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The New Beckman Model 130 Spectrochrom? Analyzer 
Snap-in columns 
Gradient pump 

- . ^ . ^. . *?*+.+* ? Continuous flow spectrophotometer 
Automated Column Chromatography-in One Console Recorder 

For the busy investigator-here is a complete column chromatography console-the 

Spectrochrom Analyzer. It is at once an experimental laboratory which allows you 
to select the conditions you wish for chromatography of proteins, nucleoproteins, 
nucleic acids-and when you have found the best conditions - it becomes a routine 
instrument you program for automatic reproducible runs. 

The Spectrochrom Analyzer contains all the systems you need for column chromatog? 
raphy : a gradient system to program the desired gradient curve and flow rates; 
interchangeable fractionating columns which snap in place in seconds; a spectro? 
photometer to monitor continuously at any three wavelengths from 200 m/* through 
the visible region; pH and conductivity monitors; a multi-channel recorder to show 
the results and conditions of the run; a refrigerated 250-tube fraction collector, and 
all the other components for automatic programmed operation. 

Best of all, the Spectrochrom Analyzer is backed by Beckman service. Our field engi? 
neers install the Spectrochrom Analyzer, train your operator, provide a year's service 
without additional cost. For more information on this new way to take full advantage 
of column chromatography in your research program, write for Data FHe 130-5 

Fraction collector 
pH and conductivity monitors 

Beckman INSTRUMENTS, INC. 

SPINCO DIVISION 
Palo Alto, Califo/nia 

INTERNATIONAL SUBSI DlARl ESt GENEVA, SWITZERLANO; MUNICH, GERMANY; GLENROTHES, SCOTLAND. 



From 

Saunders 

outstanding texts 

in the 

biological sciences 

iilWI";!;;llliil 

Villeefs Biology 

Fourth Edition! 

Arey's Human Histology 

New (2nd) Edition?Ready June! 

Gardner, Gray and O'Rahilly's 

Anatomy 

New (2nd) Edition-Just Ready! 

Gardner's Fundamentals of 

Neurology 

New (4th) Edition-Just Ready! 

Bradshaw's Laboratory 

Microbiology 

New?Just Ready! 

Barnes' Invertebrate Zoology 

New-Published February! 

Romer's Vertebrate Body 

Third Edition! 

Romer#s Shorter Version of The 

Vertebrate Body-TfiiVd Edition! 

Giesefs Cell Physiology 

Second Edition! 

Mizeres and Gardner's 

Methods of Dissection 

New-Just Ready! 

Burrows' Textbook of Microbiology 

New (18th) Edition-Just Ready! 

Villee, Walker, Smith#s 

General Zoology 

New (2nd) Edition- 

Published February! 

Consider these books 

for your classes! 

W. B. SAUNDERS 

COMPANY 

West Washington Square 

Philadelphia 5, Pa. 

Mlk. 
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COVER 

The more common species of oceanic zoo- 
plankton in the North Pacific. The taxo- 
nomi? groups to which they belong, together 
with the copepods, comprise the major 
portion of the animal biomass in the upper 
150 meters of water. These animals are 
as diverse in function as they are in form. 
The chaetognath Sagitta enflata (left) and 
two of the pelagic mollusks, Atlanta peroni 
(top right) and Cavolinia inflexa (lower 
center), are predators; the euphausid 
Euphasia pacifica (top center) is a filter 
feeder, primarily on phytoplankton; and 
the other pelagic mollusks, Limacina buli- 
moides (upper left center) and Carinaria 
japonica (bottom) feed on particulate 
matter by means of mucus. Groups of 
zooplankton species characterize specific 
areas of the ocean. See page 453. [A. O. 
Flechsig] 



FROM CARTER-PRINCETON... 

THE FIRST COMPLETE, INTEGRATED 

THERMOELECTRIC INSTRUCTION UNIT 

IN CONVENIENT, PORTABLE FORM 

New Model 1101 Dramatically Demonstrates Thermoelectric Cooling, Heat 

Pumping, Power Generation; Meets Advanced As Well As Primary Teaching 

Requirements; Has Dozens Of Uses In Industry and Research Laboratories 

Here, in one compact, portable unit, 
is a complete, fully professional in? 
strument for demonstrating and 
teaching thermoelectric principles, 
and exploring new industrial and 
commercial thermoelectric appli? 
cations. 
For students, teachers, engineers 
and scientists, Model 1101 is the 
key to an exciting new world of 
accomplishment. Thanks to recent 
developments in semiconductor 
materials, the path is clear to de? 
velopment of practical thermoelec? 
tric applications in dozens of fields. 
Thermoelectric cooling, heat 
pumping and power generation 
have uses as varied as home re- 
frigerators, unattended nuclear- 
powered radio transmitters, 
surgical brain probes, space 
craft distillation units, photo 
processing and portable antibi- 
otic protection. 

Exclusive 
Thermoelectric Module 

A unique advantage of Carter- 
Princeton's Instruction unit is 
its thermoelectric module that 
visually demonstrates 
both the 

Seebeck and Peltier effects. These 
phenomena occur when two differ? 
ent kinds of conductor or semicon? 
ductor materials are connected in 
a closed electrical circuit. When 
the materials are held at different 
temperatures, a current flows in 
the circuit (Seebeck effect). Con- 
versely, if direct current is intro? 
duced in the circuit, a temperature 
difference is created. 

Plug In And Use Anywhere 
Model 1101, housed in a seamless 
case with gasketed cover and car- 
rying handle, is only 9%" x 13" x 
10", and weighs but 25 pounds; op- 

erates on 110 volt, 60 cycle, single 
phase current. 

Instruction Booklet Gives Steps 
For Such Experiments as These: 

1. Thermoelectric cooling 
2. Determination of an actual 

freezing curve 
3. Measurement of freezing point 
4. Determination of heat 

pumping efficiency 
5. Determination of the A T 

versus current relationship 
6. Evaluation of the maximum 

heat pumping capacity at 
AT = 0 

7. Thermoelectric power genera* 
tion with load application 

8. Determination of Seebeck 
voltage 

9. Determination of the power 
generating efficiency 

10. Determination of the Seebeck 
coefficient 

Model 1101 is in production and 
available for early delivery. For 
complete specifications and prices, 
contact Sales Director, Carter- 
Princeton, Electronics Division of 
Carter Products, Inc, 178Q Alexan? 
der Street, Princeton, N. J. Tele? 
phone (609) WAlnut 1-2880. 

Other Carter-Princeton Products 
Include: 

Thermoelectric Temperature Sta? 
bilized Enclosures; the *Ultra- 
ComparatorTM universal electronic 
relay (precisely differentiates be? 
tween low level input signals); 
air-cooled thermoelectric heat ex- 
changers; precise biomedical tem? 
perature controls; others meeting 
specific requirements for thermo? 
electric cooling. 

cP 

h*^? 

