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Forth comning 

Texts for 

Spring Classes 
A 

.0 . . 

Barnes- New! 

INVERTEBRATE ZOOLOGY 
A New Text-designed for upper division college courses. 
It requires at least one year's background in biology or 
zoology. Both East and West coast fauna are covered, dis- 
cussing anatomy, physiology, ecology, and taxonomy of each 
individual phylum. Groups are considered systematically, 
correlated to the others through their phylogenetic rela- 
tionships. Dr. Barnes examines each group from a general 
standpoint, avoiding the distorted and narrow concepts 
often produced in students through over-emphasis upon 
one "representative" species. However, those invertebrates 
commonly used as laboratory specimens are referred to 
throughout the text, familiarizing the student with the 
particular characteristics of those forms. Chapters include: 
Protozoans, Mollusks, Coelenterates, Turbellaria, Lopho- 
phorates, the Lesser Deuterotsome Invertebrates, etc. Most 
of the illustrations were drawn by the author. 
By ROBERT BARNES, Ph.D., Associate Professor of Biology, Gettysburg, 
College, Penna. About 592 pages, 6" x 91/4", about 467 illustrations. About 
$10.00. New-Ready February, 1963 

King & Showers- New (5th) Edition 

HUMAN ANATOMY and PHYSIOLOGY 
Here is full, clear presentation of 'the structure and func- 
tion of the human body as a whole and in relation to all 
its parts. An excellent text for a survey course, especially 
for elective students. This New (5th) Edition increases em- 
phasis on pathophysiology, giving the student greater com- 
parison between normal and abnormal. Extensive revisions 
have been made throughout the text, and entirely new dis- 
cussions have been included in this edition on cell struc- 
ture, reflex activity of the spinal cord, the basal ganglia, 
skeletal muscular tissue, cardiac muscle, regulation of food 
intake, formation of urine, and reproductive physiology. 
By BARRY G. KING, Ph.D., Accident Prevention Research, U.S. Public 
Health Service; formerly Associate Professor of Physiology, Ohio State 
University School of Medicine; and MARY JANE SHOWERS, R.N., Ph.D., Assistant Professor of Anatomy, University of Kentucky Medical School. 
About 480 pages, 612" x 934", with about 322 illustrations, 55 in color. 
About $5.50. New (5th) Edition-Ready January, 1963 

Gladly Sent to Teachers 
on Approval 

I_ 

Order Today! 

Anson- New (2nd) Edition 
ATLAS of HUMAN ANATOMY 

This New (2nd) Edition represents an intensive revision 
of a beautifully organized and magnificently illuminated 
anatomical atlas. Dr. Anson has bent every effort to meet 
the specific needs of the student. Many new drawings have 
been added, many have been redone. Labels and legends 
have been fully revised to insure clarity and completeness- 
new orienting illustrations precede each section, alerting 
the student to the location of the anatomical area under 
study- Separate- tables of contents have been added to 
facilitate location of specific illustrations. This is an ac- 
curate regional presentation, up-to-date in its teaching 
approach, admirably suited to accompany present-day 
anatomy texts. 
By BARRY J. ANSON, Ph.D., Robert Laughlin Rea Professor Emeritus, 
Department of Anatomy, Northwestern University Medical School; Re- 
search Professor, Department of Otolaryngology and Maxillofacial Surg- 
ery, College of Medicine, State University of Iowa. About 648 pages 
778" x 103/", with about 600 illustrations. About $18.00. 

New (2nd) Edition-Ready February, 1963 

Rhodin- New! 
ATLAS of ULTRASTRUCTURE 

Here is an important supplement to the standard textbook 
on histology . . . a tool the student can use to help him 
bridge the gap between light microscopy and electron 
microscopy. This is the first atlas of its kind; devoted ex- 
clusively to ultrastructure. It brings together in a clear and 
simple fashion the wealth of information that is presently 
available concerning mammalian ultrastructure. Seventy- 
eight full page plates depict the structure of minute slices 
of tissue from selected organs and systems, embedded and 
stained to reveal superb detail. In addition to the many 
high-magnification illustrations in this volume, a large num- 
ber of low-magnification comparison illustrations have been 
included, as well as sets of pictures with serially increased 
magnifications. 
By JOHANNES A. G. RHODIN, Professor of Anatomy, N.Y.U. School of 
Medicine, Docent of Anatomy, Karolinska Institutet, Stockholm, Sweden. 
About 208 pages, 9" x 111/2", illustrated. About $10.00. 

New-Ready January, 1963 
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Compare the specifications: 
Resolution: ... 2 millimicrons 

Sensitivity: ... 1.0 parts per billion concentration of quinine 
sulfate in 0.1N sulfuric acid solution with 1-ml sample yields full 

The B/A Model SF-1 Fluorescence Spectrophotometer scale meter deflection. 

is a compact instrument of modern design combining Wavelength Range:... Excitation and fluorescence=220 to 700 
the advantages of spectrophotometry and the inherent millimicrons. 

sensitivity of fluorescence measurement. The ultra-high Slit widths: ... Choice of three spectral slit widths (2, 8 and 32 
~~.. ~~. ? , - ., ~~~. ? ,~mp) in each of four locations. 

sensitivity of the SF-1 permits assay of fluorescent com- 

pounds in the parts-per-billion range and the high resolu- Sample size: ... 1 ml; 4 microliters with SAMPLE MASTERt 

tion of its two dual-grating monochromators augments tB/A's unique SAMPLE MASTER attachment (an optional extra) per- 
mits surface measurements in the horizontal plane, provides beam 

the high specificity of fluorescence assay in identifying focussing outside the sample chamber, and includes a sample cham- 
unknown compounds. ber holder for cuvettes as small as 4 microliters. 

unknown compounds. 

A IO A D-A^OM/C, /IAC. 

Pl^g|<&? (5niversily Road. CamAridge &8 Jfas.. 

Write now for complete information on Model SF-1. 

Engineers and Scientists: Investigate challenging oppor- 
tunities with B/A. Write Industrial Relations Director. 
An equal opportunity employer. 

