces 
for photomicrography.-R.L.B. (Ameri- 
can Optical Co., Eggert and Sugar Rds., 
Buffalo 15, N.Y.) 

Circle 9 on Readers' Service card 

MICRO-IMMUNODIFFUSION 
A POTENT METHOD OF RESOLVING COMPLEX ANTIGEN MIXTURES 
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With an immunodiffusion set 6800A-7, Ouchterlony-type 
double diffusion tests on a micro-scale (7 /u1 samples) can 
now be made routinely. Semi-quantitative results can be 
obtained by making a series of dilutions on a single microslide. 
This set, which contains two dies producing 3mm diameter 
sample and anti-serum wells in the arrangements shown 
above, has a processing capacity of 288 samples/day. These 
dies fit a handy gel punch also delivered with LKB's 
immunoelectrophoresis equipment. 

The micro-method has the advantage of being more sensi- 
tive than the conventional procedure in Petri dishes and of 
yielding results more quickly (full incubation period of only 
24 hr.) without appreciable loss of resolution. Identical con- 
ditions for the formation of the immuno precipitates are 

ensured, since the various samples being compared or the 
serial dilutions are reacted simultaneously on a single micro- 
slide. The results, besides being visible at a glance and easy 
to compare, are thus more strictly reproducible. The greatly 
diminished consumption of antiserum permits a much larger 
number of analyses to be made from each batch of antiserum. 
The frequency with which reference standards must be set 
up is reduced, and the number of directly comparable analy- 
ses is increased. The microtechnique is especially suitable for 
mass investigations for screening and statistical purposes. 

Users of LKB's Immunophor 
equipment for immunoelectro- 
phoresis can easily adapt it for 
immunodiffusion with a conver- 
sion set 6800A-8. 

For complete information request 
data sheet No. 6800S91. 

ratLalLKB INSTRUMA ENTS, INC. 
4840 Rugby Ave., Washingion 14, D. C. 

International Headquarters: LKB-Produkter AB, P.O.B. 12220, Stockholm 12, Sweden 
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neutron 

sourceS 
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The Radiochemical Centre supplies compact, reliable 
and convenient neutron sources for all laboratory and 
industrial uses, including experimental nuclear physics, 
reactor start-up and oil well logging. 
All of our neutron sources are encapsulated in double 
walled stainless steel containers made to high engineering 
specifications and sealed either by high melting point 
brazing alloys or (in the majority of cases) by auto- 

geneous welding. Each source is tested to approved 
standards for leakage and surface contamination. 

The following nuclides are available:- 

Actinium-227 Americium-241 

Antimony-124 Lead-2o1 

Polonium-2zo Radium-226 

Thorium-228 

We invite you to write for our Technical Bulletin 
'Neutron Sources' which contains descriptions and prices 
of a wide variety of sources with emissions between Io3 
and Io9 neutrons per second. 
If the ouput, construction or radiation characteristics of 
none of the standard types of neutron source suits your 
particular purpose, please consult us. We shall be 
interested in discussing your problem and in designing 
a source which is just right for you. 

THE RADIOCHEMICAL CENTRE 
AMERSHAX, BUVCKINQHAMSHIRE, ENGLAND 

WORL) CENTRE FO1 

:WrD tULxIt DEPENDABLE 

?ADI,Ei c ADIAOCHEMICALS-A 

Telephone: Little Chalfont 270t P* 
Telex: 8314: Active Amershas 

Cl es: Activity Aznerdszam l4eZ '> 

Dept. S-9 
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POLYMER 
RESIN 

Lii X7DD L0CHEMISTRY 
HAS DEVELOPED AN ADVANCED 

CHEMICAL RESISTANT 
POLYESTER TOP 

Combines many of the better qualities of . * 
* Treated Wood 
N Stainless Steel 

* Cement-Asbestos 
N Decorator Laminates 

* Stone 
into a single top surfacing with these additional 
advantages: 

* Seamless, fully formed top, cove and backsplash 

* Exceptional resistance to chemicals. 
* Non-porous and low absorption. 
* Lightweight and easily installed. 
* Non-reflective, pleasant appearance. 
* Durable with minimum maintenance and no 

treatment needed. 
* Intricate cut-outs simply executed at jobsite. 
* Comfortable working surface, soft and warm 

to the touch. 
* Ideal for use in radio chemical laboratories. 
I Less glassware breakage. 

For full information and test reports write 

GREGG LABORATORY TOPS 
Nashua, New Hampshire 
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Coors offers 38 standard, cataloged mortar 
and pestle sets, in five universally accepted 
styles. The featured item in this line is the 
Coors Alumina Mortar and Pestle sets. The 
distinctive shape of the Coors Alumina Mor- 
tar and Pestle is possible because of the 
extremely high mechanical strength of the 
96% aluminum oxide used. Because of this 
unique shape, the mortar can be held more 
firmly and comfortably. Tough and durable, 
the Coors high alumina ceramic has the 
hardness of sapphire. This extreme hardness 
minimizes surface wear and consequent 
sample contamination, and makes cleaning 
easy. The alumina composition is completely 
dense. An exclusive rubber ring inserted in 
the base prevents slippage and accidental 
loss of sample. Write for Bulletin No. 524. 
Coors Alumina Mortar and Pestles are avail- 
able through your local laboratory dealer. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF OEPENDABILITY 

COORS 
U.S.A. 

COORS PORCELAIN COMPANY, GOLDEN, COLORADO 
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Picoammeter (model 417) is said to 
provide at least a tenfold increase in 
speed of response over other available 
instruments. Ranges extend from 10-~ 
amp full scale to 3 x 10-~ amp. Zero 
drift is less than 1 percent in 24 hr 
and calibrated current suppression is 
provided to 1000 times full scale. 
Circuitry is all solid state except for 
the electrometer tube. Accuracy is said 
to be within 3 percent. A 3-volt, l-mm 
output for recorders is available for 
full-scale signals on any range. Plug-in 
design of the instrument permits loca- 
tion of the amplifier up to 30 m from 
the instrument chassis. Accessories are 
available to facilitate remote operation. 
When fast response is unnecessary, ad- 
justment of rise time may be made with 
a front-panel damping control. The 
current suppression feature of the in- 
strument permits full-scale display of 

0.1-percent variation in signals as small 
as 10 -' amp. Four in-line dials pro- 
vide direct readout of the suppression 
current. The instrument derives its 

high speed of response from a high- 
gain d-c amplifier and a critically 
damped feedback network. Dimensions 
are standard for rack mounting but a 
conversion kit is available for bench 

mounting.-J.s. (Keithley Instruments, 
Inc.. 12415 Euclid Ave., Cleveland 6, 
Ohio) 

Circle 10 on Readers' Service card 

Viscometer which analyzes fluid sub- 
stances by placing a small sample be- 
tween a rotating metal cone and a 

stationary flat plate is now available 
with four distinct improvements. Vis- 

cosity value readings depend on mainte- 
nance of a constant rate of shear speed, 
variable from 2 to 20,000 reciprocal 
seconds and accurate to 0.2 percent. 
Rotation speed is precisely controlled, 
from 10 to 1,000 rev/min. The four 

improvements claimed are: maximum 

operating sample temperature has been 
increased from 30? to 200?C; truncated 
cones have been provided, to permit 
the analysis of materials with larger 
particles in suspension and greatly in- 
crease the range of materials the in- 
strument can handle; provision for 
automatic programming and recording 
facilities, thus adding to the efficiency 
and speed of the machine's operation; 
a precision gap setting arrangement be- 
tween cone and plate has been intro- 
duced with a heating element surround- 

ing the supporting column. Another 
feature of the viscometer is that it can 
record viscosity values by using ex- 

tremely small samples (less than 0.5 ml 

system, $375 

Now lr 

measure 

dissolved 

oxygen in 

minutes 

New YSI Model 51 Oxygen Meter 
gives a quick, convenient 
method for obtaining dissolved 
oxygen, oxygen tension, and 
temperature. Used with the 
YSI 5023 Sampler, the system 
is ideal for field sampling 
of lakes, rivers, biological fluids, 
sewage plants, fermentation 
tanks, etc. It gives direct readout 
of oxygen measured in PPM 
(0 to 25) or percent (0 to 50), 
and temperature from 0 to 50?C. 
Accuracy is 0.3 PPM or 0.5% 02, 
and better than ? 1?C. 
The Sampler is equipped with 
a Clark type polarographic 
oxygen probe and a thermistor 
temperature probe. A Teflon': 
membrane, permeable only by 
gases, protects the oxygen 
probe from interference by other 
materials in solution. Instrument 
calibration requires only a 
minute, is done immediately f 

preceding measurement 
and under the 
same conditions. K i 

*DuPont registered trademark , 

For complete specifications 
and details write: 
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in volume). A notable claim of the 
machine's advantages over conventional 
types of viscometers is that it is rapid 
in operation and can measure many 
samples in a given time, either in the 
laboratory or in production and pro- 
cessing of fluids and related substances. 
It is also said to be extremely quick and 
easy to clean before refilling.-R.L.B. 
(Ferranti Electric, Inc., Industrial Park 
No. 1, Plainview, N.Y.) 