*Trade Mark-Patent Pending 

%M$%&&&m. 

CARTERPRIMCETON 

i_!j:SStti ASm. 
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NUMBER 4 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 con? 
centration as a function of time. 

IDENTIFICATION OF FREE RADICALS 

In numbers 1-3 of this series, we have presented examples which 
illustrate the detection of free radicals using EPR. This example, 
No. 4, will discuss how EPR can identify free radicals. 

fIG. 1, H-AT0M 

65 GAUSS 
H 

FIG. 2, METHYL RADICAL 

7 GAUSS 

Free radicals are often associated with molecules containing 
magnetic nuclei. One common example would be molecules con? 

taining hydrogen. The hydrogen nucleus has a permanent mag? 
netic moment If the free radical electron in its orbit comes into 
proximity with a hydrogen nucleus, its energy is perturbed by the 
"additional" magnetic field associated with the magnetic mo? 
ment of the hydrogen nucleus. 

The magnetic field for each hydrogen nucleus will either add of 
subtract from an externally applied laboratory magnetic field, 
thus resulting in a splitting of the electron resonance absorp? 
tion into multiplets. The number of splittings depends upon the 
number of nuclei (n) interacting with the electron and the spin 
quantum number (I) of the nucleus. In the case where all nuclei 
are alike then there are (2nl + l) splittings possible. The 
strengh of the "additionar' magnetic field will, of course, de? 

pend on how close the electron comes to the nucleus or, more. 

correctly, the "spin" density at the magnetic nucleus. 

It is this interaction between the magnetic nuclei and the un? 
paired electron which allows positive identification of the free 
radical. Two simple examples are illustrated in Figs. 1 and 2. 
Fig. 1 is the spectrum of a hydrogen atom where n=l,I?V4 
yielding 2 lines with a separation between. lines of ~ 500 gauss. 
Fig. 2 is the spectrum of the methyl radical where n=^<3 and 
I*** Vz yielding 4 lines and a splitting of ~r 24 gauss. 

Detection and identification of free radicals are not the only 
results obtainable from the EPR spectrum, however. It is also 

possible to measure the rate of free radical formation for studies 

of.complete reaction kinetics. 

Varian EPR Spectrometer systems and accessories are designed 
for a wide range of applications in the fields of chemistry, 
biology, medicine, and physics. For additional information about 
the example above or other examples in this series, please write: 
INSTRUMENT DIVISION. 

VARIAN 

PALO ALTO 18, 



MECHANICAL TARING 

greatest breakthrough 
in 

laboratory 

weighing 
since the 

single-pan 
balance! 

Model 2623 

With beaker on pan, 
all systems read ZERO. 

Now you proceed 
with the weighing. 

The new Model 2623 analytical balance is another FIRST from 
SARTORIUS. 
With this instrument, built-in weights are used for mechanical taring 
up to capacity?which is 100 grams. In other words, any vessel (beaker, 
flask, tube, etc), or other supporting medium for the sample?even 
papers weighing only a few milligrams?can be tared to the fourth 
decimal place (0.1 mg). And the actual weighing of a sample proceeds 
from a scale and counter system which reads ZERO. 
When weighing-out solutions or powders, the procedure can be reversed 

so that the balance is pre-loaded with any desired amount. Again, the 
weighing proceeds without regard for the container. 
Calculations are eliminated, the possibility of reading errors is reduced 
and the entire procedure is completed in just seconds; if another vessel 
is needed, one can also readjust to a new tare value in seconds. 
For users who really need taring facilities, this system is much faster 
and much simpler than any taring technique which involves a manual 
adjustment of weights. With the 2623, you dial-in the tare?just as you 
dial-in the weight 

For complete descriptive literature, please contact: 

BRINKMANN INSTRUMENTS, 1NC. 
115 Cutter Mill Road, Great Neck, N.Y. 
PHILADELPHIA ? CLEVELAND ? HOUSTON ? MIAMI ? MENLO PARK, CAL * ST. LOUIS 
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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 

VANGUARD INSTRUMENT COMPANY 

DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTATION FOR RESEARCH 
P. O. Box 244 ? LaGrange, Illinois ? FLeetwood 2-1600 

Regional Offices: New York, New York, 520 Fifth Avenue, TN 7-1998 
San Francisco, California, 115 New Montgomery Street, EXbrook 2-0511 
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Require 

practical 

programming 

and high 

temperature 

operation? 

Need 

quantitative 

response 

to all 

compounds? 

Want to 

perform 

two quick 

"screening" runs 

without 

shut-down time? 

Dual columns 

minimize 

baseline 

drift. 

Four-wire 

tungsten filament 

detector 

does the job. 

Use 

either column 

for 

analysis. 

D RSCo's MODEL 60-31 DUAL COLUMN GAS CHROMATOGRAPH is designed to give you low- 

cost, high-performance operation. It's a rugged benchtop unit with plentyof versatility, especially when 

used with our Multilinear Temperature Programmer accessory. The dual column operation minimizes 

baseline drift and either column may be used for analysis without shutting down to change columns. 

Additional applications versatility is provided by the Model 60-31's preparative capability and precise 

temperature control to 500?C. ? Our 60 Series of Compact Gas Chromatographs also includes the 

new Model 62, with single ordual flame ionization detector operation at an amazingly low cost. And 

for continuing research in a variety of applications, 

our 600 Series ModularGas Chromatograph offers 

unlimited capability for adapting to new techniques 
as soon as they are developed. ? We'll be glad to 

send you further details. Just write or give us a call. 200 SOUTH GARRARD BLVD. . RICHMOND, CALIFORNIA 
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BEST BUY: 

MODEL 

139 

NEW MODEL 139 

ULTRAVIOLET-VISIBLE 

SPECTROPHOTOMETER 

-BY ANY STANDARD 

GIVES MORE PERFORM? 

ANCE AT LESS COST 
At no extro cost LD Full coverage of 

ultraviolet and visible ranges. LU Tran- 

sistorized line-operated power supply. 

G9 High dispersion difraction grating 
optics. 31 Direct reading in transmit- 

tance and absorbance. LU Precision scale 

expansion. GD Linear wavelength output. 
Normal operating range is 205 to 800 

millimicrons for transmittance measure? 

ment. 

Optional All attachments for ultraviolet 
and visible spectral analysis, plus such 

exclusive attachments as atomic absorp? 
tion and emission photometry. 

Pooling two decades of experience in 

spectroscopic equipment, Perkin-Elmer 

and Hitachi Limited have joined to create 

this modern spectrophotometer. 

We believe that the result of this joint 
effort is the finest instrument of its type 
available anywhere in the world. Price: 

$2300 delivered to your laboratory any? 
where in the United States. 

