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it can grow on you...

When you build a column chromatography system with  Spectromonitor (for wavelength scanning and recording
Beckman components, you can design it for present and for pH and conductivity measurements), Accu-Flo®
applications with the good knowledge that it can be Pump, and Mobile Refrigeration Unit. We can also
added to or changed later on. That’s why Beckman provide everything you need to connect up the system—
components are a particularly practical purchase for ~ fittings, slide valves, tubing, clamps,
any laboratory. They are all designed to work together, e T e precision-bore columns, even the
to be interchangeable—and to be easily assembled. And resins. Our Data File has pictures,
you can depend on them for long life and leak-free .. - prices, and descriptions of all the
operation. It is also a convenience to be able to get so i components—and diagrams them in
much from a single source. You can start with just a : : representative flow systems. We will
column and Fraction Collector and build to a complex : t gladly send you a copy on request.
pressure system like the one shown above—complete with 4 Ask for SB-244-5.
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We've stolen a few ideas to build a
this new line of top loaders

By “stealing” today the principle we used to build our balances yesterday, adding some new ideas and
completely redesigning the mechanism, we've come up with the most versatile line of top-loading balances
ever offered. We call them P balances. P stands for precision. These five new P’s range from one.model
with a precision of = 0.5 mg (it bridges the gap between analytical and top-loading balances) to another
with 13 kg capacity. Some offer a better capacity/precision relationship than ever before, and others offer
fully automatic convenience. Each of these units can be used for five different kinds of weighing: meas-
uring unknowns, over-under checkweighing, weighing-in, batching, and measuring mass or force below
the balance. Mettler was first to build a fast, convenient top loader for the laboratory. We're first again
with a complete line of modern top loaders. If you'd like our new catalog, write to Mettler Instrument
Corporation, 20 Nassau Street, Princeton, New Jersey 08540. -
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Relief of an ancient seal from Persia
(Sassanian Period A.D. 200 to 600)
shows two men greeting one another.
The figure on the right carries a bow.
Original height of figures, 13 mm.
Photographic reversal of intaglio to
relief occurs after photographing ob-
jects in polarized light and then com-
bining negative and positive trans-
parencics. See page 1089. [C. A. Er-



SARGENT pH meters...

HIGH PRECISION DIGITAL-MODEL DR

M High Precision—High Sensitivity

B Direct Digital Reading

W Drift Free

The Sargent Model DR pH meter combines
the explicit accuracy of a digital read-out
with the electrical accuracy of a precise po-
tentiometer. It is continuous reading, show-
ing the measurement quickly and directly
and following changes in reading through an
automatic self-balancing system based on
that proven in thousands of Sargent Record-
ers. Controls are no more complex than
those of an ordinary meter. Thus it combines
the best features of direct reading and null
balance instruments, extending the advan-
tages of both. Whether routine convenience
or research accuracy is the requisite, the
Model DR pH meter is a complete answer,

SPECIFICATIONS
Ranges: O to 14 pH, graduated at each 0.002 pH;
0 to 1400 mv, graduated at each 0.2 mv.
Temperature: manual compensation, 0 to 100°C;
automatic compensation, 0 to 100°C.
Relative Accuracy:* +0.002 pH within 4 pH
of buffer set point.
*Relative to buffer accuracy and assuming
proper standardization technique.
Absolute Accuracy: +1.4 mv (+0.01 pH).
Repeatability: +0.002 pH; +0.2 mv.
Input Current: less than 10-12 amperes.
External Resistance Tolerance: will accommodate
up to 10,000 megohms and maintain
specified accuracy.
Price—$630.00 with accessories
For details, write for Bulletin pHDR

LABORATORY STANDARD-

B High Accuracy
B Direct Reading on a Clear 7' inch Scale

M Drift Free

Modern in concept and modern in execution,
the Sargent Model LS meter meets the most
exacting requirements of the laboratory. It
provides accuracy and sensitivity suiting or
exceeding the majority of requirements; it
provides reliability guaranteeing “on call”
service without frequent rechecking or main-
tenance; it provides versatility for other
kinds of measurements and convenience in
simplified controls and a large, clear scale.
Thus it serves as a Laboratory Standard for
pH measurement.