Circle 11 on Readers' Service card' 

X-ray tube is designed for operation 
with the Jarrell-Ash Microfocus X-Ray 
Generator in applications such as: 
determination of crystal structures, tex- 
tures, orientations, and deformations; 
investigations of low-angle scattering; 
identification of substances through dif- 
fraction pattern comparison; and mac- 
roradiography of biological specimens 
and thin metal sections. The new tube 
features complete interchangeability of 
a wide selection of low-cost targets and 
cathode guns. The interchangeability 
feature permits the use of spot shapes, 
sizes, and orientations to assure un- 
limited application versatility from the 
single x-ray tube. The tube is said to 
deliver from 9 to 13 times the intensity 
of conventional vacuum-sealed tubes, 
because of greatly increased electron 
bombardment at the target by means of 
a unique electrostatic lens system which 
serves to focus the electrons into a 
localized target area (1.4 mm by 100 ju, 
or optionally, to a 40-pt spot). The 
inexpensive targets last from 600 to 
1000 hr and can be replaced, in 
minutes, to prolong indefinitely the life 
of the tube itself.-R.L.B. (Jarrell- 
Ash Co., 26 Farwell St., Newtonville, 
Mass.) 

Circle 12 on Readers' Service card 

Low-cost infrared spectrophotometer 
(model 337) is a grating instrument 
which covers the broad range of 4000 
to 400 cm-1, 2.5 to 25 ,; the range 
includes longer infrared wavelengths, 
extending to the carbon-bromine vibra- 
tions and out-of-plane aromatic car- 
bon-hydrogen bonds, and also provides 
useful data on inorganics and metal- 
oxygen or metal-nitrogen bonds in 
complexes. Usable with standard ac- 
cessory equipment, the instrument fea- 
tures an efficient filter-grating mono- 
chromator and is available with either 
linear wavelength or linear wave num- 
ber presentation. Its total range is di- 
vided between two standard 8/2 by 11 
charts for flexibility of recording, and 
to give abscissa scales adequate to show 
13 SEPTEMBER 1963 

IF YOU CAN SEPARATE IT, YOU CAN COLLECT IT 
WITH THE FISHER PREPIPARTITIONER* Fishers pre- 
parative-scale gas chromatograph can be run at 200?C, separates 
components boiling well above 250?C. Interchangeable sectional 
columns make it easy to vary chromatographic packingand column 
dimensions to separate the type of sample you have, faster and 
more efficiently than fractional distillation. Collection system iso- 
lates each component as it emerges-85 to 95% recovery with 
2- to 3-ml components. Nitrogen carrier gas eliminates expense of 
gas reclaiming systems. Price: $2,750 and available under Fisher 
Financing Plan. More facts about the Prep/Partitioner? Get free 
Bulletin FS-239. Write today to Fisher Scientific Company, 139 
Fisher Building, Pittsburgh 19, Pennsylvania. J-337 
*Fisher Scientific Company Trademark 

FFISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
Atlanta ? Boston ? Chicago ? Fort Worth * Houston * New York * Philadelphia Pittsburgh ? St. Louis * Union, N. J. ? Washington ? Edmonton ? Montreal * Toronto 
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>| Direct Measurement| 
of Difference in 
Refractive Index 

MODEL BP-2000 V 

The New Brice-Phoenix Differential 
Refractometer uses a split cell to 

measure the difference in refractive 
index between a dilute solution and 
its solvent. 

Sensitivity 3 x 10-6. 

For complete details write Dept. CE-3 

PHOENIX PRECISION INSTRUMENT COMPANY 
3805 N. 5th St. Philadelphia 40, Pa. 

~ .... _ 

*? ?| IN ALMOST ANY 

Ill Xit. l' CONTAINER 

i> - ROR- 

I CLOSED 
Fii FROM 50ml. to 

1000ml. SIZE 
? without stirring rods 
* without magnetic bars 
* without contamination 

ROTO-STIRRER 
model K-700 

THE ROTO-STIRRER is especially 
suited for qualitative and quanti- 
tative analytical procedures. Op- 
erating unattended, its mixing 
action is ad- 
justable from a 

gentle swirl to^ \ 
a thorough 
mixing. Comes 
complete with 
3 platforms. 

AT YOUR LABORATORY SUPPLY DEALER 
another quality product of 

Sc,ientific Inddustrites,NC. 
Dept. S963, 220-05 97th Avenue * Queens Village, N.Y. 
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THE ORIGINAL TIME-TESTED 
GLASS PLASTIC CAGE 

InML 

*W-"" FINEST IN CAGES 
olded seamle FOR LABORATORY 

construction of O D I AT 
rugged fiber glass DOGS & PRIMATES 

reinforced plastics...minimum effort required to clean 

and disinfect...maximum animal comfort...extremely 

strong doors with fool proof catches...economical to 

purchase and maintain.... For further information 

write: Department KS 

Kirschner Manufacturing Company 
Vashon, Washington 
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fine structural details clearly. The unit 
may be used also with auxiliary re- 
cording equipment to give data presen- 
tation in any format desired. A variable 
slit programming system is a standard 
feature of the new model and provides 
programmed slit widths to fit the needs 
of any application, from highest-resolu- 
tion scans to energy-limited analyses 
where reduction of noise is a primary 
problem. The unit employs two grat- 
ings and four filters to cover its total 
range, with the gratings used as the 
primary dispersing elements. Filters of 
appropriate cut-off characteristics elim- 
inate all but first-order radiation. This 

principle of construction permits both 
mechanical simplicity and high optical 
efficiency. Overall dimensions are 271/2 
inches long by 17 inches wide by 191/2 
inches high and weight is 110 lb.- 
R.L.B. (Perkin-Elmer Corp., Norwalk, 
Conn.) 

Circle 13 on Readers' Service card 

Photo-plethysmograph and control 
unit provides a convenient method of 
adapting standard electrocardiograph 
machines, oscillographic recorders, and 
oscilloscopes to recording or viewing of 
peripheral pulse wave forms and rela- 
tive vascular volume changes. It pro- 
vides a d-c output for studies where 
relative position and change in position 
of the base line is of importance, or a 
low-frequency a-c output should only 
pulse wave-form measurements be de- 
sired. This unit finds its greatest areas 
of application in the field of psycho- 
pharmacological studies to indicate sub- 
ject response to stimuli, effective drugs, 
or other conditions. In this use, the 
equipment is frequently used on the 
d-c basis, and may be used to compare 
two areas, for example, temporal artery 
and finger. It is particularly valuable in 
use during surgical procedures when it 
can be used to monitor pulse as a 
reflection of cardiac output, vascular 
changes indicating shock, where there is 
a constriction, or other vascular changes 
as a result of drugs or surgical proce- 
dures. In all instances, it can be readily 
used as a sensor for heart rate. It is 
also valuable in determining relative 
blood flow, and with an occlusive cuff 
it can be used to determine systolic 
pressure. The unit will be of interest 
to surgeons, anesthesiologists, physiolo- 
gists, pharmacologists, neurophysiolo- 
gists, psychologists, and so forth, as a 
means of expanding the capability of 
instruments already in their possession. 
The model PCB-AD photo-plethysmo- 
graph and control unit is a complete 
13 SEPTEMBER 1963 

system, consisting of the model PCB-1 
photo-plethysmograph pulse transducer, 
the model PCB-2 control unit, and the 
model PCB-3 interconnecting cable. 
The photo-plethysmograph transducer 
is a photoelectric device. It consists of 
a grain of wheat light source and a 
photocell, both contained in a small 
plastic housing designed to operate 
from any location on the subject where 
an artery lies near the surface. A beam 
of light is directed into the vascular 
bed and is reflected and picked up by 
the photocell. As the blood volume 

changes in the area being observed, the 
intensity of the reflected light is also 
changed and is observed by the photo- 
cell. This device is sensitive only to 
relative changes of light intensity. It 
is not sensitive to pressure changes on 
the transducer or to motion to the 
transducer. The control unit converts 
this observed volume change to a pro- 
portional electrical pulse wave form for 
use directly into EKG and oscillo- 
graphic recorders or oscilloscopes. The 
control unit is equipped with a ten-turn 
calibrated dial which is employed to 

NOW . . . ACCURATE 
Weather Forecasting for 
Schools, Homes, Hobbyists 

Lhermometer, barometer and humid- 

tOIUK nru. iu,oli-w --r -- ---- .--u---- . ro1 stipalo 
FUEL CELL ONLY-does not include motor, switch, 
whirling disc. 
Stock No. 70,61 6-W-__-.-__ _- ___- $17.95 Postpaid 
Order by Stock No. * Send Check or M.O. * Satisfaction 

Guaranteed 

_ : ,0 
. 

_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 

? 9 9 g Li 9 

NEW! 1,000'S OF BARGAINS 
164 PAGES 

EDMUND SCIENTIFIC CO., 
Barrington, New Jersey 

Please rush Free Giant Catalog-W 

j N am e ...................................... 
A ddress .................................... 
City .............Zone ......State ........... 
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for 

lab 
STANDARD LAB APPARATUS: a compete line of quality ware 

SPECIAL LAB EQUIPMENT: send us your specifications 

CHEMICALS: over 40 salts, solutions, powders in stock 

Whatever your need for platinum, 
take advantage of BISHOP'S long 

experience (since 1842) and 

complete facilities for the 

fabrication, refining and recovery 
of the platinum group metals. 