Please write for a complete brochure and 

price list on this new instrument to Instru? 
ment Division, Perkin-Elmer Corporation, 

910 Main Avenue, Norwalk, Conn. 

???liWsi 

% 

??fc 

y 

\ 

PiRKIN-ELMER 



EP-DISC 

Electrophoresis 
(pat. pending) 

NEW 

ADVANCES FROM 

CANALCO 

Schematic of a typical serum separation, 
showing eight colored fractions and ten 
colorless fractions, bounded by refrac- 
tile lines viewed against a striped and 
tilted background. 

An integrated system for high-resolution electrophoretic 

separation and collection of proteins or other high- 

molecular-weight ionic substances. 

Using the same basic principles as the now widely used 

analytical "Disc Electrophoresis/' this preparative unit 

Columns of various sizes permit elution from sample 
volumes up to 100 ml, or multiples thereof. 

The separating medium isa double layer of specially 
formulated polyacrylamide gel with chemically coordi- 

nated upper and lower buffers. Fractions are separated 
and tightly layered in the lower "Stackihg Gel," and move 

in order of their electrophoretic mobility to the bottom of 

the column. Here they are washed away by flowing buffer 

to a fraction collector. En route, the flowing fractions pass 

through a detector where each change of protein is noted 

and indicated on a recorder. This correlates the location 

of each eluted fraction with its collector tube. 

o 

Canal Industrial Corporation 
4935 Cordell Avenue, Dept. E-51 
Bethesda, Maryland 

3 MAY 1963 449 



and 10 more . As long 

as empty test tubes in handsome red polypropylene racks 

(holding 10 each) are supplied on the right, the same may be 

removed from the left ? with enclosed fractions, of course. 

Twenty (20) racks can be put in the apparatus for the period 

of unattended run. Write GILSON MEDICAL ELECTRONICS, 

Middleton, Wisconsin, for data on the 

GME LINEAR FRACTIONATOR 
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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. 

Technicians, Equipment, and Originality 

Research mores are changing radically with the times. With the shift 

in attitude toward research from indifference to almost idolatry, there 
has come financial backing. And money has a powerful chemotactic 

effect, even on scientists. American science must "double and redouble" 
in size and strength, as several official reports have recently put it. 

One reason for concern is the increasing growth of complexity, num? 

ber, and cost of instruments and the growth in number, but decrease 
in capacity, of technicians. Instruments and technicians may, I suggest, 
reduce seriously the creativeness and originality of the young investi- 

gator. Before he has had the experience of being a naturalist, a man 
with his butterfly net, he is cast into a world consisting of a laboratory 
full of modern apparatus and two technicians who know how to do 

reliably almost nothing. 
How can investigators keep the possibilities of fresh and creative 

approaches open for study? My suggestion is simple and, I am sure for 

many, simple-minded. When a young man starts his research, let him 

get his butterfly net out and put his thinking cap on. Sit down with 

the problem as it exists in nature?see and feel the problem?then de- 
cide how it can best be solved. With simple equipment and a clear plan, 
first he should try some preliminary orienting experiments with his own 

eyes and hands, not those of a technician. Then he should buy, or de? 

sign, the necessary equipment and hire the technicians who may accel- 
erate the work. Thus a problem might get solved, instead of just a 

paper being written. 
Sir Alexander Fleming didn't have the benefit of modern instrumen? 

tation, a dishwasher, and a statistician to tell him what he had found. 
The latter, of course, could only tell him whether the results were "sig? 
nificant." I suspect Sir Alexander knew this already, don't you? 

Am I trying to say that too much money is being spent on research? 

No, I am not. You must remember that research was a tenement-type 
operation just 15 years ago, and it takes time and money to clean out 
slums. Many laboratories need renovation, and many need rebuilding, 
and new ones need to be started. The total budget for research is still 

very small compared with items in the total budget of the United States, 
especially when you ruminate on how some of it is spent. 

But the amount of money is not as important as how it is spent. I 
have touched on one problem. There are other problems such as the 

bigness of institutions, the tyranny of departmentalization, administra? 
tive rights, and responsibilities; the problem of expertness in mendicancy 
and problems of the ethics of science. 

Neither scientists nor administrators have given much attention to 
the environment in which soience is to grow. Until we are willing to 

give serious attention to these problems, we are not in a position to 

say "how much?" How much depends on what you have in mind. 
What I have in mind is to create a research environment in which 

originality thrives and technicians, equipment, and money are contrib- 
utors?not roadblocks.?Irvine H. Page, Research Department, Cleve? 
land Clinic, Cleveland, Ohio. 



Consider the record of TMC 400 Series Puise-Height 

Analyzers... practically every laboratory has an old standby 

among many pieces of equipment. The TMC Models 401, 
402 and 404 analyzers certainly seem to qualify. Hundreds of 

these instruments have logged tireless months of uncom- 

plaining service in laboratories all over the world. What 

features make them favorites? 

Well, in spite of their compactness (38 pounds, 1 cubic foot 

of bench space), they are versatile. Carry them from lab to lab 

. . . even into the field. All they require is any 110 volt 

source, either AC or DC Plug them in, they go right to 

work. The Models 402 (2 input) and 404 (4 input) have 

built-in linear amplifiers, gating and switching circuits, and 

convenient memory subgroup capabilities. Select 4 (100), 
2 (200) or 1 (400) at will, all without external routing circuits. 

Completely transistorized, they contain all solid-state com? 

ponents and instantly exchangeable cards with printed cir- 

cuitry. WRITE, WIRE, PHONE for details and demonstration. 

SIGNIFICANT SPECIFICATIONS: 

Memory Capacity: 105 cpc (106 on order) 
Dead Time: 39 -+- 0.2N jusec, (where N = chan? 
nel number) Display: compact 3" CRT.Preset 
Live Times: 9 ? from 0.1 to inf. Readout: 
Your choice ? analog, digital, binary; printed 
and punched paper tape, punch cards, type- 
writerand strip-chart recording. Prices: From 
about $9,000. F.O.B. North Haven, 

TMC is the original designer/producer of transistor? 
ized multi-channel analyzers. Today, TMC instrumenta? 
tion is delivered to every nation in the free world for 
use in the most advanced laboratories known to man. 
For full specifications, information, consultation, 
please write or phone your nearest Sales Office or 
factory direct... North Haven CE 9-2501. 

TECHNICAL MEASUREMENT CORPORATION 
441 WASHINGTON AVENUE, NORTH HAVEN, C0NN., U.S.A. 