ADVANC ED OPTICS AND ELECTRONICS...SERVING SC I ENCE 
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Editorial Civilian Nuclear Power .................................................... 1231 

Articles The Rise of a Research Empire: NIH, 1930 to 1950: D. C. Swain ................ 1233 

The spectacular growth of NIH came after two decades of careful planning 
by the Public Health Service. 

Light and the Asexual Reproduction of Pilobolus: R. M. Page ................... 1238 

Responses to light play an important role in the development and 
reproduction of this fungus. 

News and Comment World Atom Agency-Apprehension Over U.S. Policy; Federal Education Aid- 
Where Does the Money Go?; Birth Control-U.S. Makes Major Policy Statement. . 1245 

Book Reviews The Nature of Science: C. C. Gillispie .1251 

Normal science is succeeded by a creative phase of revolution out 
of which new concepts emerge. 
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for your pH meter: 
Clinical pH Meter 
Assembly incorporates 
Thermomatic Constant 
Temperature Block 
and Micro Blood pH 
Assembly. Buffers in 
ready-to-use solutions 
or fast-dissolving 
powders. 
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for your spectrophotometer: 
Just what your instrument needs! Choose from gas or 
liquid cells, pellet dies and holders, power sources, or 
a variety of attachments to make your ultraviolet or infrared 
spectrophotometer the most versatile in any laboratory. 

They're guaranteed to please on the 25th. And on all other days, too. 
If you have questions-about these or any Beckman products-drop us 

a card. You'll have your answers by return reindeer. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

Fullerton, California 

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland. 
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GET SOLID-STATE RELIABILITY 
WITH HONEYWELL ELECTRONIK 17 
HIGH-SPEED SERVO RECORDERS 

Today's modestly-priced one- and two-pen ElectroniK 
17 recorders feature significant design advances in 
balancing mechanism, compact modular construction, 
and simplicity of operation and maintenance that 
enable them to outperform other potentiometers on 
the market ... regardless of cost. These high-speed 
one-second servo recorders are ideal for data acquisi- 
tion in laboratory, test and process applications. 
Specifically: 

Reliable, retained accuracy: Calibrated accuracy of 
?0.25%. Solid-state circuitry and exclusive Honeywell 
infinite-resolution STRANDUCER(TM) rebalancing ele- 
ment (the successor to slidewires with their fixed convo- 
lutions and well-known drawbacks) give these instruments 
extremely long and accurate life, and allow them to 
operate over an ambient temperature range of 0-130?F. 

Easiest to operate and maintain: Front-set adjustment, 
ready access to all components, modular construction 
and interchangeability of parts within modules, easy 
range and actuation change make this small-case instru- 
ment the easiest potentiometer to use and 
keep in top operating form. Zener diode 
constant current supply obsoletes batteries 
and need for standardization. ji IN 

Single-case ElectroniK 17 strip chart recorder (above), 
6-inch calibrated width. Wide selection of ranges available. 
Dual-case mounting of recorders (right) makes it pos- 
sible to record up to four variables with dual pen option in 
only 14 inches of vertical space in a standard 19-inch 
relay rack. 

Most economical: Low initial cost, low current con- 
sumption, low upkeep and maintenance expense. 

Typical installations: * Rocket engine test stands * 
Blockhouses at missile launch pads * Process plants with 
dirty, abrasive or corrosive atmospheres * Experimental 
biology laboratories * Environmental test laboratories. 

With its two-pen option, the ElectroniK 17 can record 
a large amount of data in limited panel space. During 
prolonged test holds, pens may jitter because of needed 
high sensitivity but there are no slidewire convolutions 
to wear down. Many different electrical ground levels 
create no problems because of instrument's high stray 
rejection. Abrasive or corrosive atmospheres can't affect 
the STRANDUCER rebalancing unit. 

Perfect for your special needs: The ElectroniK 17 offers 
long-lived accuracy at an economical price, and, for 
special recorders, the dual-case model can be used with 
an ElectroniK 17 recorder on one side, a preamplifier or 
other special component on the other for a neat, compact 
assembly. For complete details, write for catalogs and 

specification data. MINNEAPOLIS-HONEYWELL, 
: Wayne and Windrim Avenues, Philadelphia 

44, Pa. In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ont. 

STANDARD SPECIFICATIONS 
Calibrated Accuracy: ? 0.25% of span; ? 10 micro- 
volts for spans of 4 mv or less. 
Dead Band: 0.15%. 

. High Impedance: Up to 25,000 ohms source. 

High-gain, High-torque Servo Drive: 1, 5 or 15 seconds 
I full-scale speed; spans from 1 mv. 

High Stray Rejection: Transverse 3000/1; longitudinal, 
partial floating shield can be converted to full float- 
ing shield by simple connection change. (Loop stray 
80db, voltage to ground 140db.) 
Solid-state Modular Construction: Transistorized drive, 
Zener stabilized servo modules for independent chan- 
nels. All parts easily accessible and interchangeable 
between modules. 
Quick Range-Actuation Change: Range and actuation 
changes are simple screwdriver adjustments. No 
soldering necessary. 
Zero and Span Adjustments: Quickly and easily made 
with a screwdriver through panel on side of module. 

OPTIONAL 
One- or two-pen models in either single or dual case ? 
Two operation pens for time correlation or noting 
significant events * Up to 2 retransmitting slide- 
wires on each servo module. (1 if alarms are used) * 

Up to 8 alarm switches * Chart speeds up to 1 inch 
per second. 

Honeywell 

HONEYWELL INTERNATIONAL Sales and service offices in principal cities of the. world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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Three Dimensional View...Long Working Distance 

The Carl Zeiss Stereo Microscope II is an indispensable in- 
strument for routine and research studies in biological, zo- 
ological, medical, geological and industrial laboratories. 