And don't forget that your used 
lab ware and other platinum 
material has a high scrap 
value toward the purchase of 
new products. 

Send for our catalog PLATINUM 

METALS PRODUCTS No. P-6. 

BISHOP 
J.3BISHOP^ CO- platinum works 

MALVE RN, PENNSYLVANIA 

A JOHNSON MATT H E Y AS S 0 C I ATE 
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adjust the output d-c bias level or the 
a-c output amplitude, and provides a 
convenient method for reading the rela- 
tive volume or amplitude changes. In 
addition, the control unit is supplied 
with an "on-off" switch, connector for 
the pulse transducer, and connector for 
the interconnecting cable. The inter- 
connecting cable is furnished with leads 
suitable for connecting to standard re- 
cording devices.-R.L.B. (Starling Corp., 
2047 Sawtelle Blvd., Los Angeles 25, 
Calif.) 

Circle 14 on Readers' Service card 

Portable direct-reading oxygen gage 
is designed for monitoring the oxygen 
content of inert gases and for measuring 
the flow of oxygen into a vacuum. 
For monitoring, the instrument has a 
range of from 1 to 200,000 parts per 
million. For measuring oxygen flow 
into a vacuum, calibration is in partial 
pressure of oxygen on a scale from 
104 to 10-2 mm-Hg. Accuracy of the 
gage is said to be ?3 percent and re- 
sponse time is 10-' sec. Power require- 
ment is 25 watts at 120 volts a-c. 
Response of the instrument is logarith- 
mic. It is not sensitive to the presence 
of water and carbon dioxide and these 
constituents of a gas stream do not 
alter the instrument's sensitivity to 

oxygen. The test cell of the sensing 
element consists of solid electrolyte that 
does not diffuse volatile contaminants 
into the monitored gas stream or into 
the vacuum system. The instrument 
measures 20.3 by 22.9 by 30.5 cm and 

weighs 6.8 kg.-J.s. (Westinghouse 
Electric Co., Box 2278, Pittsburgh 30, 
Pa.) 

Circle 15 on Readers' Service card 

Vibrating capacitors are available in 
four series for vacuum-tube drive, tran- 
sistor oscillator drive, synchronous drive 
6.3-volts a-c; and frequency doubling 
6.3-volts a-c drive. The first two can be 
furnished for any specified frequency 
from 300 to 700 cy/sec, the third for 

any specified frequency from 60 to 500 

cy/sec, and the fourth for any specified 
frequency from 60 to 250 cy/sec, the 
output frequency being twice the drive 

frequency. Specifications for high- 
performance models include: capaci- 
tance, 10 pf static each channel; input 
voltage, 100 volts maximum; minimum 
insulation resistance, 101 ohms; maxi- 
mum contact potential, including drift, 
20 mv; maximum contact potential drift 
at constant temperature ?+0.1 mv/24 
hr, noncumulative; temperature coeffi- 
cient of drift 0.03 mv/?C; conversion 

SCIENCE, VOL. 141 



MULTI- 

DIALYZER 

For rapid mechanical dialysis of multiple 
samples, quantitative solubility measure- 
ments, molecular weight determination of 
organic compounds, diffusion and dialysis 
coefficients. Up to 26 samples (1 to 
4,000 ml.) may be dialyzed at once . .. 
each sample against its own buffer. 
Time is reduced from 2 or 3 days to less 
than 2 hours for most applications. Inex- 
pensively adapted to CONTINUOUS 
FLOW for recovery of soluble salts, 
removal or recovery of acids and 
separation of colloid material from 
dispersions. 
Send for Bulletin S2-1000 & S2-1003 

OMNI- 
SHAKER 

Shakes stoppered test-tubes (sealed 
by cork, rubber, glass or screw-cap), 
separatory funnels and other vessels 
under pressure... 

also 
Rapid, efficient equilibrium dialysis, 
continuous flow dialysis and micro and 
thin-layer dialysis. 
This sturdy, all-purpose, variable-speed 
shaker is suitable for any laboratory 
table, cold-room or refrigerator. 

Send for Bulletin S2-3000 
for complete information 

I 

efficiency, defined as a-c voltage output 
per unit d-c voltage input, 8 percent 
r.m.s. and 22 percent peak-to-peak; 
temperature range 0 to 85?C. Specifi- 
cations for economy models include: 
minimum insulation resistance 1014 

ohms, contact potential 30 mv maxi- 
mum including drift, and contact po- 
tential drift ?2 mv/24 hr, noncumula- 
tive.-J.s. (Stevens-Arnold, Inc., 7 El- 
kins St., South Boston 27, Mass.) 

Circle 16 on Readers' Service card 

Vacuum heating stage for micro- 

scopic examination of metals and other 
materials permits heating of specimens 
to 1750?C with thermocouple measure- 
ment of temperature. The stage is 

designed for observation by incident 

light. The vacuum chamber is mounted 
on a spherical bearing to permit the 
surface of the sample on the heating 
stage to be aligned parallel to the sur- 
face of the microscope stage. The 

sample to be observed is placed over 
the thermocouple like a thimble. As a 
rule, the sample is heated indirectly by 
means of low-voltage heating elements 
of tantalum. Screened plates, also of 
tantalum, enclose the heating cylinder 
and concentrate the heat onto the sam- 
ple. The heating elements and the in- 
terior of the chamber are covered by 
a radiation protection plate. Only the 
surface of the sample remains visible 
through a small observation window. A 
quartz disk arranged eccentrically over 
the sample and rotatable through 360? 
closes the chamber so that it is vacuum 
sealed. If the window space above the 
sample becomes clouded, it can be re- 
newed up to 25 times by turning the 
cover to a clear area. The heating stage 
objectives are corrected for the thick- 
ness of the quartz glass window. For 
examinations at 1750?C the stage is 
equipped with a platinum-rhodium 
thermocouple. For observations at tem- 
peratures above 1750?C, a micropyrom- 
eter can be used for measurement 
of temperature.-J.s. (E. Leitz, Inc., 
Scientific Instrument Div., 468 Park 
Ave., New York) 

Circle 17 on Readers' Service card 

Micro-flow pump plugs into any 
117-volt a-c source and operates by 
electrolysis. The pump assembly con- 
sists of a glass pumping chamber and 
a piston within which gas is generated 
to drive fluid at reproducible, uniform 
rates. The pump offers continuously 
adjustable flow rates ranging from 1 
ml 1/4 hr to 1 ml/24 hr. A second 
model offers eight specific rates within 
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HE HONEYWELL 650 
Why entrust your valuable transparencies 
to a slide projector without magnetic action? 

Ordinary projectors use mechanisms which often bend or 
otherwise damage your irreplaceable slides. The Honeywell 
650 Slide Projector changes slides with magnetic action. 

Magnetic action employs a small Alnico magnet which 
affixes itself to a steel clip fastened to the slide mount. 
The magnet then gently draws the slide into the projection 
chamber over precision nylon guides, and returns it to its 

proper place in your slide tray via the same route. 
Besides handling your slides as carefully as is mechanically 

possible, the 650 incorporates many other advanced features. 
It will handle every slide size from 35mm to 2 x2M , and 
its unique shifting optical system guarantees maximum 
brilliance and clarity for all slides. The 650 will operate 
completely automatically, if desired, and a fully instrumented 
remote control unit is furnished. 

Before you order any slide projector, ask your Authorized 

Honeywell Dealer for a demonstration of the remarkable 650! 
It costs about $190, complete with case, and ready to show 

35mm slides. Your dealer will quote 
you the exact price with your choice 
of optional accessories, including 
trays for 2 i x 2Y4 slides. 

For a brochure on the Honeywell 
650 Slide Projector, write to 
David Moore (209), Honeywell, 
Denver 10, Colorado. In Canada, 
write Honeywell, Toronto 17. 

Honeywell 
PHOTOGRAPHIC PRODUCTS 
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the same range. In each case, a dial 
on the control box sets the rate. The 
pump assembly is connected to the 
control box by a 6-ft cable, and may 
be freely moved. Pump assemblies are 
available in the capacities of 10 ml, 
25 ml, and 50 ml, and may be used 
interchangeably. Major uses are for 
chemotherapy, intravenous feeding, and 
slow infusion of all kinds. Any fluid 
compatible with glass may be handled, 
and parts in contact with the fluid are 
autoclavable. Miniature, self-contained, 
battery-operated models are also avail- 
able.-D.J.P. (Sage Instruments, Inc., 
2 Spring St., White Plains, N.Y.) 

Circle 18 on Readers' Service card 

Pocket-sized sugar refractometer 
measures from 0- to 90-percent sucrose. 
A single drop of the sample is suffi- 
cient for a determination. To use, 
merely place a drop or two of the 
solution on the prism surface, close 
cover, and point toward any convenient 
light source. The percent sucrose or 
total dissolved solids is clearly shown 
on a graduated scale. The refractom- 
eter incorporates a unique turret 
that introduces any one of three prisms 
into the optical path. Each prism covers 
the range 0 to 43 percent, 42 to 73 
percent, and 72 to 90 percent, respec- 
tively. A knurled knob provides instant 
selection of the range desired. Con- 
centrations may be read directly to 
0.2 percent. Dense or clear solutions 
may be checked with equal facility. 
The refractometer is sturdily con- 
structed for hard use in the plant or 
field. Supplied complete with top grain, 
sewn leather case and shoulder strap. 
-R.L.B. (National Instrument Co., 
4119 Fordleigh Road, Baltimore 15, 
Md.) 