Sales Offices in all Principal Cities of the Free World 

EUROPE: TECHNICAL MEASUREMENT CORPORATION. fimbH, Frankfurt/Maln, Germany 
FAR EAST: NICHIMEN CO., LTD., Tokyo, Japan 
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A REC0RDIN6 

TITRATOR 

FOR *1270 

The new Combi-Titrator 2 was designed for 
routine potentiometric titrations, especially 
in control applications, with recording of the 

complete titration curve. Features include an 

operating range from 0-14 pH (+1400 to 
?1400 mV), endpoint anticipation control, 

recording on single sheets or strip chart, 
built-in magnetic stirrer, micro and macro 
burettes with capacities from 1 to 50 ml and 
an operating accuracy of 0.1 pH. 

For complete descriptive literature, please 
contact: 

METROHM 
BRINKMANN INSTRUMENTS, INC. 11S Cytt?rMill R..d. CreM N.ck.He?V.rk 

PHILAOELPHIA ? CLEVELANO ? HOUSTON ? MIAMI ? MENIO PARK. CAC ? ST. LOUIS 
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SCIENCE AND ENGINEERING 

TELEVISION JOURNAL 

The "Science and Engineering Television Journal" is televised 
weekly at 11:10 p.m. in cooperation with New York City's 
educational TV station, WNDT/Channel 13. These 1-hour 
telecasts are designed to supplement the traditional channels of 
communication among scientists and engineers. Plans are being 
considered which will make "Television Journal" recordings 
available to other ETV stations about the country. 

2 May: EXPLORATION IN SEMANTIC SPACE?American 
Psychological Association. Chairman: Charles E. Osgood, 
President, American Psychological Association. 

9 May: CYCLONES?American Meteorological Society. Chair? 
man: Jule Charney, Professor of Meteorology, Massachusetts 
Institute of Technology. 

16 May: MODERN INFORMATION RESOURCES FOR TO- 
MORROW'S ENGINEER?Engineers Joint Council. Chair? 
man: Eric A. Walker, President, Pennsylvania State Univer? 
sity and President, Engineers Joint Council. 

23 May: BIOCHEMISTRY?AAAS in collaboration with the 
Federation of American Societies for Experimental Biology. 
Chairman: Wiiliam D. McElroy, Director of the McCollum- 
Pratt Institute, Johns Hopkins University. 

30 May: GEOCHEMISTRY: METEORITES AND THE 
EARTH?American Chemical Society. Chairman: H. D. 
Holland, Associate Professor of Geochemistry, Department 
qf Geology, Princeton University. 

The "Television Journal" is presented under the auspices of 
12 scientific and engineering societies and coordinated by the 
AAAS. The program is produced by John J. MacKenzie. Pro? 
ject Director is E. G. Sherburne, Jr., of the AAAS. 

"Science and Engineering Television Journal" 
1697 Broadway 

New York 19, New York 

GLASS ABSORPTION 

CELLS f KLETT 

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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AIR ACTION JAWS New Instron pneumatic ac- 

make gripping a breeze 
tk>n 

^wsu 
are 

desi^f,to 
simphfy the gripping of films 

and foils and many other hard-to-hold materials. 

The mechanical advantage of the design provides 
a high gripping force with laboratory air pressure ? 

or, higher air pressure to accommodate materials 

often difficult to hold in other types of grips. 
A constant gripping force on the sample is main? 
tained by the pneumatic design. It also provides 
the ultimate in "follow-up" action to compensate 
for decay of holding force due to creep of the sample 
in the jaws. 

Other important advantages: 
? Reduces jaw breaks to a minimum by selection 
of optimum clamping force. 
? Eliminates a test variable by insuring repro? 
ducible clamping force from sample to sample. 
? Both hands free for accurate positioning of the 

sample. Jaws close or open quickly with a foot 
switch or a flick of a finger control lever. 

Available in a choice of two sizes for different 
load capacities: 5000 grams at 40 psi ? 200 pounds 
at 40 psi. Designed for use with Instron Universal 

Materials Testing Instruments, these jaws are 

readily adaptable to other tensile testing machines 

as well. 

For complete information, please write for 

catalog 1-5-1. 

FOR ADVANCED INSTRUMENTATION IN STRESS-STRAIN 
BEHAVIOR, LOOK TO INSTRON 

.5* s? <*%, ?// - ?,? \ \ k -"": : ',.-& 

ENGINEERING CORPORATION 
2519 WASHINGTON ST.. CANTON, MASS. 
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A REC0RDIN6 

TITRATOR 

AND 
pH 

STAT 

FOR 1820 

The Combi-Titrator 3 D is a research and 

control instrument for regular endpolnt titra- 

tions, potentiometric titrations and constant 

potential titrations (pH Stat), with or without 

recording. It is especially useful for the 

study of kinetic reactions such as the de? 

termination of cholinesterase activity, de- 

naturization of proteins, enzymatic degrada- 
tion of carboxyl-ester compounds, hydrolysis 
of anhydrides, etc. because it offers ex- 

tremely accurate facilities for quantitative 

analysis. 

Operating features include micro and macro 

burettes with capacities ranging from 1 to 

50 ml, operating accuracy to ^fcO.Ol pH, re? 

sponse sensitivity to 0.002 pH, drift limited 

to less than 0.01 pH/24 hours, endpoint 

anticipation control, multiple recorder 

speeds and recording on single sheets or 

strip chart. 

For complete descriptive literature, please 
contact: 

METROHM 
BRINKMANN INSTRUMENTS, INC. 115 Cutter Mill Road, Great Neck, New York 

PHILADELPHIA ? CLEVELAND ? HOUSTON ? MIAMI ? MENLO PARK. CAL. ? ST. LOUIS 
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The a[b?p 

of Lab Safety 

TSI 

(Time Sterile Indicator) 
Begin and end with T S I 

Conversion Label 
In all biological functions, preparation of 
glassware should start with a TSI Conver? 
sion Label that shows the word "CONTAM- 
INATED" to identify its condition. 

When glassware is sterilized, the term 
"CONTAMINATED" is converted to the 
word "STERILE/' thus eliminating human 
errors and articulating service product has 
had. 

All specimens are considered "CONTAMI- 
NATED" and sterilizing should be repeated 
before dangerous material is disposed of. 

The TSI Conversion Label is the only label 
showing a color change at 250? F. after 
15 minutes in the autoclave. 

Leading laboratories now use 
this system to safeguard the 
health of their personnel. 

See your nearest hospital 
or laboratory supplier for 
service. 

Write today for samples and complete description. 
PROFESSIONAL TAPE CO., INC 
365-P Burlington Ave. ? Riverside, Illinois 

Rack 

'em 

up! 

Consider the Honeywell Accudata VII Amplifier for your signal 
conditioning where you must substantially reduce the loading 
of the electronic circuit to be tested. It is atrue differential ampli? 
fier which not only amplifies low level signals, but also provides 
the attenuation and impedance-matching necessary when using 
galvanometers to measure voltages of from 500 microvolts to as 
high as 500 volts. 