Ease of operation is unsurpassed. A single, five-position 
magnification changer increases the image from 6x to 40x 
with a pair of Ox eyepieces-without altering the 31/8" work- 
ing distance or focus. Eyepiece tubes are inclined for com- 
fortable viewing, adjustable for interpupillary distance, and 
can be rotated 180?. 

Flexibility is unequalled. Carl Zeiss provides an unusual 
variety of accessories for the Stereo Microscope. They can 
be used in virtually unlimited combinations to adapt the instru- 

ment to your specific requirements. Interchangeable eye. 
pieces and an attachment objective give a range of magni, 

'~\'\"~~ 
'x, fications from 2.5x to 200x. Stages are available for routine 

'\ >'~qy and specialized studies. Accessories can be supplied fo 

.*.. ~"wSi*~L ': polarized light microscopy. You can choose from severa 
types of table stands, or a movable floor stand for conven, 

ji j<r'-*(w!,?a|g ient placement, whatever the subject. Adaptors are available 
j |j .'.i for making stereo or single frame 35mm. photographs with the 
L hil^^^^lfcv. Zeiss Ikon Contarex Special. 

r !t . Fi ! - ,,..f~. .Write for a copy of our detailed booklet which de. 
^**^^. ,Kai^^( 

'.~4/ [? scribes this unique Stereo Microscope system. Corn 

....... 
' 

plete service facilities available. 

The Symbol of World Famous Optics 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18. N.Y. 

.,.i DO 

77? 
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Never before available except at fantastic 
custom prices! Now at last, the unique qual- 
ities of TEFLON FEP-fluorocarbon resin ... 
in staple laboratory ware ... at a cost every 
laboratory can afford. Nowhere in the world 
but from Nalge can you get these remarkable 

new beakers and bottles-safe from corro- 
sion and breakage at temperatures from 
-270?C to +205?C-for as little as $2.60. 
WRITE Dept. 2724 for our new . 

catalog on the complete line of v,. ? 
Nalgene lab ware. 

*DuPont registered trademark 
tSizes through 1000 ml will be available December '62. 

0 

^k ITHE NALGE CO., INC., ROCHESTER 2, NEW YORK 
7q&P The Quality Standard of Plastic Laboratory Ware 

SCIENCE, VOL. 138 
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provides intense 
concentrated radiation- 
The ADL 
COMPOUND THERMAL IMAGER 
Model-24 

.. 

}! , 

With the Model-24, the sample is 
isolated from the nonconsuma- 
ble heat source and observations 
and measurements made during 
operation. The intensity of radi- 
ant energy can be controlled. 
Vacuum, inert, reducing, or oxi- 
dizing atmospheres can be used 
in continuous operation. 

Suggested applications include: 

MATERIALS RESEARCH 
fire-protective clothing & fabrics 
pyrolysis of organic materials 
thermal properties measurement 

CHEMICAL REACTIONS 
semi-micro pyrochemical analysis 
reduction of rare earth metals 

IGNITION STUDIES 
rocket propellants 

BIOMEDICAL RESEARCH 
irradiation of tissues 
radiation protection systems 

CERAMICS 
study of thermal properties 
quality-control techniques 

CRYSTAL GROWING & 
ZONE REFINING 
junction fusion of solid state materials 
production of ultrarefined 
thermocouple materials 

Send on your letterhead for 
BULLETIN CTI-181S to 502 Acorn 
Park, Cambridge, Massachusetts. 

DIVISION BB 
|CAMBRIDGE 40, MASSACHUSETTS 

Specialized Equipment . Cryogenic and Pyrogenic Engineering 
A DIVISION OF et1n aiIl ttkihw.. 

rt tUr t t. -ttlel . 
nc. 

Performance Data - Model-24 ADL COMPOUND THERMAL IMAGER 

Total Solid 
Thermal-Radiation Max, Tota l Max Sample Temp. Angle of Sample 

Source Heat Flux ' 
ource (watts/sq cm) (OC) Area 

Received 

Heated Graphite 60 1520 140? 12.7 sq mm 
2.5 kw Xenon 700 3000 140? 6 sq mm 

14 DCMBE 1962....1227.. 
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Automated quantitative measurement 

of drug activity 

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

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

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

The McArthur Microscope 

with the Cooke MI5 microscopes, de- 
signed to give a phase contrast image 
(up to 150X-200X) of tissue cultures 
in a round 6" x %/8" (150mm x 16mm) 
test tube. 

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

High power microscope objectives 
with long working distances 

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

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

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

1228 

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

Phase contrast examination of 

tissue cultures in test tubes 

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

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

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

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

(COOKE, TROUGH1IN SIMMS, WNCORPORA TE ) 
9 WAITE STREET , M ALDEN 4 8 , M ASSACHUSETTS 

_ . "IN CANADA: D o"N M i LL S . ONTARtO 

Metallographs * Dilatometers * Thermobalances * Particle Counting and Sizing Equipment 

SCIENCE, VOL. 138 

] COOKE BRIEFS 

Instruments and Applications 



thon(se3 1Conce3r]nedt 

of miensurability 
18 : ; 

utrons ill find ost sec 

efficient equip xne t 

apprxopriate to 

x^ s rtheir purpose in 

:i::iinstrumentation bearing 

_ i~i 
W vthese marks 

For details, call any district office, or write 
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SCIENCE SCIENCE 

an Nuclear Power an Nuclear Power 

It is a curious aspect of human nature that we are more likely to be 
excited by unproved possibilities than by achievements. This is exempli- 
fied by the public response to a report which the Atomic Energy Commis- 
sion has just released. This document has attracted little attention, yet 
buried in its pages is evidence of one of the great events of all time- 
emergence of nuclear energy as a practical source of power and a means 
of conserving fossil fuels. 

Immediately after World War II a rash of forecasts extolled the 
wonders of the coming atomic age. Optimistic pronouncements of sci- 
entists were amplified by the press. There followed a period in which 
public interest remained high, though progress toward production of 
economically competitive electric power was slow, partly because com- 
petence in reactor design was vested mainly in physicists without engi- 
neering experience. Ultimately this deficiency was corrected, and a large 
number of technical problems were overcome. Different types of reactors 
were tested; new materials were investigated; every facet of fuel handling 
and safety was studied. At the same time a virile, competitive atomic 
energy industry was created. 