Circle 19 on Readers' Service card 

Operational amplifier (model 3821) 
is a transistorized amplifier said to 
match performance of vacuum-tube 
amplifiers in voltage range, power, and 
gain. Output is +100 volts at 20 ma 
and -?60 volts at 40 ma. Open-loop 
gain at d-c is typically 5 x 106 and 
minimum gain is 2 x 106. Drift, re- 
ferred to input, is 50 /uv in 8 hr at 
constant temperature; 175 j/v/10?C 
from -20? to +45?C; 200 ,v/10?C 
from -55? to +55?C. Input current is 
10 o- amp and integrator drift is 150 
Mv/sec. Noise is 2 mv r.m.s. and 
typically 25 mv peak-to-peak. Response 
is down 3 db at 50 key/sec. Input im- 
pedance is 500 kohms at d-c and 100 
kohms at 300 cy/sec. Output imped- 
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ance is less than 1 ohm with feedback. 
The amplifier is capable of driving 
galvanometers, process control ele- 
ments, and servo control equipment 
directly without auxiliary circuitry. It is 
compatible with standard electronic in- 
struments and is interchangeable with 
vacuum-tube amplifiers.--J.s. (Systron- 
Donner Corp., 888 Galindo St., Con- 
cord, Calif.) 

Circle 20 on Readers' Service card 

Magnetic tape-paper tape converter 
(model D427) accepts input records of 
various sizes and codes them for direct 
processing by a computer. The device 
converts magnetic tape to paper tape 
at a speed of 300 characters per second 
and converts paper tape to magnetic 
tape at 1000 characters per second. It 
accepts 5, 6, 7, or 8 level paper tape, 
produces tapes compatible with the 
I.B.M. 1401 or 7090 computers, and 
produces 5, 6, 7, or 8 level punched 
paper tape. The converter is equipped 
with a plugboard that allows 6-bit code 
translation as well as various fills, in- 
serts, character flagging, and other 
features necessary to accommodate in- 
put records of various sizes. The mem- 
ory provides 1024 characters of stor- 
age. Read-after-write checking is in- 
cluded in the magnetic tape output 
operation.-J.s. (Digitronics Corp., Al- 
bertson, N.Y.) 

Circle 21 on Readers' Service card 

Infrared laboratory test panel is said 
to heat evenly across its entire face free 
of hot-spot effects and to provide data 
that is readily transferable to process 
conditions. Test panels can be supplied 
in three face temperatures: 1200?, 
1000?, and 800?F. The panels use a 
ceramic face as the source of infrared 
radiation. Formed resistance wire, em- 
bedded in an insulation block behind it, 
brings the ceramic face to emission 
temperature. Batt and reflective insula- 
tion keep the metal shell at safe tem- 
peratures. A support grill under the 
panel is height adjustable. Size of the 
panel is 0.3 by 0.6 by 0.15 m. Power 
is 3000 watts. A junction box is pro- 
vided on the back of the panel.-J.s. 
(Infrared Systems Inc., Route 23, Riv- 
erdale, N.J.) 

Circle 22 on Readers' Service card 

Plastic separatory funnel in 500 ml 
Squibb pear-shape design is molded of 
unbreakable polypropylene featuring 
unusual clarity. The separation line 
between even two water-white liquids 
is easily visible down to the stopcock 
13 SEPTEMBER 1963 

Conflex* laboratory furniture 

at General Chemical Research 

Wigton-Abbott Corp. / Engineers, Constructors 

General Chemical Division of Allied 
Chemical Corp. has established new 
centralized research facilities in Mor- 
ristown, New Jersey. The extensive 
laboratories are equipped with Con- 
flex.laboratory furniture throughout. 
Blickman specialized hoods for han- 
dling hazardous materials are also 
part .of the installation. To learn 
more about versatile Conflex equip- 
ment and how well it can serve your 
laboratory, request literature or ask 
for a representative to give you en- 
gineering assistance. 

Counter assembly with fume hood 
at right. Drawers and cupboards are 
interchangeable after installation. 

Walk-in fume hood. Sliding glass 
doors have stainless steel frame. 
Equipped with remote control serv- 
ice valves and switches. 

Vacuum racks and laboratory 
furniture. 

- *TRADE MARK 

--------__---- ---------------_________ - 

S. BLICKMAN, INCNAME 
6909 Gregory Ave., 

Weehawken, N. J. TITLE 

Please send the following: MPA I - Laboratory Furniture 
Catalog 

.1 Enclosures for safe ADDRESS___ 
handling of hazardous 
materials 

a Please have representative CITY --STATE 
call 
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NEW! 

An Introduction to the 
Fine Structure of 
Cells and Tissues 

By KEITH R. PORTER, Ph.D., Department 
of Biology, Harvard University, Cam- 
bridge; and MARY A. BONNEVILLE, Ph.D., 
Department of Anatomy, College of Phy- 
sicians and Surgeons, Columbia University, 
New York City. 56 loose-leaf sheets, 
8/2"x 11", punched to fit standard size 
notebook. 26 full-page electron micro- 
scopic illustrations and 26 accompanying 
legends. Student edition, $3.75. Cloth- 
bound, $6.00. 
Problems peculiar to teaching submicro- 
scopic histology are overcome effectively 
with this portfolio of electron micrographs. 
Each illustration fills an 8/2"x 11" page 
and is accompanied by an explanatory 
legend. The exceptional clarity of the elec- 
tron micrographs makes them ideally 
suited to illustrate lectures -and laboratory 
exercises. When used in tests as "un- 
knowns" they will reveal promptly whether 
students have learned enough about sub- 
microscopic morphology to discuss and 
interpret previously unseen micrographs. 

NEW EDITION! 

An Atlas of 
Human Histology 

By M. S. H. DIFIORE, University of Buenos 
Aires. About 224 pages, 7" x 101/". 103 
original color plates. 160 figures. New 2nd 
edition. $8.00 
This is a student's manual which supple- 
ments, rather than supplants, a textbook 
of histology. Illustrations are composite 
drawings of what may be seen only after 
a study of several slides. Five new original 
color plates have been added for this 1963 
edition. "A very valuable aid to begin- 
ning history students."-Bulletin of the 
Tufts-New England Medical Center. 

LEA & FEBIGER Washington Square 
Philadelphia, Pa. 19106 

Please send me books circled above 
or listed in margin below: 

I will return books, or pay for those I keep, 
within 60 days of their receipt. 

NAME ......................................... 

ADDRESS...................................... 

CITY ...... STATE ........ ZIP NO...... 
Sc. 9-13-63 

housing. The funnel is produced by a 
new technique that permits molding the 
funnel and stopcock housing in one 
sturdy piece. It has no joints to impede 
liquid flow, and no weak spots where 
breakage might occur. Even the funnel 
stem is unbreakable. Designed with a 
Teflon plug, each funnel stopcock is 

precision engineered and individually 
tested for pressure and vacuum at the 
factory. The low-friction TFE plug 
works smoothly without lubrication, 
eliminates any chance of contamination. 
The Nalgene separatory funnel offers 
both immediate and long-range eco- 
nomies. It costs less than comparable 
glass separatory funnels with TFE 

plugs, and, because it is unbreakable, 
it cuts replacement costs. In addition, 
it resists virtually all chemicals, includ- 

ing hydrofluoric acid, and can be auto- 
claved repeatedly without damage. The 
funnel is supplied with a polyethylene 
stopper.-R.L.B. (Nalge Co., Inc., 75 
Panorama Creek Dr., Rochester, N.Y.) 

Circle 23 on Readers' Service card 

Heat dissipating tube shield is said to 

put no strain on the tube contact pins; 
require no torque or twisting to lock 
into place; put no insertion force on 
the tube bulb; and have no tendency 
to pull the tube from its socket when 
it is removed. The tube shield is hinged 
at the base and opens for insertion and 
removal. When in place over the tube, 
the shield is closed and secured by a 
metal snap ring at the top. The in- 
terior of the shield is fitted with a 
flexible beryllium-copper material that 

grips the tube and provides heat con- 
duction to the tube shield case. The 
heat is then dissipated to the component 
chassis. The shield is said to meet and 
exceed military specifications that re- 

quire bulb temperature reduction of 50 

percent or greater.-J.s. (Atlee Corp., 
2 Lowell St., Winchester, Mass.) 

Circle 24 on Readers' Service card 

Four-terminal rheostat can set up 
893 reference resistance values in two 

digits in the range 1 to 110,000 ohms. 
These reference values are obtained by 
direct transfer from five reference resis- 
tors. With the use of the rheostat as a 

calibrating device, a conventional 0.1- 

percent bridge can, according to the 
manufacturer, be operated with 0.01- 

percent or better accuracy for all dis- 
crete resistance values within the 
rheostat range. In calibrating bridges 
for 0.01-percent accuracy, any two de- 
cades of a five-dial bridge can be cali- 
brated by direct comparison to the four- 

L- 

Get your copies of these factual reports 
from both large and small laboratories. 
Step-by-step glassware cleaning proce- 
dures and cost analysis are detailed by 
lab directors of companies whose 
names you'll recognize. Read how they 
have employed C.R.C. Labwashers 
to end glassware cleaning headaches. 