Send today for bulletin 2042 to Honeywell, Denver Division, 
Denver 10, Colorado. Or telephone us direct at 303-794-4311. 

DATA HANDLING SYSTEMS 

Honeywell 
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Meetings 

Thermal Imaging Techniques 

The principle of focusing the image 
of the sun or an incandescent source 
onto the surface of a solid body in 
order to heat the surface to a high 
temperature has been known since 
ancient times. However, it is only in 
recent years that serious consideration 
has been given to the utilization of 
this heating technique in industrial 
and domestic applications and in re? 
search in high temperature chemistry 
and physics. Interest in such techniques 
has been stimulated primarily by the 
increased technological importance of 
the high temperature chemistry and 

physics of chemical substances. Atomic 
warfare has also brought with it the 

desirability of simulating in the lab? 

oratory the high heat fluxes which are 
encountered in the proximity of nuclear 

explosions. 
Consequently a conference to re? 

view and assess progress in the ap? 
plication of thermal imaging techniques 
was held on 4 and 5 October 1962 
at Acorn Park, Cambridge, Massa? 
chusetts. While the majority of dis- 
cussants were from the United States, 
other contributors came from Belgium, 
France, England, and Algeria. 

Early investigations of the poten- 
tialities of thermal imaging techniques 
were devoted almost entirely to solar 
furnaces. Such furnaces have the ad? 

vantage that the sun is a constant 

temperature heat source. However, 

they generally require relatively mas- 
sive optical systems, varying from 5 to 

100 feet in diameter; it is only pos? 
sible to operate them when the sun is 
well above the horizon; and the output 
from the sun is attenuated by varying 
atmospheric and meteorological con? 
ditions. Faced with these inconveni- 

ences, suitable alternatives to the sun 
have been sought. Among the alterna? 
tives and the most popular at the 

present time is the blown, magnetic- 
ally stirred carbon are which has a 

temperature of about 6000?K. This are 

attains the same sample temperatures 
or heat fluxes as those obtained with 

a solar furnace, and the apparatus is 
reduced to proportions which can be 

conveniently contained in the average 
laboratory. Because this apparatus is 

now commercially available and the 

basic characteristics of the devices are 

sufficiently well known, the confer? 
ence members concentrated on their 
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applications and not on the details of 
their design. 

Are imaging furnaces suffer from 

their own shortcomings; for many 

purposes the are is not sufficiently 
stable and its anode is usually con- 
sumed in less than 20 minutes. Be? 
cause of these deficieneies, new 
sources are of continuing interest. 
The utilization of three such sources 
was described in talks on high pres? 
sure, graphite-resistor lamps (D. L. 

Richardson, A. D. Little, Inc), the 
carbon vapor lamp (G. P. Ploetz, 
Air Force Cambridge Research Lab? 

oratories), and high wattage xenon 
and mercury vapor are lamps (W. E. 

Thouret, Duro-Test Corp.)- Although 
lasers were not formally discussed at 
the conference, it was felt that prog? 
ress in the development of continu? 

ously operating solid state devices 
should be followed closely. 

Two experimental problems restrict 
the application of thermal imaging 
techniques more than any others. These 

problems are associated with the uni- 

formity and density of the energy flux 
incident on the sample and with the 

difBculty of measuring the temperature 
of and the temperature distribution 
over the heated surface. The uni- 

formity of the flux distribution is 

partly a function of the quality of 
the optical surfaces of the apparatus. 
Both a new method of fabricating 
large diameter parabolic mirrors in- 

expensively and a simple technique for 

testing them for geometrical perfec- 
tion were reported upon (T. S. Lazlo, 
Avco Research and Development Divi? 

sion). Techniques for finding a focus 
at the plane of maximum area with 
constant irradiance were also de? 
scribed and practically demonstrated 

(C. P. Butler, U.S. Naval Radiological 
Defense Laboratory). Other authors de? 
scribed ingenious calorimeters and flux 
redistributors used in measuring or 

modifying the incident flux distribution. 
Calculation of the temperature of 

samples from a knowledge of the in? 
cident or emitted energy is hampered 
by a lack of knowledge of the spectral 
angular emission and absorption char? 
acteristics of substances. Definite prog? 
ress has been made, however, in the 

development of instruments which 

permit average sample temperatures to 
be estimated from measurements of 
the incident, emitted, and reflected 

energy. L. Eisner (Barnes Engineer? 
ing Co.) described two spectrora- 
diometers which show promise of 

yielding reasonable accurate tempera- 
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tures in the 1000? to 2500?C tempera? 
ture range in spite of a 25 percent 
uncertainty in sample emittance. A 

technique for determining spectral re? 
flectance and emittance of a sample in 
an imaging furnace was also described 

(M. R. Null, National Carbon Co.). 
About half of the conference was 

devoted to a discussion of research ap? 
plications. Are imaging furnaces had 
in every case been used, and a wide 

range of properties of substances are 
now being investigated. For research 

purposes the advantage of the image 
furnace technique is that it permits 
experiments to be carried out at tem? 

peratures in the 1000? to 3500?C tem? 

perature range under extremely pure 
conditions or in strongly oxidizing or 

reducing atmospheres. The sparsity of 
data on the chemistry of systems under 
these conditions makes it profitable to 
obtain even qualitative information only 
roughly related to the International 
Practical Temperature Scale. 

Four papers given at the conference 
were devoted to crystal growth. The 

presentation by R. Poplawsky (General 
Motors Corp.) was particularly impres- 
sive because it suggested that single 
crystals of high melting substances can 
now be grown and zone purified with 
a high degree of refinement and con? 
trol by using imaging techniques. The 

qualitative usefulness of imaging tech? 

niques was also illustrated by several 

speakers who presented the results of 
studies of the thermal degradation of 

organic substances, of reactions be? 
tween inorganic solids and gases, of 
solid propellant ignition, and of the 
ablation of solids. Two presentations 
described plans for utilizing imaging 
techniques in high temperature mass 

spectrometry. 
Melting point and emissivity meas? 

urements have been attempted with 

promise of success and apparatus is 

being developed for the measurement 
of electrical and thermal conductivities 
at high temperature. It was also dem? 
onstrated that, with skillful application, 
precise quantitative measurements can 
be made by using are imaging tech? 

niques (H. Prophet, Dow Chemical 

Co.). Results of measurements of the 
heat capacity of boron nitride and 
aluminum oxide over the temperature 
range of 1300? to 2200?K were shown 
to agree well with measurements made 

by conventional techniques over the 
lower portion of the range. 

Raymond F. Walker 
National Bureau of Standards, 
Washington 25 

G Q 
PUREST OBTAIN ABLE 

? 
Oo?? 