Trends in the cost of generating electricity are one measure of what 
has occurred. These are outlined in the report. 

. . . costs have been reduced, from the first actual experience of about 
50 mills per kwh at the Shippingport prototype reactor in 1958 to less 
than 10 mills per kwh for full-scale plants now in existence and an 
estimated 5.5 to 6 mills for a large plant to be built in the near future 
at Bodega Bay, California. 

This figure includes all such costs as amortization and does not involve 
a subsidy. The Pacific Gas and Electric Company has chosen atomic 
energy over fossil fuel not because of glamor but because of economics. 
Costs based on substantial operating experience now can be estimated 
with precision. 

. . . the total nuclear electric generating capacity in the country [is] 
approximately 850,000 kilowatts, about 0.5% of our total installed 
capacity. Seven other central station nuclear power plants are scheduled 
to start operation in the next few months. 

Economic civilian nuclear power has been achieved at a comparatively 
low cost. 

To date, the Commission has spent approximately $1.275 billion spe- 
cifically on the civilian power program. . . The present annual rate 
of expenditure is approximately $200 million. 

One of the aspects that the report underplays is our vanishing resources 
of petroleum and natural gas. A chemical industry based on petroleum 
resources is increasing rapidly, and its products are assuming an ever- 
wider role in our economy and in international trade. With current 
trends we might be a have-not nation in this important sphere in about 
20 years, with corresponding weakening of our competitive position. It 
is good to know that recent developments in nuclear energy have justified 
the optimism of 15 years ago and that means are available for sparing 
our heritage of fossil fuels.-P.H.A. 
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integrates any group (0-399) 

This new all-electronic Model 522 Spectrum Resolver/Integrator may be used directly 
with TMC "400 Series" pulse analyzers to perform resolving and integration functions 
without the necessity of intermediate tape recording equipment. 
As a Resolver the Model 522 takes information directly from any selected quarter or 
half of the analyzer memory and either adds it to or subtracts it from the data stored in 
an adjacent quarter or half of the memory. It is possible to remove individual compo- 
nents of a spectrum and leave only the desired elements by adding or subtracting 
100%, 10%, 1% or 0.1% increments of reference spectra. The operator has precise 
control of the resolving process, and has an accurate visual record of the exact per- 
centage removed. 
As an Integrator, the Model 522 integrates memory-stored information within any 
band of channels from 0 to 399 in one operation. Two modes of integration are available: 

NORMAL mode sums the counts in the preselected band and stores the 
total in the last channel. 
SUBTOTAL mode adds each channel count to the previous one to provide 
a running subtotal. 

With every operation, results are displayed on the analyzer scope and may be printed, 
recorded or punched out by the readout method of your choice. 
Case design of the Model 522 Resolver/Integrator is identical to that of the com- 
patible "400 Series" fully-portable, 400-channel Pulse Height Analyzers. 

SPECIFICATIONS 

Resolving Rate.......... 0.5 sec. for one add or subtract operation per 100 channels 
% Resolved...... .............................. 100%, 10%, 1% or 0.1% 
Integration Rate ................................. 0.5% sec. per quarter memory 
Channel band......... ......... ...... Continuous 1 - 400 channels 

Integrating Modes ......... ................................Normal, Subtotal 
Blanking ...... Only channels to be integrated are visible on Analyzers CRT display 
Size.......................... 8" w. x 10" h. x 21" d., 28 lbs. (approx.) 

TYPICAL DISPLAYS 

Step 1 Step 2 

RESOLVING 

NORMAL INTEGRATION MODE 

SUBTOTAL INTEGRATION MODE 

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. 

1232 

B ~~TECHNICAL MEASUREMENT CORPORATION 
441 WASHINGTON AVENUE, NORTH HAVEN, CONN., U.S.A. 

Sales Offices in all Principal Cities of the Free World 

EUROPE: TECHNICAL MEASUREMENT CORPORATION, GmbH, Frankfurt/Main, Germany 
FAR EAST: NICHIMEN CO., LTD., Tokyo, Japan 
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??(1iJ reports on: 
a book that's new and blue... sweetness and light through capacitance... 
the direct-writing electron pencil 

Chemical advice 
Virtually every laboratory that ever has 
occasion to work with organic com- 
pounds has a green book entitled East- 
man Organic Chemicals List No. 42. It 
gives the accepted nomenclature, struc- 
tural formulas, melting range or boiling 
range, and prices for convenient quanti- 
ties of thousands of compounds, many 
of them in several grades of purity. Per- 
haps you have a copy. 

Get rid of it. 

Electric sugar, $5 per lb. 
A mighty industry breaks down the sugar molecule in the interests of conviviality. 
Use of the sugar molecule as a base for further building is little practiced, except by us. 
(We do it in the northeast comer of a state which respects the venerable craft that 
works the other way.) 

And what is achieved thereby? 
A high dielectric constant, a large increase in the capacitance of an electrical con- 

denser compared with when there is nothing between the plates. 
Obviously, the manufacturers of capacitors and of electroluminescent panels have 

had to be notified. We find them interested and alert. 
We divert a little sucrose from coffee breaks and react it with acrylonitrile, forming 

a clear, viscous liquid designated Cyanoethyl Sucrose in which a statistical 7.3 of the 8 
available hydroxyls are replaced by OC2H4CN groups. At 60 cycles this substance has 
a dielectric constant of 38 and competes with other cyanoethylated dielectrics at 1 1-19 
and with chlorinated aromatic hydrocarbons at 4-6. (The dielectric constant of water 
runs around 80, but water is such watery stuff!) 