)LABWASHERO 
CLEANS and DRIES GLASSWARE 
AUTOMATICALLY! -. 
* Fully automatic 
* Accommodates 90% of 

all labware 
* Choice of distilled or 

tap water rinse 
* Saves 50% of breakage 
* Removes oil soluble 

material 
* Pays for itself in weeks 
* Low operating costs 

Write for case history field 
reports and bulletin 102 today ' 
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CO. 
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terminal rheostat. Construction of the 
rheostat uses multiple leaf switches, and 
stabilized 2-watt resistors. Shunting in 
the 10,000-ohm arm is said to be kept 
to more than 1012 ohms, controlling 
transfer error at 105 ohms to less than 
0.1 ppm. The switch is enclosed and 
dust-tight with self-cleaning construc- 
tion. Contact resistance is less than 
0.001 ohm; internal emf is less than 
1.0 /v; and contact resistance varies 
less than 0.005 ohm with 106 opera- 
tions.-J.s. (Angstrohm Precision Inc., 
7341 Greenbush Ave., North Holly- 
wood, Calif.) 

Circle 25 on Readers' Service card 

Automatic gage-block calibration sys- 
tem provides a quick comparison of 
gage block to master block and pro- 
duces automatically a typewritten record 
of deviations said to be less than 
0.000001 inch. The automatic system 
consists of electronic gage-block com- 
parator, tolerance-limit control, digital 
display, and a coupling and scanner unit 
connected to an automatic electric type- 
writer. To calibrate gage blocks, the 
operator places the master block under 
the gage tip of the comparator, adjusts 
the instrument to zero, and sets the 
tolerance-limit control as required. The 
uncalibrated gage block is then substi- 
tuted for the master and a foot switch 
is depressed to actuate the digital dis- 
play and the automatic typewriter. An 
asterisk appears on the typewritten rec- 
ord after any reading that exceeds the 
tolerance limit.--.s. (Cleveland Instru- 
ment Co., 6220 E. Schaaf Rd., Cleve- 
land 31, Ohio) 

Circle 26 on Readers' Service card 

A miniaturized air sampler is de- 
signed to be worn by personnel to check 
their breathing zones for airborne 
contamination, dusts, and vapors. The 
device is made of high-impact poly- 
styrene, weighs 283 g, and is slightly 
larger than a pack of cigarettes. It 
contains a motor, rechargeable nickel- 
cadmium battery, built-in charger, and 
a flow meter calibrated to 3 lit./min. 
A disposable plastic filter holder uses 
standard filter paper and protects the 
sample until it is ready for analysis. 
The sampler is attached to the user's 
belt or pocket and is connected by a 
tube to the filter holder fastened to 
the user's lapel. The filter holder cover 
is removed before the motor is turned 
on.-J.s. (Atomic Accessories Inc., 
811 W. Merrick Rd., Valley Stream, 
N.Y.) 

Circle 27 on Readers' Service card 
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Quantitative Chromatography 
Over a Wide Wavelength Range 

...Linear with Absorbance 

The same long-term stability, sensitivity and -* 
linearity that make the Gilford Model 2000 g 
Multiple Sample Absorbance Recorder so lr 

versatile for enzyme kinetic and DNA-RNA 
thermal denaturation studies also give it . t 4 1 k ii 
exceptional advantages for liquid column 

- SW 4.. 
chromatography. Designed to transcend con- 
ventional peak-indicating scanning systems, | . 
the Model 2000 is unique in providing quan S 
titative linear recordings of the absorbance 
of flowing samples, thus eliminating the :: 

! 

lt 
necessity of tedious analysis of collected 1| 

- 

fractions. Request brochure and quotation. ii 

Chart illustrates elution 
of AMP from Dowex-1 ., | |4 column with formic acid. .i. | 
Quantitative record with '; : 

' 

zero baseline compari- T 1 1 

son was established by . _................_"_ 
passing the eluent first 
through a 10 mm path 
length cell, then the 
column and subse- 
quently 2, 5 and 10 mm 
cells. Gilford flow- 
through cells, automatic 
sample positioning and 
blank compensation 
were employed. 

INST R U M ENT LAOORATORIES INCORPORATED OB ERLIN OHIO 

FR XJcO 

for 
* RESEARCH 
* STORAGE 
* SEASONING 
* TESTING 

* 1'/2 to 22 cu. ft. capacity 
* Pulldowns from ambient to -140?F. 
* Precision accuracy to ?+1?F. cycle 

control 
* Full year warranty on parts, work- 

manship, and preauthorized service 
* Indicator-Controllers, Alarm Systems, 

7 day recorders, casters, etc., available 
* Storage magazines and canisters 
* Prompt delivery 
* Enviable performance record-ask for 

list of customers served 

For your free Revco File Folder show- 
ing all Revco low temperature cabinets, 
write Revco, Dept. S-93 

beside the STILL waters... 
there's always the LOUGHBOROUGH 

ALL GLASS WATER STILL- 

Two highly productive j 4 LITERS PER HOUR 
models available: and 8 LITERS PER HOUR 

COMPACT * INGENIOUS ? EFFICIENT 
COMPACT: Only 3 components: 
condenser, boiling reservoir, immer- 
sion heater (automatic overload 
protected). 
INGENIOUS: Reservoir fills from tap 
and automatically maintains con- 
stant water level. Cooling water in 
condenser recycles to boiling reser- 
voir . . . preheated. Steam trap 
allows only vapor to enter condenser 
-no solids. 
EFFICIENT: Distillate produced is py- 
rogen free and analyses have shown 
it to contain less than one part in 
10 millions of iron, copper, chromi- 
um or nickel. 
Write for brochure LSI-JCE-9 
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Letters 
(Continued from page 996) 

I suggest that if the Commission 
finally decides to have the symbols con- 
form with the widely accepted stoichio- 
metric relation between oxidant and re- 
ductant, it will suffice to state that they 
should be NAD+ and NADH. By com- 
parison with the currently used DPN+ 
and DPNH the meanings will be well 
understood. Further comment of the 
sort injected into the 1961 report hardly 
can be regarded as germane to the 
principal subject of that report. One 
may also expect corrections of the 
errors in Appendix E. 

W. MANSFIELD CLARK 
Johns Hopkins University, 
Baltimore, Maryland 

References 

1. Report of the Commission on Enzymes of the 
International Union of Biochemistry (Perga- 
mon Press, New York, 1961). 

2. W. M. Clark, Oxidation-Reduction Potentials 
of Organic Systems (Williams and Wilkins, 
Baltimore, 1960). 

The New Regulations Pertaining 
to Research Grants of the 
Public Health Service 

During recent weeks, storms of crit- 
icism of the newly instituted regula- 
tions relating to the management of 
research grants of the National Insti- 
tutes of Health (NIH), a division of 
the Public Health Service (PHS), 
have arisen among the staffs of many 
universities, institutes, and scientific 
societies, and among various individ- 
ual scientists. Congressional Commit- 
tees, the General Accounting Office, 
and the General Counsel of the De- 
partment of Health, Education and 
Welfare, recognizing the occasional 
lack of adequate responsibility by 
grantees of the PHS, have made de- 
mands that scientists not be treated 
as especially privileged citizens and 
that greater fiscal control should be 
exercised in the expenditure of the 
hundreds of millions of dollars award- 
ed annually by the various agencies of 
Congress for the support of scientific 
research. It is important to note that 
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hundreds of millions of dollars award- 
ed annually by the various agencies of 
Congress for the support of scientific 
research. It is important to note that 
the funds of the PHS are awarded on 
the basis of evaluations made by care- 
fully selected scientists, who serve as 
consultants to the Surgeon General, 
and who carefully scrutinize each ap- 
plication for a grant, with respect to 
the objectives, the proposed means of 
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Ace Precision Bore Glass Tubing 

* Standard inside diameter tolerances -- 0.0004" 
* 

Special tolerances available as low as ?t 0.00005" 

Ace Trubore is precision bore tubing of tile highest quality, uni- 
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Electrothermal 
ARMOURED 
HEATERS 
Exceptionally well-adapted to 
NUCLEAR RESEARCH TECHNIQUES 
Meets the need for an electric heat- 
ing cable to operate under more se- 
vere conditions than tapes and for 
use at temperatures of 800?C. Sup- 
plied in standard dimensions shown 
and in lengths to suit individual re- 
quirements. For operation on power 
supply from 12 to 250 volts, A.C. or 
D.C. 