ALL YOU NEED 

?from the foremost producer 

of atmospheric gases! 

? Produced under continuous mass] 

spectrometer control. 

? Fast nationwide delivery. 

? Guaranteed ultra-high purity. 

? Scientifically blended and tested 

mixtures for any need. 

? Quality based on more than 50 

years of rare gas know-how. 

? Complete technical service. 

SEND FOR NEW 20-PAGE 
ONE-SOURCE RARE GAS BOOKLET 

First comprehensive 
price and specification 
list for all rare gases 
and mixtures ... 

CUP COUPON -ATTACHTO 
BUSINESS LETTERHEAD 

Rare Gases, Dept. SC-51 
Linde Company 
Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N. Y. 

? Please send a copy of your booklet 
listing prices, specifications, and in? 
formation on LINDE Rare Gases. 

? Have a representative 
contact me. 

LINDE 

COMPANY 
"Linde" and "Union Carbide'* are registered 
trade marks of Union Carbide Corporation. 
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Write for Bulletin No. 392 to: 

PHOTOVOLT CORP. 
1115 Broadway ? New York 10, N. Y. 

new 
Welch 

No. 1377A 

Ultra High 

Vacuum 

Pumping 

System 
140 Liters per 

Second 
Ultimate 
Vacuum 

1 x 10-9 mm 
Hg (Torr) 

WITH 
CONSTANT 
SPEED OVER 

WIDE 
PRESSURE 
RANGE 

The new Welch No. 1377A Turbo-Molecular 
Pumping System produces an ultimate vacuum 
of 1 x 10-o mm Hg (Torr) and better; constant 
speed of 140 liters per second over a range of 
1 x 10-2 to 1 x 10-8 mm Hg (Torr). 

The clean, vapor-free Turbo-Molecular Pump 
is combined with the well known Welch Duo- 
Seal No. 1397 two-stage mechanical pump, 
providing a completely assembled and tested 
pumping system, ready for use. 

Advance design of the Turbo-Molecular Pump 
permits the use of an air slit ten times the 
size of previous designs and greatly reduces 
risk of damage by air impact. heat expansion 
and dirt particles. 

TYPICAL USES: 
? Evacuation of power tubes 

and X-ray tubes 
? Solid state research 
? Semiconductor production 
? Thin film metallizing 
? Optic coating 
The Welch No. 1377A is partic? 
ularly useful in processes in? 
volving separation of materials 
or isotopes with different molec? 
ular weights, as in particle 
acceleration work. 
Send for Bulletin 1377A 

TODAY! 

THE WELCH SCIENTIFIC COMPANY 
-ESTABLISHED 1880- 
1515 Sedgwick Street, Dept. E. Chicago 10, Illinois, U.S.A. 

Manufacturers of Scientific Inxtrvment and Laboratory Apparatus 

SCIENCES in Communist China 

CONTENTS 

SCIENCE AND SOCIETY. 
4 chapters 

BIOLOGICAL AND MEDICAL 
SCIENCES. 7 chapters 

ATMOSPHERIC AND EARTH 
SCIENCES. 4 chapters 

MATHEMATICS AND THE 
PHYSICAL SCIENCES. 

5 chapters 

ENGINEERING SCIENCES 
AND ELECTRONICS. 

6 chapters 

This AAAS symposium volume represents a systematic ef? 
fort on the part of American scientists, many of them of 

Chinese origin, to give a clear, unified account of material 

gleaned from about 250,000 pages of scientific journals and 
books published in Continental China. 

Until now, information about science and scientific develop? 
ment under Communist control has not been available to 
Western scientists because of the language barrier, and be? 
cause so few copies of relevant books and journals have 
been available. 

This volume presents a heretofore unavailable opportunity 
to assess a decade of science in Communist China. 

* If you are not a member of the AAAS, you may 
join now, and order this volume at the special 
member price. Enclose $8.50 dues for your first 

year of membership, along with payment for the 
volume. 

Price: $14.00* ($12, prepaid, for AAAS members) 

Individual membership in the AAAS offers many 
benefits in addition to savings on AAAS volumes. It 
includes Science, and the quarterly AAAS Bulletin. 

Order today from 

American Association for the Advancement of Science 

1515 Massachusetts Avenue, NW Washington 5, D.C. 
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Forthcoming Events 

June 

1-8. International Electrotechnkal 
Commission, Venice, Italy. (American 
Standards Assoc., 10 E. 40 St., New York 
16) 

2-5. Society of Aerospace Material and 
Process Engineers, Philadelphia, Pa. (A. 
F. Feldbush, Box 613, Azusa, Calif.) 

2-5. International Soc. for the Study of 
Diseases of the Colon and Rectum, 1st 
congr., Athens, Greece. (H. E. Bacon, 
Dept. of Colon and Rectal Surgery, 
Temple Univ. Medical Center, Philadelphia 
40, Pa.) 

3-11. Space Science, 4th intern. symp., 
Warsaw, Poland. (J. R. Beaulieu, 
COSPAR, 28 Nieuwe Schoolstraat, The 
Hague, Netherlands) 

4-6. National Electronic Packaging and 
Production, conf., New York, N.Y. (J. 
McGrath, T. C. Gams & Associates, 250 
Elizabeth Ave., Newark, N.J.) 

4-6. Technical Assoc. of the Pulp and 
Paper Industry, 1st water conf., Cincin? 
nati, Ohio. (H. O. Teeple, TAPPI, 360 
Lexington Ave., New York 17) 

4-7. European Federation of Corrosion, 
3rd congr., Brussels, Belgium. (G. Biva, 
Societe de Chimie Industrielle, 32, rue 
Joseph-II, Brussels 4) 

4-8. Society of Physical Chemistry, 13 th 
annual, Paris, France. (G. Emschwiller, 
Societe de Chimie Physique, 10, rue 
Vauquelin, Paris 5) 

4-10. Operating Experience with Power 
Reactors, conf., Vienna, Austria. (H. 
Storhaug, IAEA, Div. of Scientific and 
Technical Information, 11 Kartner Ring, 
Vienna 1) 

5-6. European Federation of Chemical 
Engineering, 46th, Frankfurt-am-Main, 
Germany. Secretariat, Deutschen Arbeits- 
kreises Vakuum, 6 Frankfurt am Main 
7, Rheingau-Allee 25, Germany) 

5-7. International Symp. on Zone Melt? 
ing, Karlsruhe, Germany. (H. Schild- 
krecht, Institut fiir Organische Chemie, 
Universitat Erlangen, Fahrstr. 17, Erlang- 
en, Germany) 

5-10. Documentation Research and 
Training Center, 1st seminar, Bangalore, 
India. (A. Neelameghan, Documentation 
Research and Training Centre, 696 Cross 
Rd. 11, Malleswaram, Bangalore 3, India) 

6-8. Chemical Inst. of Canada, 46th 
conf. and exhibition, Toronto, Ont. (J. R. 
Gray, Chemical Div., Shell Oil Co. of 
Canada, 505 University Ave., Toronto) 

6-8. Manufacturing Chemists9 Assoc, 
91st annual, White Sulphur Springs, 
W.Va. (MCA, 1825 Connecticut Ave., 
NW, Washington 9) 

6-12. Hurricanes and Tropical Meteor? 
ology, 3 rd technical conf., Mexico City, 
Mexico. (M. A. Alaka, Natl. Hurricane 
Research Project, Room 517, Aviation 
Bldg., 3240 NW 27th Ave., Miami 42, 
Fla.) 