Other invidious comparisons: 
Cyanoethyl other cyanoethylated 

Sucrose dielectrics 
chlorinated 
aromatics 

It is out of date. The new one bears the 
designation List No. 43, which seems 
logical enough. It is BLUE. There are 
many, many changes and some 350 com- 
pounds that weren't in the old one. 
Check around and see whether it has 
come in. If it has not turned up by now, 
please notify Distillation Products In- 
dustries, Rochester 3, N. Y. (Division of 
Eastman Kodak Company). 

cost per lb. (development) 1227 15c-25c 

dissipation factor 
(25'C, 60 cycles) 0.010 0,17 2.7 < 0.1 

volume resistivity10 3-6 10 > 5 x 1012 (25?C, ohm-cm) 5 x 10 3-6x 109 5x 

Request an 8-ounce sample of Cyanoethyl Sucrose and a data sheet from Eastman Chemical 
Products, Inc., Kingsport, Tenn. (Subsidiary of Eastman Kodak Company). 

The film in the bottle 
We have something important to say 
about modulating an electron beam and 
writing with it directly on photographic 
film inside the bottle, skipping phosphor 
and lens: It is feasible and advantageous. 

We suspect that a few uncharitable 
souls in the gallery have snickered at 
words like "modulation transfer char- 
acteristic" issuing from people who 
brew one of the principal ingredients for 
their product from hides and old bones. 

Let the snickers cease. With a modu- 
lated electron beam playing directly on 
the outcome of the efforts of cowboys 
and silver miners, stronger reasons begin 
to unfold for speaking of modulation 
transfer characteristics. The modulation, 
indeed, seems to get itself transferred a 
great deal better this way than the old 
way. In fact, it is now up to the elec- 
tronics to generate as much as the photo- 
graphic emulsion can take. 

We peddle no hardware for this and 
can therefore talk freely with would-be 
hardware peddlers and their prospective 
customers. We wish to tell them we have 
looked into it deeply enough to know 
* that when conventional medium-speed 
film records with electrons, it can re- 
solve detail considerably smaller than 5tp; 

W_--^^^ * that we can make a film for which the 

This is another advertisement where Eastman Kodak Company 
interests and occasionally a little revenue from those whose work 
14 DECEMBER 1962 

modulation transfer level remains above 
50% out to 355 cycles/mm, which corre- 
sponds to nearly 65 megacycles in TV 
16mm format; 
* that a high-resolution film (far too 
slow to consider for the light available 
from a phosphor screen), when exposed 
to an electron beam of low current at 
little more than half the accelerating po- 
tential customary in c-r tubes, gives far 
more resolution and far less graininess 
than can be expected of the medium or 
fast films that the phosphor screens need; 
* that freedom from the graininess and 
other imperfections of the phosphor 
screens themselves is beautiful; 
* that no harsh remarks should be uttered 
about the lenses that image phosphor 
screens on film because, until some prac- 
tical equipment appears on the market 
for the new direct-electron technique, a 
lot of people will want to write to East- 
man Kodak Company, Apparatus and 
Optical Division, Rochester 4, N. Y. for 
details and prices on what we believe to 
be the sharpest lenses for the purpose in 
the world. 

For further information on the new tech- 
nique, write Eastman Kodak Company, 
Special Sensitized Products Division, Roch- 
ester 4, N. Y. 

probes at random for mutual 
has something to do with science 
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sensing elements, the local processing 
of data, the transmission of the data, 
and the subsequent editing. 

R. Nathan described the digital proc- 
essing of lunar photographs. The cor- 
rections to remove noise and geometric 
and photometric distortion from tele- 
metered video data were carried out on 
a digital computer. Nathan illustrated 
the process with a number of artificial 
examples all of which left the audience 
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with a much clearer understanding of 
how unclear the early pictures of the 
moon will be. 

John Tukey chaired a lively, if often 
confusing, session on newer analytical 
techniques that might be employed in 
the reduction of geophysical data. The 
methods of power-spectra and cross- 
spectra analysis of geophysical time 
series are now widely used. Such meth- 
ods are particularly appropriate when 
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the process generating the time series 
is linear. When nonlinearities become 
important, for example in the near- 
shore development of ocean waves, then 
more complicated analyses are required 
to bring out the internal structure of 
the time series. G. MacDonald dis- 
cussed methods by which the bi-spectra 
and higher order moments of time 
series can be estimated. This discus- 
sion was illustrated by the bi-spectra 
for ocean wave heights recorded in 
shallow water off the California coast. 

The probing of the three-dimensional 
fields in geophysics often requires ar- 
rays of stations. Detailed studies of 
methods of analysis of data generated 
by station arrays have been carried 
out both in meteorology and oceanog- 
raphy. In oceanography the analysis of 
waves requires two-dimensional arrays, 
while in meteorology the two-dimen- 
sional distribution of weather stations 
is supplemented by observations taken 
in height at each station. G. Miller pre- 
sented a discussion of the study of long 
ocean waves by means of an array of 
three bottom pressure recorders. An 
analysis of wave height by cross-spec- 
tral methods provides information as 
to the direction of waves as a function 
of frequency. Combined with elemen- 
tary theory this permits an estimate of 
the distance over which the waves have 
traveled. Analysis of data from the 
triangular array of pressure recorders 
off the southern California coast leads 
to the identification and location of the 
wave-generating storms located off the 
Antarctic coast. 