like no other pH meters

MODEL LS

SPECIFICATIONS
Ranges: Meter: 0 to 14 pH, graduated each
0.1 pH; —700 to 4700 mv, graduated each 10 mv
(0 to #1400 mv by zero displacement).
Recorder: recommended for use with recorders
of 10 mv to 250 mv full scale range.
Temperature: manual compensation, O to 100°C;
automatic compensation, 0 to 100°C.
Relative Accuracy:* +0.03 pH within 4 pH
of buffer set point.
*Relative to butfer accuracy and assuming
proper standardization technique.
Absolute Accuracy: At meter, =5 mv
(+0.05 pH) over full scale.
At recorder outlet, +0.6 mv (+0.01 pH).
Repeatability: pH, +0.01 pH; mv, +0.6 mv.
Input Current: less than 1 x 10-12 amperes.
External Resistance Tolerance: will accommodate
up to 10,000 megohms and maintain
specified accuracy.
Price—$330.00 with accessories

For details, write for Bulletin pHLS

LINE OPERATED-MODEL PL
PORTABLE-MODEL PB

W Accuracy usually found only in
highest priced meters
W Interchangeable, plug-in power supplies
for alternate use
M Rugged construction for use in most
severe environments
These Sargent pH meters provide new and
unique execution, both electronically and
physically, to provide meters tailored to the
broad spectrum of today's applications, in
the lab, in the field, or both. Accuracy and
concomitant stability have been held para-
mount in view of their increasing importance
in present day technology, while complexity
has been reduced to a minimum in view of
the increasing cost of time used in adjust-
ment of maintenance. These new instru-
ments are completely new tools for the
chemist or technician and provide full reli-
ability of pH measurement.

SPECIFICATIONS

Ranges: Meter: 0 to 14 pH, graduated each

0.1 pH; —700 to 4700 mv, graduated each 10 mv
(0 to 1400 mv by zero displacement).
Recorder: recommended for use with recorders
of 5 mv to 250 mv full scale range.

Temperature: manual compensation, 0 to 100°C;
automatic compensation, 0 to 80°C. )
Absolute Accuracy: At meter, =5 mv (+0.05 pH)
over full scale. At recorder outlet, 2.5 mv
(+0.025 pH). Manual temperature compensation
—=2°C. Automatic temperature compensation—
+2°C (0° to 60°C) +5°C (60° to 80°C).
Repeatability: pH, +0.01 pH; mv, +1 mv.

Input Impedance: greater than 10'4 ohms.

Input Current: less than 1 x 10-12 amperes.
External Resistance Tolerance: will accommodate
up to 10,000 megohms and maintain

specified accuracy.

Relative Accuracy:* +0.03 pH within 4 pH of
buffer set point.
*Relative to butfer accuracy and assuming
proper standardization technique.
Price—Model PL—$295.00 with accessories
Model PB—$255.00 with accessories
For details, write for Bulletin pHP




Analog
Simulation
in Scientific
Education

Write for your free copy of this vital report

Important new information on the varied uses of
analog computation in scientific education is now
available to all faculty members. This report tells
why and how over 500 educational institutions are
successfully employing analog computers in educa-
tion and research programs.

Included in the report is a section describing actual
applications in engineering and science depart-
ments, with comments by leading educators, de-

1004

scriptive notes on analog computer fundamentals
and informative literature on the characteristics of
computers particularly applicable to research, class-
room instruction, and student laboratory use. Write
for your free copy of this report today.

.
EAl ELECTRONIC ASSOCIATES, INC., West Long Branch, New ]er:ey
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5’ Cathode Ray Tube

256 Channels

128 Channel Subgroups
Data Transfer

Multichannel Scaling

Pulse Height Analysis

Size: Approx. 1% Cubic Feet
"“Live’ Log Display

110, 220 Volts, 50-60 Cycles
Rack Mounted (optional)
Mossbauer Operation
100,000 Count Capacity

TIME BASE
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55845 Includes NS-101 Teletype Page Printer, domestic price
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Available ONLY from Northern Scientific....