9-13. Air Pollution Control Assoc., 
annual, Detroit, Mich. (A. Arch, 4400 
Fifth Ave., Pittsburgh 13, Pa.) 

9-15. International Hospital Congr., 
13th, Paris, France. (J. C. J. Burkens, 
Intern. Hospital Federation, 24/6 London 
Bridge St., London S.E. 1, England) 

9-15. National Speleological Soc, 
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Mountain Lake, Va. (J. R. Holsinger, 115 
W. Cameron Rd., Falls Church, Va.) 

10-11. American Vacuum Soc., annual 
conf., New York, N.Y. (W. G. Matheson, 
P.O. Box 1282, Boston 9, Mass.) 

10-13. German Metallurgical Soc, gen? 
eral assembly, Berlin. (Deutsche Gesell- 
schaft fiir Metallkunde, Alteburger Str. 
402, Koln-Marienburg, Germany) 

10-14. Health Physics Soc, annual, 
New York, N.Y. (L. Gemmell, Brook- 
haven National Laboratory, Upton, 
N.Y.) 

10-14. Molecular Structure and Spec? 
troscopy, symp., Columbus, Ohio. (H. H. 
Nielsen, Dept. of Physics and Astronomy, 

Ohio State Univ., 174 W. 18th Ave., 
Columbus 10) 

10-15. Engineering Societies of Western 
Europe and the U.S., 8th plenary assem? 
bly, Munich, Germany. (E. Hianne, So? 
ciete Royale Belge des Ing6nieurs et des 
Industriels, 3 rue Ravenstein, Brussels 1, 
Belgium) 

10-21. Analog Computation, Washing? 
ton, D.C. (B. P. Shah, Dept. of Mechan? 
ical Engineering, Catholic Univ. of Amer? 
ica, Washington 17) 

11-13. Stimulus Generalization, Boston, 
Mass. (D. Mostofsky, Boston Univ., 332 
Bay State Rd., Boston 15) 

12-14. Heat Transfer and Fluid Me- 

A Bench-top Chromatography Oven 

This bench-top drying oven develops 
four standard size chromatograms 
quickly and uniformly while under full 
view. Temperatures up to 110?C can 
be pre-set and controlled by the hydrau- 
lic thermoregulator. 

High-output heating elements are 
concealed in the base and protected 

OVERALL 

DIMENSIONS 

26" Wide 

35" High 
15" Deep 

from droplets of combustible solvents. 
By connecting a motor or water aspira- 
tor to the exhaust outlet, heated air is 
gently circulated over the chromato? 
grams for fast, uniform drying, as sol? 
vent vapors are evacuated. 

Sheets hang on removable rods which 
easily hook in place inside the oven 
chamber. A large safety-glass door per? 
mits full-length viewing of color devel? 
opment and facilitates temperature 
reading. The metal-reinforced door is 
gasket-sealed and closes securely with 
a positive latch. 

The entire oven chamber is fiberglass 
insulated and constructed of corrosion- 
resistant stainless steel. 

Unconditional 1-Year Warranty 

WRITE FOR CATALOG COS 533 

New Brunswick Scientific Co., Inc 

1130 Somerset St.,New Brunswick,N. j. 

Manufacturera and Distributors of Precision Laboratory Apparatus 

507 



NOW FROM i'H^i'WMfr 

3 simple steps to 

automatic, precise 

temperature testing 

a select a Delta chamber ?\ 

1060W 

Choose from 15 well-proven models. ?200?F 
to+600?Fwith reliable control to?V4?F... 
0.14 to 5.8 cu. ft. test volumes... go from 
70?F to -65?F in IVz to 8 min.; to 500?F 
in 6 to 35 min. (depending upon model) ? ? ? 
extremely^compact. 

(2a66 fixtures or drawers \ 

6VYG TTT60WD 

TTT 60WD ?- Specially designed for reliable 
electrical connection and switching when 
testing transistors, diodes, etc. 
6WG ? A wide variety of quickly changed 
drawers and doors for handling test speci? 
mens. 

f 3plug in programmers ^ 

v 

MR-3 
MR"2 

To save you time and improve testing, Delta 
Design offers the widest range of equipment 
for automating temperature testing. Exam- 
ples: MR-1 cycles between any high and low 
for thermal shock testing-... MR-2 also cy? 
cles to ambient, as in MIL STD 202B testing 
?.. MR-3 programs the rate of temperature 
change, using an easily changed program 
cam. 

Circle the reader service |= gsr 
number for the new, complete |.f|_^7? 

Delta Design catalog. 
"" 

|__m^/J.-.J 
PRODUCTS MANUFACTURED BY DELTA DESIGN, INC, ARS NOW SOLD AND 
8ERVICED BY NON-LINEAR SYSTEMS, INC*? AND 19NL9 FACTORY OFFICES 
tOCATED THROUGHOUT THE U.S* 

4$ 
non-Imear systems, inc. 
Del Mar. California 
phone: 755-H34 Area Code 714 
TWX: 714-277-3191 
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chanics Inst., Pasadena, Calif. (J. J. Har- 
ford, American Rocket Soc, 500 Fifth 
Ave., New York 36) 

12-14. Stochastic Models in Medicine 
and Biology, Madison, Wis. (J. Gurland, 
Mathematics Research Center, U.S. Army, 
Univ. of Wisconsin, Madison 6) 

13-14. American Rheumatism Assoc, 
Atlantic City, N.J. (J. A. Coss, Jr., 20 
E. 76 St., New York 21) 

13-15. American Soc of Limnology 
and Oceanography, Ann Arbor, Mich. (G. 
H. Lauff, Sapelo Island Research Founda? 
tion, Sapelo Island, Ga.) 

13-15. Endocrine Soc, Atlantic City, 
NJ. (J. H. Turner, 1200 N. Walker, 
Oklahoma City, Okla.) 