Von Neumann's comments of 1954 
quoted above refer primarily to the 
use of computers in the numerical so- 
lution of three- and four-dimensional 
partial differential equations describing 
geophysical processes. Since that time 
remarkable progress has been made in 
the development of numerical methods 
that are capable of dealing with linear 
problems and some progress has been 
made in treating linear equations with 
nonconstant coefficients. A superb re- 
view of finite difference methods appli- 
cable to problems in fluid dynamics was 
presented by R. Richtmyer. Richtmyer 
dealt primarily with linear equations; 
however, the specter of nonlinearity 
was ominously present. It is clear that 
conditions for numerical stability of 
nonlinear equations can often be ob- 
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however, the specter of nonlinearity 
was ominously present. It is clear that 
conditions for numerical stability of 
nonlinear equations can often be ob- 
tained; it is not clear that the resulting 
finite difference scheme represents even 
an approximate solution to the posed 
problem. The reason is intimately 
coupled to the fact that finite difference 
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BACTRONIC COLONY COUNTER 
All-Transistor Electronic Colony Counter 

Marks as it Counts Automatically 
In Open and Closed Petri Dishes 

Four precision counting devices make this instru- 
ment indispensable for routine colony counting 
and in phage and bacterial genetics: an Elec- 
tronic Marking Probe; A Plug-in Marking Grease 
Pencil or Plug-in Marking Pen; and a Pushbutton 
Counter. 
Colonies are accurately recorded in a single prob- 
ing action that leaves an identifying puncture in 
the agar. The Electronic Probe picks up radio im- 
pulses on contact with any agar medium and ac- 
tuates the counting mechanism. Electrical splat- 
tering is completely eliminated by the low voltage 
input. Where puncturing is undesirable, the Plug- 
in Grease Pencil or Marking Pen is used to mark 
the back of the plate as it counts. 
Plates are flooded with brilliant white light that 
is cool, soft and easy on the eyes. Specimens are 
illuminated in bold relief against a contrasting 
agar background, revealing colony morphology. 
Even pinpoint colonies are easily discerned. 
The instrument has an automatic numerical re- 
set to zero, a sterilizing Probe Well and a magni- 
fying lens. 

. }z 

UNCONDITIONAL 
1 YEAR WARRANTY 

WRITE FOI 
CATALOG 

Cl 10S/1214 

R /It NEW BRUNSWICK SCIENTIFIC CO., INC. 
I PO BOX ; NE I X XERSEI 

42 i 
P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 
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one of a series 

A New Concept 
in Ion Exchangers 

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

* High capacity 
* Low nonspecific adsorption 

SEPHADEX ion exchangers make possi- 
ble the purification, separation and 
fractionation of a wide range of low 
molecular weight, complex organic 
compounds, proteins, and related ni- 
trogenous substances with high yields. 
A diversity of types, both anionic and 
cationic, are available to meet specific 
requirements. Have you investigated- 

DEAE-Sephadex 
Active group dimethylaminoethyl 

character anionic, medium basic 
capacity 3-4 meq/g 

DEAE-SEPHADEX is prepared in two 
types with different porosities: A-25, 
highly cross-linked and with a large 
capacity for smaller molecules (less 
than M.W. 10,000), and A-50, which 
has a far greater binding capacity than 
A-25 for large size molecules-particu- 
larly useful for purification of proteins, 
enzymes, and related nitrogenous 
compounds. 
DEAE-SEPHADEX A-25 and A-50 are 
available in the following sieve frac- 
tions: Coarse, Medium, and Fine. 
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schemes make use of regular grids in 
time and in space. The nonlinear terms 
in the equations result in the transfer 
of energy from lower harmonics to 
higher harmonics. At a certain point 
in the calculation the harmonics have 
no place to go in the specified mesh 
and are folded back into the existing 
mesh. As a result, energy at high fre- 
quency (or high wave number) appears 
under the guise of low frequencies. 
This is the problem familiar to time- 
series workers as "aliasing." The mis- 
labeling of the energy can lead to "in-' 
stability," as was first noted by Nor- 
man Phillips. Smoothing techniques 
which lower energy present in the 
higher harmonics do not always pro- 
vide a solution, though they can in- 
sure ordinary "numerical stability." 
The characteristic of many nonlinear- 
ities is the interaction over large fre- 
quency intervals. The arbitrary destruc- 
tion of higher harmonics removes pos- 
sible interaction and can result in major 
distortions of the field. 

The six working sessions were sup- 
plemented by a banquet at the IBM 
Thomas J. Watson Research Center at 
which Lloyd Berkner, chairman of the 
organizing committee, presented an elo- 
quent description of the progress in 
geophysics and space physics during the 
past decade. It is clear that geophysics 
and computer technology have pro- 
ceeded at a very rapid rate and that 
without the development of the com- 
puter technology much of the present- 
day geophysics would be impossible. 
It is also becoming apparent that the 
requirements of geophysics are of such 
a magnitude that they are bound to 
influence further developments in com- 
puters. It is an open question whether 
the computers will develop faster than 
geophysics or geophysics will outstrip 
the services of the projected computers. 
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performance 

without 
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The Coleman Metrion?pH 
Meter offers you performance 
levels usually available only 
with laboratory pH meters 
priced in the $300-and-up 
range. 

ACCURACY-to ? 0.05 pH 
with reproducibility of ?0.02 
pH. 
VERSATILITY-covers the 
full 0-14 pH range on over- 
lapping duplex scales. 
ELECTRODES-uses any of 
the full line of Coleman elec- 
trodes; adapts to electrodes 
of other manufacture. 
TEMPERATURE COR- 
RECTION-calibration con- 
trol simultaneously provides 
accurate correction for tem- 
perature effect. 
SAMPLE SIZE-requires 
only 4 ml of sample using 
Coleman screwbase electrodes. 

STABILITY-fully stabilized 
against line voltage changes 
from 95 to 125 volts. 

PRICE-only $139.00 
Ask for Bulletin SB-257A 

and a demonstration. 
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15-15 Feb. World Meteorological Or- 
ganization, Working Group on Meteoro- 
logical Transmissions, Paris, France. 
(WMO, 41 Avenue Giuseppe Motta, Ge- 
neva, Switzerland) 

15-17. Association of American Col- 
leges, annual, Atlantic City, N.J. (T. A. 
Distler, AAC, 1818 R St., NW, Washing- 
ton 9) 

15-17. Sesame, intern. conf., Maracay, 
Venezuela. (D. G. Langham, Sesamum 
Foundation, Milford, Conn.) 