A Low Cost Pulse Height Analyzer

«...utilizing all silicon semiconductors/

he goal of advanced circuit designers is to in-
clude silicon semiconductors in their instrumen-
tation. Northern Scientific has attained this goal. Our
latest development, the NS-601 Multichannel Pulse
Height Analyzer, is the only low cost analyzer com-
pletely siliconized. As a matter of fact, all instruments

produced by Northern Scientific include silicon solid

state devices exclusively. Why wait for competition to
attain silicon planar reliability when it's available im-
mediately from Northern Scientific. Our reliability
records indicate that silicon semiconductors are a
factor of two more reliable than previous solid state
devices.

The Northern Scientific pulse height analyzer sys-
tem will put the scientist back on the job he was

trained for—not maintenance work. Scientists are too
21 MAY 1965

valuable to dilute their efforts maintaining unreliable
systems. Northern Scientific is the only manufacturer
to offer a complete line of advanced instrumentation
that utilizes silicon semiconductors throughout. Reli-
ability, accuracy, and price are but a few of the fea-
tures that make Northern Scientific instruments more
desirable.

For additional information on the Northern Scien-
tific Model NS-601 Pulse Height Analyzer, please
write or phone, (608) 238-4741.

INORTHERN

SCIENTIFIC/INC.

j P. 0. 4247 MADISON, WISCONSIN 53711
1005



This is a typical record from a Honeywell
Neurophysiological Recording System
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Record shown approximately % size,

See for yourself how it records both high and low frequencies,
while maintaining an accurate time correlation between channels.

If you're using an oscilloscope and 35mm
camera to handle the information from your
research, consider these facts . ..

The Honeywell Visicorder oscillograph that
produced this neurophysiological record for a
research laboratory provides an immediate,
readable recording. There's no film to develop,
no enlargement to make.

It provides data continuously. You eliminate
the lapses you get with ordinary oscilloscopes.

It handles up to 24 channels, with accurate
time correlation between all of them...far more
than you can do with any scope and camera
combination.

Honeywell physiology/engineering
teams can design a system to meet all your
data acquisition, storage, and reduction re-
quirements.

This medical data acquisition system was custom-
engineered from standard modules. Shown is a 24-

Visicorders are available to instantly and channel Visicorder, a Model 8100 FM portable tape
simultaneously record up to 36 channels of recorder | reproducer (8 channels, DC to 10KC), and a
physiological data of frequencies from DC to multi-trace oscifloscope which simultaneously monitors
10,000 cycles per second. They have as many up to 8 channels.

as 15 recording speeds, from 2.5mm to 4000mm
per second.

For complete details on using Honeywell ELECTRONIC MEDICAL SYSTEMS
data acquisition to handle the information from

your research, write direct to Dr. D. C. Sutfin,
Mail Station 418, Honeywell, Denver,Colorado

80217. In Canada, Honeywell Controls, Ltd. »
Toronto 17. Sales’and service in all pri,ncipai Hone y Well
cities of the world.
1006 SCIENCE, VOL. 148
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um Chloride

CRYSTAL Pt

R:O, Precipitore

Keep in well-closed conto ot

SICAL CO., PHILLIPSBURG V!

Fits the needs of any laboratory

‘Baker Analyzed' reagent chemicals are versatile. Equally suited for re-
search, analytical or developmental work. Because every ‘Baker Analyzed’
reagent is manufactured and controlled to the highest standards of purity.
Select from our complete lines of inorganic and organic chemicals and
consolidate your purchases for added economy. J. T. Baker’s service-in-
depth includes the latest in functional package design—in the sizes you
- need. Fast delivery too. :

J.T. Baker Chemical Go. ({zu)) Philinsbur,

—r)
,' "‘"




New All-Purpose CENTRIFUGE | o

Combines Low-Speed, Super-Speed and Ultra-Speed 0peratmns in 0ne Umt

LOURDES CLINI-FUGE

SUBJECTS LARGER VOLUMES TO GREATER FORCES

6,000 ml to 1,800 x G (Model 30-R)
6,000 ml to 1,000 x G (Model 30)
400 ml to 28,700 x G
100 ml to 54,400 x G

CLINI-FUGE, the multi-function, multi-speed Centrifuge is available as
Refrigerated (Model 30-R) or Non-Refrigerated (Model 30).