13-15. Great Lakes Navy Research and 
Development Clinic, Columbus, Ohio. (B. 
D. Thomas, Battelle Memorial Inst., 505 
King Ave., Columbus 1) 

13-16. International College of Angi- 
ology, 5th annual, Atlantic City, N.J. (H. 
E. Shaftel, ICA, 32 Broadway, New 
York 4) 

13-17. American College of Chest 
Physicians, Atlantic City, N.J., (M. Korn- 
feld, 112 E. Chestnut St., Chicago 11, 111.) 

14-15. Institute of Mathematical Statis? 
tics, 95th Madison, Wis. (J. Gurland, 
Mathematics Research Center, U.S. Army, 
Univ. of Wisconsin, Madison 6) 

14-17. Instrument Soc. of America, 
Los Angeles, Calif. (W. H. Kushnick, 
530 William Penn PI., Pittsburgh 19, Pa.) 

15-16. Advancement of Private Practice 
in Social Work, 2nd conf., Denver, Colo. 
(P. Ledbetter, ACSW, Suite 1520, Medi? 
cal Arts Bldg., Houston 2, Tex.) 

16-19. Northeastern Section, Botanical 
Soc of America, summer field meeting, 
Pittsburgh, Pa. (L. K. Henry, Section of 
Plants, Carnegie Museum, Pittsburgh 13) 

16-20. American Medical Assoc, At? 
lantic City, NJ. (R. M. McKeown, 510 
Hall Bldg., Coos Bay, Ore.) 

16-20. American Nuclear Soc, Salt 
Lake City, Utah. (O. J. DuTemple, 244 
E. Ogden Ave, Hinsdale, 111.) 

16-21. American Inst. of Electrical 
Engineers, general meeting, Toronto, Ont., 
Canada. (R. M. Magee, Bendix Systems 
Div., Ann Arbor, Mich.) 

16-22. Medical Librarianship, 2nd 
intern. congr., Washington, D.C. (R. Mac- 
Donald, Natl. Library of Medicine, Be- 
thesda 14, Md.) 

17-18. Learning, Adaptation, and Con? 
trol in Information Systems, symp., 
Evanston, 111. (J. T. Tou, Computer Sci? 
ences Laboratory, Technological Inst., 
Northwestern Univ., Evanston, 111.) 

17-19. American Dairy Science Assoc, 
Lafayette, Ind. (H. F. Judkins, 32 Ridge- 
way Circle, White Plains, N.Y.) 

17-19. Canadian Federation of Bio? 
logical Societies, London, Ont. (A. H. 
Neufeld, CFBS, Faculty of Medicine, 
Univ. of Western Ontario, London, Ont.) 

17-19. Hanford Symp. on Biology of 
Radioiodine, Richland, Wash. (L. K. 
Bustad, Biology Laboratory. General 
Electric Co., Richland) 

17-19. Society for the Study of De? 
velopment and Growth, Storrs, Conn. 
(W. A. Jensen, Dept. of Botany, Univ. 
of California, Berkeley 4) 

17-21. American Soc for Engineering 
Education, Philadelphia, Pa. (W. L. Col- 

lins, American Soc. for Engineering Edu? 
cation, Univ. of Illinois, Urbana) 

17-21. Gas Chromatography, 4th intern. 
symp., Ann Arbor, Mich. (Instrument Soc. 
of America, 530 William Penn PL, Pitts? 
burgh 19, Pa.) 

17-22. Pacific Division. AAAS, San 
Francisco, Calif. (R. C. Miller, Cali? 
fornia Acad. of Sciences, Golden Gate 
Park, San Francisco) 

17-22. International Congr. of Engi? 
neers, 4th, Munich, Germany. (Deutscher 
Verband Technisch-Wirtschaftlicher Ver- 
eine, Prinz-Georg-Str. 79, Dusseldorf, 
Germany) 

17-23. Nuclear Energy, 8th intern. 
congr., Rome, Italy. (Ufficio Congressi e 
Mostre CNEN, Via Belisario 15, Rome, 
Italy) 

18-20. Chemistry and Biochemistry of 
Fungi and Yeasts, symp., Dublin, Ireland. 
(T. S. Wheeler, Dept. of Chemistry, Uni? 
versity College, Science Bldgs., Upper 
Merrion St., Dublin) 

18-22. American Soc. of Ichthyologists 
and Herpetologists, Vancouver, B.C., 
Canada. (J. A. Peters, Biology Dept., 
San Fernando Valley State College, 
Northridge, Calif.) 

19-21. Joint Automatic Control conf., 
Minneapolis, Minn. (T. J. Williams, 
Monsanto Chemical Co., St. Louis, Mo.) 

19-21. Metal Chelates in Chemical 
Analysis, natl. symp., Tucson, Ariz. (H. 
Freiser, Dept. of Chemistry, Univ. of 
Arizona, Tucson) 

19-26. World Petroleum Congr., 6th, 
Frankfurt-am-Main, Germany. (U.S. Natl. 
Committee, 15 W. 51 St., New York, 
N.Y.) 

20-21. Institute of Mathematical Sta? 
tistics, 96th, Eugene, Ore. (D. G. Chap? 
man, Dept. of Mathematics, Univ. of 
Washington, Seattle 5) 

20-21. Nutrition Soc. of Canada, 6th 
annual, London, Ont. (E. V. Evans, Dept. 
of Nutrition, Ontario Agricultural College, 
Guelph, Ont., Canada) 

22-23. Ukrainian Medical Assoc. of 
North America, Kerhonkson, N.Y. (R. W. 
Sochynsky, UMA, 2 E. 79 St., New 
York 21) 

23-26. American Soc. of Agricultural 
Engineers, Miami Beach, Fla. (J. L. Butt, 
P.O. Box 229, St. Joseph, Mich.) 

23-29. American Soc. for Horticultural 
Science, Caribbean region, 11th annual, 
Mexico City, Mexico (E. H. Casseres, 
Calle Londres 40, Mexico 6, D.F.) 

23-26. American Soc. of Mechanical 
Engineers, Ithaca, N.Y. (A. B. Conlin, 
Jr., 345 E. 47 St., New York, N.Y.) 

23-28. American Soc. for Testing and 
Materials, 66th annual, Atlantic City, 
N.J. (ASTM, 1916 Race St., Philadelphia 
3, Pa.) 

24-26. International Astrophysical 
Symp., 12th, Liege, Belgium. (M. Migeotte, 
Institut d'Astrophysique, Cointe-Sclessin, 
Belgium) 

24-26. American Soc. of Heating, Re- 
frigerating and Air Conditioning Engi? 
neers, Milwaukee, Wis. (R. C. Cross, 345 
E. 47 St., New York 17) 

25-28. American Home Economies 
Assoc, Kansas City, Mo. (D. S. Miller, 
3705 Van Buren Ave., Corvallis, Ore.) 

(See issue of 26 April for comprehensive list) 
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