Successfully Applied to 
METAL PIPES-CATALYST 
TUBES-METAL REACTION 

VESSELS, ETC. 
The Electrothermal Armoured Heater is 
constructed of a mineral core and in- 
sulated according to temperature range. 
Resistance alloy is moulded in wire form 
beneath insulation covering and then en- 
closed in a braided nickel alloy sheath. 
Nickel alloy input terminals insulated with 
ceramic for trouble-free operation at max- 
imum temperature. Braiding combines 
flexibility with excellent mechanical 
strength, to withstand handling and 
abrasion without injuring the heating ele- 
ment. Ideal where a high rate of heat 
transfer is required. May be applied di- 
rectly to metal vessels or pipes and may 
be lagged or close-coiled. 
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Cat. No. Temp. Length 
S65110 OC Feet 

H 800 3 
I 800 3 
J 800 6 
K 800 6 
L 800 10 

M 800 10 
N 800 16 
0 800 20 
P 800 20 
Q 800 20 
R 800 24 
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Cat. No. Description Price 
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S84851 Thermocouple 11.55 
S84852 Compensating lead 48 in. (122 cm.) 11.55 
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obtaining them, and the appropriate 
amount of money needed to support 
each application that is recommended 
for approval. 

It is unfortunate that some members 
of the Congress and of the offices 
mentioned think that scientific re- 
search can operate productively when 
subjected to rigid fiscal controls, as 
can a variety of industrial or other 
operations supported by federal funds. 
It is only too easy for critics to char- 
acterize scientists working in areas of 
fundamental research, particularly in 
biological and medical fields, for 
whom "fiscal controls" are necessary- 
for their own good. Yet experienced 
investigators know full well that im- 
portant discoveries simply cannot be 
made in .an atmosphere of restrictive 
rules, regulations, and bureaucracy. 

What has gone wrong? Perhaps it 
is to a considerable degree a result of 
unprecedented rapid growth in (i) 
the number of scientists being trained 
or supported by federal funds; (ii) 
the number and size of the grants; and 
(iii) the almost inevitable differences 
in opinion as to what constitutes essen- 
tial freedom to do good research, as 
compared to what some apparently 
regard as unfettered license. In any 
case, although attainment of the de- 
sired degree of "fiscal control" can be 
insured by the development of severely 
restrictive regulations, the inevitable 
price to be paid is a reduced overall 
productivity of science in America. 
Consequently, the Congress ought to 
have the collective courage to question 
the wisdom of those "directives" of its 
committees and of other groups that 
have led to the establishment of 
restrictive regulations by unwilling but 
apprehensive agencies. 

What are some of these newly made 
regulations that are regarded so un- 
favorably by scientists? 

1) The requirement that grantee- 
investigators not be allowed to alter 
their objectives in a major way, 
except after permission has been rec- 
ommended by a committee or granted 
by officials within the agency from 
which the funds were obtained. 

2) The establishment of rules re- 
quiring that records be kept concerning 
the actual percentage of time that 
grant-supported scientists devote to a 
research project. 
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New AAAS Symposium Volumes 

Spermatozoan Motility 
Edited by David W. Bishop. 322 
pages. 113 illustrations. Refer- 
ences. Index. 28 tables. August 
1962. $7.50 ($6.50 prepaid for 
AAAS members). 

Great Lakes Basin 
Edited by Howard J. Pincus. 320 
pages. 92 illustrations. 46 tables. 
Abstracts. References. Index. Au- 
gust 1962. $7.50 ($6.50 prepaid 
for AAAS members). 

Fundamentals of 
Keratinization 

Edited by E. O. Butcher and R. F. 
Sognnaes. 202 pages. 136 illustra- 
tions. Summaries. References. In- 
dex. May 1962. $6.50 ($5.75 pre- 
paid for AAAS members). 

Biophysics of Physiological 
and Pharmacological Actions 

Edited by Abraham M. Shanes. 
612 pages. 212 illustrations, Refer- 
ences. Index. December 1961. 
$13.50 ($11.75 prepaid for AAAS 
members). 

Order today from 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
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WHY A PF-lIFFER 
BOROSILICATE 
PIPETTE IS BETTER 

* Permanent amber, fused 
graduation markings un- 
conditionally guaranteed: 
for the life of the pipette 

0 Individual care by skilled 
craftsmen 

* Accuracy tolerances fused 
on each pipette 

0 Permanent, bold numerals 
clearly indicate capacity 

0 Uniform flow times 
Q Finely beveled tips 
0 Tops designed for ease of 

control 

O Custom color coding 
available 

0 And Pfeiffer Pipettes 
COST YOU LESS 
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Most of the PFEIFFER Chemistry 
Pipettes have twice the accuracy re- 
quired by Federal specifications for 
general purpose pipettes and meet 
NBS accuracy requirements for Class 
"A" Pipettes. For a copy of the 
latest catalog and/or the name of 
your local dealer, write to- 
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educational activities in an institution 
as are conducive to the scholarly 
development of the individual. 

4) Restrictions upon freedom to 
shift funds within the several budgetary 
categories of a research grant, even 
when a grant has been morally com- 
mitted for several years in advance, 
with those inevitable changes in ori- 
entation that develop and that require 
a maximal amount of flexibility in the 
management of research funds. 

Let us consider then, each of the 
above-listed restrictive regulations, and 
some constructive suggestions for their 
modification. 

1) Scientists reacted vigorously 
against a most objectionable earlier 
restriction that prevented any signifi- 
cant modification of an initially ap- 
proved research objective by a qualified 
investigator. Their objections led the 
Surgeon General of the PHS to an- 
nounce recently a change in this regu- 
lation whereby the alteration of re- 
search objectives is now limited to 
"changes in methodology, approach, 
or other aspects of the project that 
would expedite achievement of its 
(my italics) research objectives, in- 
cluding changes that grow logically 
out of the approved project and serve 
the best scientific strategy." This is a 
major step forward, but even this 
statement does not go far enough, for 
it does not permit an essential change 
in the orientation of a very competent 
and established investigator. All that is 
needed, in this new regulation, is to 
change the italicized word "its" to 
"his." Such a modification would put 
the responsibility for quality and ob- 
jectives where it should be, in the 
hands of the carefully selected investi- 
gator. Furthermore, it would have the 
very salutary strategic effect of not 
encouraging the submission of grant 
applications that are vague with respect 
to objectives and therefore difficult to 
evaluate. It would thus be recognized 
that precision in the delineation of 
a proposed investigation, although of 
great value to advisory committees 
concerned with evaluation, would not 
restrict an investigator to an area that 
new research could demonstrate to be 
unproductive. 

2) Perhaps none of the new regula- 
tions has caused more irritation among 
scientists than has this one; not only 
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scientists than has this one; not only 
is it unrealistic and unworkable, but it 
demands intellectual dishonesty. Good 
investigation cannot be done under the 
shadow of a time clock and effective 
scientists do not work a week of 37.5 
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or 40 hours. A regulation that requires 
that either "per cent of time" (or "per 
cent of effort") or "hours per week" 
be recorded asks for the impossible. 
Contributions to research cannot be 
estimated on the basis of the number 
of hours at either the bench or the 
desk, for equally important intellectual 
contributions actually may occur dur- 
ing conferences with scientific col- 
leagues and students, and, even more, 
with time for reflection: in the library, 
while shaving, or in the quiet of one's 
bed! Let us realize, therefore, that 
neither time nor effort can be gauged 
as with clerks, and scientists should 
not be required to make outwardly 
plausible but actually untenable esti- 
mates of it. 

3) There appear to be some curious 
differences between the kinds of dol- 
lars awarded by the PHS in support of 
research and training and how they 
may be used; these may be defensible 
in terms of bookkeeping and "fiscal 
control," but not in terms of attain- 
ment of intellectually desirable goals. 
Thus, as an example, a PHS research 
grant that fully supports a scientist 
permits him to give only an occasional 
unscheduled lecture, but a modest 
amount of scheduled teaching, de- 
sired by the individual for his own 
intellectual stimulation and growth, 
the respect of his peers, and the devel- 
opment of his career, is forbidden. On 
the other hand, the same man might 
be employed legally, and on a full- 
time basis, on a PHS-supported re- 
search training program and be so 
overburdened with teaching that time 
for productive research would be min- 
imal or absent. 

Clearly, a much more liberal inter- 
pretation is needed of what is reason- 
able in the way of modest and sensible 
participation in teaching that is desired 
by the theoretically full-time research 
worker, and of what actually is bene- 
ficial, not detrimental, to his research. 
To accomplish this requires only a 
common-sense definition of reason- 
ableness-and what could be simpler 
than an average participation of up to 
perhaps 6 hours a week, rather than, 
let us say, up to 15 percent of his 
time and effort? 

4) Some restrictions upon freedom 
to shift funds, within the various budg- 
etary categories of a previously ap- 
proved grant, would seem to be entire- 
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ly warranted if scientists are not to be 
regarded as the best judges of sensible 
and productive ways to obtain desired 
objectives within the framework of the 
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with Laboratory Microscope 

"BIOZET" 
A new dual purpose turret condenser of 
high resolution and a sextuple nosepiece 
accommodating any combination of six 
Phase and Anoptral objectives, enables con- 
venient observation and comparison of 
Phase and Anoptral* contrast images. The 
Reichert "Biozet" with centerable conden- 
ser holder and built-in low voltage illumina- 
tion is ideally suited for this and all other 
investigations in transmitted light and for 
photomicrography. 