The refrigerated model has temperature range of —20°C to +440°C.
Cooling to —20°C from ambient is attainable in only 40
minutes. A single temperature control is employed.

The desired temperature is maintained to within £1°C
in all operational phases.

Ask your dealer--or write for Catalog No. 71.

LOURDES 656 Montauk Avenue, Brookiyn, N.Y. 11208 ® (212) NI 9-2860

1008 SCIENCE, VOL. 148



WHAT THE EXPERTS
SAY ABOUT P-E
ATOMIC ABSORPTION

THE EXPERTS REPORT:

“...we hear wildly enthusiastic reports
about the speed, sensitivity and precision
of the Perkin-Elmer atomic absorption
equipment...from agood friend of ourshere
inthe Southwest...heshowed us the results of
some 400 check analyses all obtained in
some 2 or 3 days.”

Ralph H. Muller, Anal Chem 36, 85A,
August 1964

“...atomic absorption...has provided the
analytical chemist with an invaluable tool
for rapid and accurate measurement of
metallic components of solutions.

“ Apparatus: Perkin-Elmer Model 303....°
Robert G. Shafto, Products Finishing, Au-
gust 1964.

"We are the proud possessors of a Perkin-
Elmer (Model 303) Atomic Absorption
Spectrophotometer.

"By means of this wonderful electronic
instrument we are able to accurately de-
termine trace metals and other elements
from ppm to ppb...."

Brochure, Clarendon Laboratory, Brook-
lyn, N.Y {1964)

“Last November, Colorado State Univer-
sity acquired a Model 303 Perkin-Elmer
Atomic Absorption....

“Analyses that once extended more than

a week and involved a dozen tedious
steps can now be completed in a matter of
minutes.”

W. L. lindsay, Colo Farm and Home Re-
search, 14, May-June 1964.

“The recent advances in atomic absorp-
tion spectroscopy have greatly simplified
the analysis of biological fluids for many
elements.... A Perkin-Elmer Model 214...
was used.”

C. F Decker, A. Aras, and Lucile E. Decker,
Anal. Biochem, 8, 344 (1964).

“Detailed analysis of each lot (of reagents)
was Fisher innovation in 1879, new tool
here 1s (Perkin-Elmer Model 303) atomic
absorption Spectrophotometer.”

The Laboratory, 32.3, Fisher Scientific, 1964.

IS THERE AN IDEA HERE FOR YOU? There is...if you're looking for a faster, more sensitive and precise method of measuring 40
metallic elements. For complete specifications write to Instrument Division, Perkin-Elmer Corporation, 723 Main Ave., Norwalk, Conn.

PERKIN-ELLMER




Introducing the LKB ReCyChrom for

RECYCLING
CHROMATOGRAPHY

NEW
INSTRUNVMENTATION
FOR A NEW
TECHNIQUE"* IN
CHROMATOGRAPHIC
SEPARATION

The ReCyChrom is equally applicable for preparative
and analytical separation of mixtures of large-sized or of
small-sized molecules. These molecules do not have to be
electrolytes and restrictions on the type of buffer used are
less than with other types of chromatography. Components
within a narrow range of molecular sizes, usually not
resolved on simple gel filtration columns, are separated in
the ReCyChrom by allowing the sample to pass repeatedly
through the bed, thereby multiplying its effective height
many times, Separated fractions and uninteresting or dis-
turbing parts of the effluent may be bled out of the stream
after any cycle without interrupting the separation of the
remaining components.