15-19. Immunopathology, intern. symp., 
La Jolla, Calif. (by invitation). (Science 
Information Div., National Foundation, 
800 Second Ave., New York 17) 

17-19. Engineers' Training, conf., Stras- 
bourg, France. (Council of Europe, Ave- 
nue de l'Europe, Strasbourg) 

17-19. Royal College of Physicians and 
Surgeons of Canada, annual, Edmonton, 
Alberta. (J. H. Graham, RCPSC, 74 Stan- 
ley Ave., Ottawa 2, Ont., Canada) 

18-19. Blood, annual symp., Detroit, 
Mich. (G. F. Anderson, Dept. of Physiol- 
ogy and Pharmacology, Wayne State 
Univ., 1401 Rivard St., Detroit 7) 

21-23. Chemistry and Biochemistry of 
Seed Proteins, intern. conf., New Orleans, 
La. (C. H. Fisher, Southern Utilization 
Research and Development Div., Agri- 
cultural Research Service, U.S. Dept. of 
Agriculture, P.O. Box 19687, New Or- 
leans 19) 

21-23. Institute of the Aerospace Sci- 
ences, annual, New York, N.Y. (IAS, 2 
E. 64 St., New York 21) 

21-24. American Meteorological Soc., 
annual, New York, N.Y. (R. L. Pfeffer, 
Lamont Geological Observatory, Columbia 
Univ., Palisades, N.Y.) 

21-24. Advances in Gas Chromatog- 
raphy, intern. symp., Houston, Tex. (A. 
Zlatkis, Chemistry Dept., Univ. of Hous- 
ton, Houston) 

22. Infectious Diseases of the Heart 
and Circulation, conf., New York, N.Y. 
(C. A. R. Connor, New York Heart As- 
soc., 10 Columbus Circle, New York 19) 

22-24. Reliability and Quality Control, 
natl. symp., San Francisco, Calif. (L. W. 
Ball, Boeing Co., P.O. Box 3707, Seattle 
24, Wash.) 

23-25. Elevated Temperature Mechan- 
ics, intern. conf., 3rd Navy Structural 
Mechanics Symp., New York, N.Y. (by 
invitation). (A. M. Freudenthal, 624 Mudd 
Bldg., Columbia Univ., New York 27) 

23-26. American Assoc. of Physics 
Teachers, New York, N.Y. (R. P. Winch, 
Williams College, Williamstown, Mass.) 

23-26. American Group Psychotherapy 
Assoc., annual, Washington, D.C. (AGPA, 
1790 Broadway, New York 19) 

24-27. American Mathematical Soc., 
annual, Berkeley, Calif. (AMS, 190 Hope 
St., Providence 6, R.I.) 

25-6. International College of Surgeons, 
West Indies congr., aboard S.S. Santa 
Rosa. (Secretariat, 1516 Lake Shore Dr., 
Chicago 10, Ill.) 

26. Association for Symbolic Logic, 
Berkeley, Calif. (T. Hailperin, Dept. of 
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Sharp separation of hemoglobin fractions are revealed (includ- 
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immediate qualitative determination of most major types . . . 
giving prompt clues to the various traits, pathological anemias, 
and thallasemia. Microdensitometric quantitation of stained 
and unstained columns adds diagnostic accuracy. 
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gineers, winter general meeting, New 
York, N.Y. (R. S. Gardner, AIEE, 33 W. 
39 St., New York 18) 

28-2. American Library Assoc., Chi- 
cago, Ill. (D. H. Clift, ALA, 50 E. Huron 
St., Chicago 11) 

28-2. Body Composition, conf., New 
York, N.Y. (J. Brozek, Dept. of Psychol- 
ogy, Lehigh Univ., Bethlehem, Pa.) 

30-1. Military Electronics, natl. winter 
convention, Los Angeles, Calif. (F. P. 
Adler, Space Systems Div., Hughes Air- 
craft Co., Culver City, Calif.) 

31-1. American Soc. for Engineering 
Education, college-industry conf., Atlanta, 
Ga. (W. L. Collins, Univ. of Illinois, Ur- 
bana) 

31-1. Society of Rheology, annual west- 
ern regional meeting, Emeryville, Calif. 
(T. L. Smith, Stanford Research Inst., 
Menlo Park, Calif.) 

31-2. Western Soc. for Clinical Re- 
search, annual, Carmel-by-the-Sea, Calif. 
(H. R. Warner, Latter-day Saints Hospital, 
Dept. of Physiology, Salt Lake City 3, 
Utah) 

February 

4-8. Rice Genetics and Cytogenetics, 
symp., Los Bafios, Laguna, Philippines. 
(Inter. Rice Research Inst., Manila Hotel, 
Manila, Philippines) 

4-9. Recent Trends in Iron and Steel 
Technology, symp., Jamshedpur, India. 
(Secretary, Indian Inst. of Metals, 31 
Chowringhee Rd., Calcutta, India) 

4-20. Application of Science and Tech- 
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4-20. Application of Science and Tech- 

nology for the Benefit of Less Developed 
Areas, U.N. conference, Geneva, Switzer- 
land. (Science Conference Staff, Agency 
for International Development, 826 State 
Dept. Annex 1, Washington 25) 

5-14. International Radio Consulta- 
tive Committee, Plan Subcommittee for 
Asia, New Delhi, India. (V. Barthoni, 128 
rue de Lausanne, Geneva, Switzerland) 

6-9. American College of Radiology, 
Chicago, Ill. (F. H. Squire, Presbyterian- 
St. Luke's Hospital, 1753 W. Congress 
St., Chicago 12) 

8-18. United Nations Committee on 
Industry and Natural Resources in Asia 
and the Far East, Bangkok, Thailand. 
(S. Santitham, Rajadamnern Ave., Bang- 
kok) 

10-15. Management Function in Re- 
search and Development, conf., Pasadena, 
Calif. (Management Development Section, 
Industrial Relations Center, California 
Inst. of Technology, Pasadena) 

10-16. Planned Parenthood, intern. 
conf., Singapore. (V. Houghton, Intern. 
Planned Parenthood Federation, 69 Ec- 
cleston Sq., London, S.W.1, England) 

11-14. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, New York, N.Y. (R. C. Cross, 345 
E. 47th St., New York 17) 