*Anoptral contrast is negative phase contrast with 
colored background added to enhance contrast. 
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total amount of money provided for 
the conduct of their own research. But 
if the scientists are not to be trusted, 
who is? As the new rules now stand, 
it can be predicted that a rapidly ex- 
panding army of bureaucratic officials 
will be drafted to rule upon the multi- 
tudinous and laboriously documented 
appeals for budgetary readjustments 
that are certain to be presented con- 
tinually by grantee scientists through- 
out America. Who can evaluate and 
rule upon these appeals? Presumably 
former scientists who, for a variety of 
reasons, become involved in the regu- 
lation of science rather than in con- 
tributing to it creatively. Will not the 
amount of money relegated to the sal- 
aries of this new bureaucracy, as well 
as the amount of time spent by scien- 
tists who ought to be working or think- 
ing, be far more wastefully expended 
than that to be spent, presumably un- 
wisely, each year by a small percentage 
of less severely controlled grantees? 
If the fear is that some institutions 
will use research funds to rehabilitate 
physical facilities (or in some other 
wasteful manner), presumably with a 
view to the better accomplishment of 
the research, will this not be controlled 
adequately by the well-known activ- 
ities of the General Accounting Office, 
which scrutinizes the records of ex- 
penditures by institutions and has the 
power (and exercises it) to enforce 
restitution? If undue travel by scientists 
for conferences and the exchange of 
ideas is a legitimate and really fearful 
problem, a restriction on alterations of 
this aspect of research budgets perhaps 
is defensible. It would seem, however, 
that in all other categories the best 
way to foster scientific progress is to 
delegate authority to the principal in- 
vestigator (and his administrative asso- 
ciates in an institution) to expend the 
allocated research funds with maximal 
freedom. The investigator, as an appli- 
cant, has already been judged to be 
highly qualified for the conduct of re- 
search; a reasonable sum of money 
has already been granted with which 
to gain the desired objectives, and 
maximal attainment will occur only 
with minimal bureaucratic interference 
in the guise of attaining fiscal respon- 
sibility. 

In conclusion, it is suggested that 
the objectives of the Congress to fur- 
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BIOSONIIKK 
,.. Today's Best Probe.., 

FOR HIGH INTENSITY, 
ULTRASONIC CELL DISRUPTION 

No other unit meets the 125-watt output or 240-watt peak capacity of the 
BIOSONIK Probe! Whatever your need . . . biological cell disruption, 
tissue culture dispersion, botanical specimen disintegration, suspension 
preparation of difficult-to-dissolve substances (such as pesticides), emulsi- 
fication, or ultrasonic welding and heating... the BIOSONIK Probe offers 
you the extra power, greater output and localized high intensity that means 
shorter runs and better efficiency. 

FEATURES: 
* Intense cavitation-20 KC resonating frequency 
* Exclusive air-cooled magnetostrictive transducer . . almost indestructible 
* Simple tuning ... variable power easily reproduced 
* Compact and completely portable 
* Universal clamp . . . holds Probe in any position during processing 
* Support stand makes it a strictly "hands-off" operation 

WILL No. 27835 BIOSONIK Probe, complete .................. $820.00 

With BIOSONIK Probe attachments you can 

... PROCESS FROM MICRO-VOLUMES TO CONTINUOUS FLOW... 
at even higher intensities, sufficient to disrupt 2ml of aged yeast 
cells with ease. 
Will No. 27838X Continuous Flow/High Intensity Chamber, auto- 
clavable, jacketed for cooling, batch capacity 2 to 3 2ml.. $150.00 

.. . COOL SAMPLE MORE EFFICIENTLY ... keep tip temperature 
under +10?C when using ethylene glycol, at -10?C, as coolant. 
Will No. 27839X Cooling Jacket, slips over standard probe.. $50.00 

. . . CLEAN MICRO COMPONENTS . . . provide intense cavitation 
within 25ml chamber of inverted probe. 
Will No. 27841X Cup Probe Tip, with cap to prevent spattering; 
requires cooling jacket above ......................... $70.00 

... PROCESS MICRO QUANTITIES IN NARROW TUBES. 
Will No. 27841X-2 Needle Probe Tip, only Y" diameter, inter- 
changeable with standard a8" probe .................... $57.50 

Write Will today! Get complete 
details on the BIOSONIK Probe 

_______________ and its attachments. 
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agencies as the National Institutes of 
Health and the National Science Foun- 
dation, need further consideration- 
carefully and promptly. For this pur- 
pose, it has been suggested by others 
that the National Academy of Sciences 
be invited to arbitrate in the present 
controversy. What could be more ap- 
propriate in this case? 

Specifically, there is need (i) to re- 
duce the present limitations upon mod- 
ifications of research objectives; (ii) to 
abolish the keeping of records by re- 
search workers of "time and effort"; 
(iii) to liberalize the interpretation of 
"full-time" and to permit scientists en- 
tirely paid from research grants to 
participate to a modest degree in 
teaching; and (iv) to remove restric- 
tions upon the transfer of funds be- 
tween the different categories of a 
budget set up to permit an initially de- 
sirable research objective to be attained. 

It is unthinkable that the errors of 
a very small proportion of the grantees 
of the Public Health Service and of 
other federal agencies should be so 
exaggerated that, in purging them, seri- 
ous and lasting harm be done to the 
progress of science. The people of the 
world probably have received more 
permanent benefit from unimpeded sci- 
entific research and development than 
from almost any other application of 
American intelligence, ingenuity, enter- 
prise, and public money (1). 

ARNOLD D. WELCH 
Yale University, 
New Haven 11, Connecticut 

Note 

1. The substance of this letter, by the chair- 
man of the Department of Pharmacology, 
Yale University School of Medicine, has re- 
ceived the approval, as well as the construc- 
tive criticism, of the other chairmen of the 
departments and the dean of the School 
of Medicine, and the provost of Yale Uni- 
versity. 

Intelligence and Genetic Trends 

From time to time students of evolu- 
tion have urged that adverse changes 
are probably taking place in the collec- 
tive pool of human genes and that 
practical measures may be needed to 
counter the trend. For geneticists such 
assertions raise questions, to which 
there are no simple answers, about 
their individual and collective respon- 
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questions do not appear to have been 
discussed in print. 
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and Evolution (1), Ernst Mayr devotes 
a chapter to the evolution of man in 
which he supports the view of Julian 

Huxley that the frequency of superior 
combinations of alleles in the collective 
pool of human genes has diminished 
and is probably continuing to do so. 
The assertion applies especially to 
human intelligence and is based on (i) 
fossil evidence of long-term changes in 
cranial capacity, indicative of an early 
period of rapid evolution of mental 
ability which apparently came to an 

abrupt halt, and (ii) the much dis- 
cussed negative correlation between 
I.Q.'S of school children and family size. 
As a remedy for this supposed trend, 
Mayr proposes the introduction of 
financial changes, involving the manner 
of taxation and the payment of educa- 
tional fees, to encourage (rather than 
to deter as they now do) procreation 
by, and the education of, gifted people. 

Even if the evidence for a decline 
in the genetic basis of intelligence were 
generally accepted as adequate (which 
Mayr recognizes is not the case), many 
geneticists would still be inclined to 
wonder just what they personally should 
do about a problem which can seem 
at one and the same time terribly im- 
portant and yet, perhaps, not very 
urgent. 

Probably only a minority, even 
among geneticists, feel reasonably sure 
that there is such a downward trend. 
Experts called upon to advise the 
British Royal Commission on Popula- 
tion (2) have pointed out a number of 
deficiencies in the evidence, and recent 
limited data have done little to support 
the view that a decline is, in fact, in 
progress (3, 4). 

Interpretation of the seemingly un- 
favorable fertility differential is far 
from simple. (i) Childless members of 
the parental generation, who are not 
ascertained in studies of the I.Q.'s of 
school children, may be predominantly 
of lower-than-average intelligence (4). 
(ii) Children with many brothers and 
sisters may develop more slowly than 
other children so that they under- 
represent their parents' intelligence. 
(iii) A similar negative correlation has 
been observed in the Scottish Mental 
Survey (5) between sibship size and 
height (and also weight) which, by the 
reasoning applied to intelligence, would 
seem to indicate a decline in the fre- 
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WHEN we speak of "value plus", we don't use the words loosely. They 
have a definite place in the design, manufacture and pricing of Borroughs 
CustomLab Furniture and fixtures. It is nationally recognized that 
Borroughs' "custom designing at standard cost" means maximum func- 
tional efficiency, modern styling, and precise, durable construction, at 
the price of ordinary lab furniture. You'll find Borroughs' literature very 
helpful in comparing laboratory furniture values. 
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Yes, you can see what's going on 
inside the new NALGENE? SEPA- 
RATORY FUNNEL... right down 
to the stopcock. See the demarca- 
tion line clearly. Nalge's continu- 

ing research has produced the 
first polypropylene separatory 
funnel... unbreakable... trans- 
lucent. Newest techniques permit 
blow molding the funnel in one 
continuous piece . . . nothing to 

impede the flow of the material. 
This separatory funnel (500 ml.) 
resists virtually all chemicals, 
and you can autoclave it, too. The 
non-sticking TEFLON: TFE plug 
provides a perfect seal without 
lubrication. No lubrication... no 
contamination. A polyethylene 
stopper won't freeze under any 
provocation. Every time a Nalgene 
separatory funnel is dropped, 
you're saving replacement dol- 
lars. It doesn't break! For more 
information write for Brochure 
M-563, Dept. 2133, The Nalge 
Co., Inc., Rochester 2, New York. 

*Du Pont registered trademark. 