The apparatus is especially suitable for grading homol-
ogous series of polymers, e.g., dextrans; for routine control
of the purity of biochemical preparations such as serum
proteins, enzymes and hormones; and for separation of
heat labile substances.

One unique advantage of recycling chromatography is
the need for columns of only moderate length. Columns in-
two standard lengths, 60 cm and 100 c¢m, both with 32
mm bore are available at present. The range of sample
volumes accommodated by these columns depends greatly
on the nature of the sample. For simple desalting opera-

*According to J. Porath and H. Bennich

T

e

T<

The . simple push of a button on the Selector Valve. alters the
flow circuit from injection or bleeding to recycling.

tions or for separation of peptides and amino acids from
proteins, a sample of up to 150 ! is not unusual, whereas
for purity controls of radioactively tagged concentrated
preparations, quantities down to 1/100 of this volume are
feasible. Sample application by pipette is eliminated. The
pump sucks sample through a selector valve with a holdup
of 150 pl—a reproducible and non-critical method.

The four main components of the ReCyChrom, namely,
a separation column, a peristaltic pump, a selector valve
and a flow analyzer are available separately for incorpora-
tion into other instrument setups. The specially constructed
columns with adjustable plungers at both ends can be
sealed completely to eliminate the pressure of water head
and permit liquid flow in either direction. Closed system
operation and ascending flow maintains even packing and
prevents the flow rate from falling off with use, even when
beds of material with low mechanical strength (gels) are
used.

LKB'’s specially designed peristaltic pump has a very
high flow constancy—0.5% over a period of a week—and a
continuously yariable pumping rate from 0-390 ml/hr.

A choice of three flow analyzers, cooling jackets, terminal
box, connections and a cart comprise the remainder of the
assembly.

Request literature file 4900S-5 for details.

‘The Peristaltic Pump has many other uses when not in service for
the ReCyChrom.

20014

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C.
® LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden
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Family traits:
reproducibility,
sensitivity,
reliability.

One of Nuclear-Chicago’s new family of
BIOSPANT Planchet Counting Systems can deliver
the answer to your counting problems. For example,
with the gas flow detector in each system, you can
get, in many cases, improved E2/B for samples that
quench highly in liquid scintillation systems.

That these new planchet counting systems do
their job so well is the result of a number of operat-
ing innovations. For reproducible results, the new
gas flow detector is uniformly sensitive up to the
edge of the window. During windowless operation,
the detector is automatically flushed by the gas for
a predetermined period before counting starts and
is protected by an electrostatic dust shield. The de-
tector has low background (12-15 cpm in the stand-
ard systems) and easily replaceable windows.

Then too, the sample changer is all solid-state
with no electromechanical relays and offers a wide
variety of sample-changing programs. The powerful,
reliable changer handles up to 150 samples.

You have a total of nine systems to choose from—
for normal or low-background counting, for 14 or
2-inch diameter planchets. All with a wide selection
of data readout options.

Consult your Nuclear-Chicago sales engineer for
full details or write directly to us.

NUC:B-5-227

SHOWN AT RIGHT (TOP TO BOTTOM):

Model 4340. 114-inch Standard System with print-out of
sample number and time.

Model 4342, 1Ya-inch Low-Background System with print-
out of sample number, time, and count.

Model 4330. 2-inch Standard System with print-out of
sample number, time, and count.

Model 4336. 2-inch Low-Background System with print-out
of sample number, time, counts, cpm, and scaler ratio.

©;

NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGO CORPORATION

349 Howard, Des Plaines, lil. 60018 U.S.A.

In Europe: Donker Curtiusstraat 7
Amsterdam W, The Netherlands

21 MAY 1965

Family name:
Nuclear-Chicago
Planchet Counting
Systems.
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No longer need skilled people spend time at the messy work of coating glass
plates for thin-layer chromatography. The simplicity of paper chromatography
is back with the speedy, detailed separations that first turned you to TLC.
EasTMAN CHROMAGRAM Sheet consists of inert poly(ethylene terephthalate)
bearing polyvinyl alcohol-bound silica gel which Kodak itself processes and
controls, It works with all the solvents for silica-gel TLC. The adsorbent is
100 microns thick. The whole sheet is thick enough not to be limp, thin enough
to make storage problems disappear. The 20 cm x 20 cm sheets come 20 to
a box. You stock only one size, since the sheet may be readily cut. Results are
equal to or better than with glass.