11-14. Industrial Lubrication, intern. 
conf. and exhibit, London, England. (E. 
V. Paterson, Scientific Lubrication, 217a 
Kensington High St., London W.8) 

11-15. Quantum Electronics, intern. 
symp., Paris, France. (Secretariat, Troi- 
sieme Congres International d'Electro- 

nology for the Benefit of Less Developed 
Areas, U.N. conference, Geneva, Switzer- 
land. (Science Conference Staff, Agency 
for International Development, 826 State 
Dept. Annex 1, Washington 25) 

5-14. International Radio Consulta- 
tive Committee, Plan Subcommittee for 
Asia, New Delhi, India. (V. Barthoni, 128 
rue de Lausanne, Geneva, Switzerland) 

6-9. American College of Radiology, 
Chicago, Ill. (F. H. Squire, Presbyterian- 
St. Luke's Hospital, 1753 W. Congress 
St., Chicago 12) 

8-18. United Nations Committee on 
Industry and Natural Resources in Asia 
and the Far East, Bangkok, Thailand. 
(S. Santitham, Rajadamnern Ave., Bang- 
kok) 

10-15. Management Function in Re- 
search and Development, conf., Pasadena, 
Calif. (Management Development Section, 
Industrial Relations Center, California 
Inst. of Technology, Pasadena) 

10-16. Planned Parenthood, intern. 
conf., Singapore. (V. Houghton, Intern. 
Planned Parenthood Federation, 69 Ec- 
cleston Sq., London, S.W.1, England) 

11-14. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, New York, N.Y. (R. C. Cross, 345 
E. 47th St., New York 17) 

11-14. Industrial Lubrication, intern. 
conf. and exhibit, London, England. (E. 
V. Paterson, Scientific Lubrication, 217a 
Kensington High St., London W.8) 

11-15. Quantum Electronics, intern. 
symp., Paris, France. (Secretariat, Troi- 
sieme Congres International d'Electro- 

Write for samples and catalog today! 

PROFESSIONAL TAPE CO., INC. 
Dept. N.S.P. 365-AH Burlington, Riverside, Illinois 

Write for samples and catalog today! 

PROFESSIONAL TAPE CO., INC. 
Dept. N.S.P. 365-AH Burlington, Riverside, Illinois 

nique Quantique, 7 rue de Madrid, Paris 
8e) 

12-14. Lysozomes, symp. (by invita- 
tion), London, England. (Ciba Founda- 
tion, 41 Portland PI., London W. 1) 

13-15. Electrochemistry, 1st Australian 
conf., part I, Sydney, Australia. (F. Gut- 
mann, Physical Chemistry Dept., Univ. 
of New South Wales, Kensington, N.S.W., 
Australia) 

13-16. National Soc. of College 
Teachers of Education, Chicago, Ill. (E. 
J. Clark, Indiana State College, Terre 
Haute) 

14-15. American Soc. for Quality Con- 
trol, Textile and Needles Trades Div., an- 
nual conf., Clemson, S.C. (H. F. Littleton, 
c/o Charles H. Bacon Co., Lenoir City, 
Tenn.) 

15-14 Apr. Aeronautics and Space, in- 
tern. exhibition, Sao Paulo, Brazil. (San- 
tos Dumont Foundation, Avenida Ipiranga 
N?. 84, Sao Paulo) 

16-23. Caribbean Dental Convention, 
Port of Spain, Trinidad. (A. V. Awon, 
43-45 Frederick St., Port of Spain) 

17-21. Technical Assoc. of the Pulp 
and Paper Industry, annual, New York, 
N.Y. (TAPPI, 360 Lexington Ave., New 
York 17) 

18-20. American Standards Assoc., natl. 
conf., New York, N.Y. (ASA, 10 E. 40 
St., New York 16) 

18-20. Biophysical Soc., annual, New 
York, N.Y. (A. Mauro, Rockefeller Inst., 
New York) 

18-20. Electrochemistry, 1st Australian 
conf., part II, Hobart, Tasmania. (J. N. 
Baxter, Chemistry Dept., Univ. of Tas- 
mania, Hobart) 

18-25. Expert Committee on Food 
Additives, FOA/WHO, Rome, Italy. (In- 
tern. Agency Liaison Branch, Office of 
the Director General, Food and Agricul- 
ture Organization, Viale delle Terme di 
Caracalla, Rome) 

19-22. Radiochemistry, inter-American 
conf., Montevideo, Uruguay. (Pan Amer- 
ican Union, Washington 6) 

20-22. Fundamental Cancer Research, 
annual symp., Houston, Tex. (L. Dmo- 
chowski, Section of Virology and Elec- 
tron Microscopy, M. D. Anderson Hospi- 
tal, Houston 25) 

20-22. Solid-State Circuits, intern. 
conf., Philadelphia, Pa. (F. J. Witt, Bell 
Telephone Laboratories, Inc., Murray 
Hill, N.J.) 

20-23. National Assoc. for Research 
in Science Teaching, Washington, D.C. 
(J. D. Novak, Biological Science Dept., 
Purdue Univ., Lafayette, Ind.) 

20-24. Diseases of the Chest, intern. 
congr., New Delhi, India. (M. Kornfeld, 
American College of Chest Physicians, 
112 E. Chestnut St., Chicago 11, Ill.) 

21-22. American Soc. for Quality Con- 
trol, regional conf., Las Vegas, Nev. (S. 
R. Wood, Dept. 61, Bldg. 160, Aerojet- 
General Corp., Azusa, Calif.) 

22-23. American Psychopathological 
Assoc., annual, New York, N.Y. (F. A. 
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22-23. American Psychopathological 
Assoc., annual, New York, N.Y. (F. A. 
Freyhan, c/o St. Elizabeths Hospital, 
Washington 20, D.C.) 

23-28. American Soc. for Testing and 
Materials, annual, Atlantic City, N.J. (H. 
H. Hamilton, 1916 Race St., Philadelphia 
3, Pa.) 
(See 23 November issue for comprehensive list) 
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