E NALGENE f LABWARE 
Leader in quality plastic labware since 1949 
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for man's genetic future must be re- 
garded as essentially healthier than one 
of smugness based on present igno- 
rance. 

To hope that the biological aspects 
of man's evolution will be "duly taken 
into consideration by those entrusted 
with the task of planning the future of 
mankind" (1, p. 662)-if by this is 
meant the elected representatives of the 
people or the civil servants whom they 
control-seems either unrealistic or else 
positively dangerous as long as geneti- 
cists themselves are not in some sort of 
general agreement. 

Let us suppose, however, that the 
reasoning and the inference are correct, 
although still unproved, and that all 
that is required in order to achieve 
unanimity of opinion on the urgency of 
the matter is adequate evidence. How 
much effort would be justifiable, under 
these circumstances, in an attempt to 
obtain such evidence in spite of known 
substantial difficulties? A major defect 
in most studies so far, which will have 
to be remedied in future undertakings, 
is that the negative correlation of I.Q. 
test scores with family size has been 
investigated in only a single generation 
of tested individuals-a procedure that 
must be regarded as inherently unsuit- 
able for distinguishing between a 
genetic and an environmental compo- 
nent in intelligence. More elaborate 
studies will, of course, be much more 
demanding in their requirements. 

While it is generally recognized-that 
the first step in detecting the supposed 
genetic trend would have to be the 
devising of methods by which mental 
capacity or performance can be parti- 
tioned into a heritable and a non- 
heritable fraction, the unlikelihood that 
a strictly psychological test will ever do 
this has not been especially emphasized. 
Certainly no physical test is envisioned 
which would partition stature into a 
heritable and a non-heritable fraction, 
and intelligence may well be much the 
same. The only sound method in either 
case would seem to be a breeding test. 
For intelligence, this would have to 
take into account not only the I.Q.'S 
(or other measures of performance) of 
the parents, but also various assess- 
ments of the degrees of social adversity 
against which these I.Q.'s were achieved. 
To identify a transmissible component, 
it would then be necessary to observe 
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the parents, but also various assess- 
ments of the degrees of social adversity 
against which these I.Q.'s were achieved. 
To identify a transmissible component, 
it would then be necessary to observe 
the I.Q.'s of the children as developed 
under known degrees of social ad- 
versity. 

Even this does not represent the 
ultimate in refinement and must be re- 
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garded as just one more step in the 
quest for discrimination. True, it will 
distinguish a transmissible component 
from one conditioned by an environ- 
mental factor which has been newly 
injected into the family history. The 
further distinction, however, between 
transmission by genes and that which 
takes place as a result of family tradi- 
tions and habits is more difficult, al- 
though it must not be regarded as 
wholly impossible. Curiously, neither 
the suggested obvious improvements in 
design, nor possible further refinements, 
have been explored in any detail, even 
in discussion. Haldane suggested to the 
Royal Commission on Population that 
a two-generation approach was needed, 
but neither he nor any of the other 
advisers mentioned details. It would 
almost seem as if the organizational 
and financial difficulties in a two-gen- 
eration study of appropriate design and 
size have caused the geneticists to re- 
nounce their own special kind of test 
(that is, the breeding test) in favor of 
something they have hoped the psychol- 
ogists might devise, but which will 
probably never materialize. One could 
probably defend even the extreme op- 
posite view that a very bad test of 
performance, when used in a suitable 
two-generation study, is superior to the 
most refined test of performance when 
used in any single generation study. 

Two generations of I.Q. scores, speci- 
fic for families, are in fact available 
from the investigation being carried 
out at the Dight Institute (4) but meas- 
ures of social adversity are lacking. 
This project is small in comparison with 
what would be required to detect cor- 
relations of fertility with the heritable 

component of intelligence, as assessed 
by a two-geneiation approach incorpo- 
rating refinements of the kinds men- 
tioned earlier, although it is considered 
large by most standards since it in- 
cludes records of over 80,000 people. 
Size can be critical where precision is 

required, and especially where a num- 
ber of variables are to be considered. 

A more appropriate scale might even 

approach that of the Scottish Mental 

Survey (in which about 80,000 chil- 

dren, 11 years of age, were tested in a 

single year), but the test would be 

repeated annually to build up family 
histories, including social particulars, 
spanning two generations. This would 
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tent in the Dight Institute study) and 
of such information on family size and 
social characteristics as is collected by 
the vital statistics system. 

An undertaking of this kind would 
become possible only through rapid 
handling and compact storage of the 
large quantities of data, and through 
use of an appropriate technology for 
linking up successive records relating 
to the same individuals or families (6). 
Under such conditions, however, it 
would become less laborious to follow 
all the families in a geographic region 
by using the routine records, than to 
follow a 1-percent sample by personal 
interview and correspondence. A study 
involving 50,000 to 100,000 records per 
year might correctly be regarded as 

large, but it seems less so when it is 

pointed out that a central office of 
the Canadian Pacific Railway receives 
a similar number of records of freight 
car movements each night and uses 
them to update a master file of freight- 
car histories for accounting purposes. 

For any large two-generation study 
of family histories full-time effort on 
the part of one or more senior research 
scientists would be needed, in designing 
and testing procedures, arranging for 
use of existing records of I.Q. test scores 
and family relationships, and ensuring 
continuity and flexibility in the running 
of the project over a period of 30 years 
or more. Other costs might equal the 
salaries, or be even greater. Neverthe- 

less, I.Q.'S of children are measured by 
most schools routinely, and family rela- 

tionships are unambiguously recorded 
in the vital statistics registration system 
together with some social data. Thus, 
we have hardly begun to use the vast 
amounts of relevant information we 

already possess and much of it (relating 
chiefly to the I.Q. scores) is sytemati- 
cally destroyed after a limited period so 
that if not used currently it may be 

irretrievably lost. 
Mayr's reasoning, like that of Huxley 

and others, is largely divorced from 

questions of detailed design and costs 
of relevant scientific studies. Perhaps, 
after all, the effort required would be 
too great in view of present uncertain- 
ties about the extent of the refinement 
that might be achieved even with the 
best of planning, difficulties in inter- 

pretation that might still remain, and 
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tional costs involving many billions of 
dollars even in a single lifetime. If the 
matter is really that important, who 
should be doing the detailed thinking 
about the next step towards an ultimate 
demonstration of the presumed delete- 
rious trend? 

Perhaps consideration should also 
be given to the possible genetic effects 
of legislative changes of the kinds rec- 
ommended by Mayr, irrespective of 
whether the frequencies of "superior" 
gene combinations are decreasing. 
Would such measures lead to any sub- 
stantial increase in their frequencies, 
and is this desirable? These questions 
could, presumably, be studied by fol- 

lowing appropriate sub-groups within a 

population, but how much thought and 
effort are such studies worth? 

HOWARD B. NEWCOMBE 

Biology Branch, Atomic Energy of 
Canada, Chalk River, Ontario 
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That 1953 Fallout 

E. J. Sternglass refers to the fallout 
in 1953 in the Troy-Albany area in his 
report "Cancer: Relation of Prenatal 
Radiation to Development of the 
Disease in Childhood" [Science 140, 
1102 (7 June 1.963)]. He assumes 
that there would have been a significant 
dose to the bone marrow of the human 
embryo because of radioisotopes in- 

gested by the mother with fresh milk 
and vegetables. 

As I pointed out in a previous com- 
ment, upon a report by Ralph Lapp 
[Science 138, 732 (9 Nov. 1962)], the 
1953 fallout in this area occurred on 
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ment, upon a report by Ralph Lapp 
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1953 fallout in this area occurred on 
26 April 1953 and the average date of 
first pasturing in the area was 12 May, 
17 days later. There was a total of 5.36 
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'AS CHROM TT 

GAS CHROMATOG 

Pressure Reaction Apparatus 
PARR Series 4500 

For bench-scale reac- 
tions in 1 or 2 liter, 
stirrer-type bombs at 

pressures to 1000 

psig. and tempera- 
tures to 350? C. 

Provides internal stirrer, pressure gage, thermowell, 
safety rupture disk and convenient fittings for (a) 
introducing gas, (b) removing liquid samples, and 
(c) releasing gas without interrupting agitator or 
heater. Available in T316 stainless steel, also in 
seven other corrosion-resistant metals and alloys. In- 
ternal cooling coils and glass liners can be supplied. 

Ask for latest issue of Specification 4500 

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

DETECTOR OVEN % COLUMN OVEN PRE-HEATER: 
TOP VIEW OF OVEN ASSEMBLIES 

.odel 620 . ........... 
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;RAPH 
Compact, bench top system with built-in 
versatility complete with interchangeable 
columns and detectors. Makes it readily 

HYDROCARBONS adaptable to changing research require- 
/ ments. Up front are controls, indicators, oven 

FATTY ACIDS . openings and sample injection port for re- 
STEROIDS producible performance. The sensitivity and 

stability of Savant's Gas Chromatograph 
system, makes it suitable for the most de- 
manding high-precision analytical determi- 

~'=~~~ ~nations. 
: SAVANT SERVES 

SCIENCE 
Investigate today. Write for 
Bulletin 1011/63, for corn- I T 
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GLASS ABSORPTION 
CELLS mad KLETT by 

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

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