Now there are 2 kinds of
EASTMAN cHromacram Sheet for TLC

1. Type K301R Silica Gel with fluorescent indicator

The fluorescent indicator can prove highly useful in any of three ways:

a. by showing a conspicuous dark spot under ultraviolet when the compound
has u-v absorption bands that intercept the exciting radiation;

b. by a similar dark spot caused by photochemical quenching behavior of the
compound;

C. by a brighter spot where the compound enhances the fluorescence.

2. Type K301R2 Silica Gel without fluorescent indicator

Three reasons why you may prefer to work with EASTMAN CHROMAGRAM
Sheet that has no lead-manganese-activated calcium silicate in the coating are:

a. A secondary excitation of light from the phosphor could introduce needless
complications when you cut out separated compounds that carry a radioactive
label for quantitative evaluation in a scintillation liquid.

b. Light emitted by the phosphor might conceal pertinent absorption bands in
spectrophotometric examination of migrated spots when an instrument is used
that disperses the light into a spectrum after traversing the sheet rather than
before.

€. An incorporated fluorescent indicator could mask fluorescence intrinsic to
the separated substance or induced by a fluorescing spray reagent.

Or you may have other reasons.

For data and samples, get in touch with one of the dealers listed below or
Distillation Products Industries, Rochester, N. Y. 14603.

Both types of EASTMAN CHROMAGRAM Sheet are available from these dealers:

W. H. CURTIN & COMPANY
Atlanta, Georgia
Houston, Texas
Tulsa, Oklahoma

GENERAL CHEMICAL DIV.
ALLIED CHEMICAL CORP.
Fairfield, Alabama
Philadelphia, Pa.
HOWE & FRENCH, INC.
Boston, Massachusetts

FISHER SCIENTIFIC CO.
Atlanta, Georgia
Chicago, lilinois
Cleveland, Ohio
Houston, Texas

King of Prussia, Pa.

Medford, Massachusetts
New York, N.Y.
Pittsburgh, Pa.

Silver Spring, Maryland

St. Louis, Missouri
Union, New Jersey

GEORGE T. WALKER & CO.
Minneapolis, Minnesota

NORTH STRONG, INC.
Rockville, Maryland

E. H. SARGENT & CO.
Anaheim, California
Birmingham, Alabama
Chicago, [llinois
Dallas, Texas
Detroit, Michigan
Springfield, New Jersey

o846

VAN WATERS & ROGERS,
INC.
Denver, Colorado
Braun Division
Los Angeles, Calif.
B-K-H Division
San Francisco, Calif.
Scientific Supplies Co. Div.
Seattle, Washington

WILL SCIENTIFIC, INC.
Rochester, N.Y.

In Canada

FISHER SCIENTIFIC CO., LTD.
Montreal, Don Mills,
Edmonton
VAN WATERS & ROGERS
OF CANADA, LTD.
Vancouver

In the United Kingdom
Kodak Limited, Kirkby, Liverpool

In the Common Market
Kodak-Pathe, Paris

Distillation Products Industries is  division of Eastman Kodak Company

**CHROMAGRAM'' IS A TRADEMARK
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* STEREOSCOPIC
MICROSCOPE

MSF $145

POLARIZING MICROSCOPE
MPS $269

Photomicrography
set ACA

-

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

BINOCULAR PHASE AUTO-ILLUMINATION
BPH $527

STUDENT
AUTO-ILLUMINATION

BINOCULAR =
BRIGHTFIELD !
RESEARCH
BRBMIC $775 ., °

LABORATORY
MICROSCOPE .
MLK $191 2 ]
: WIDEFIELD FILAR

MICROMETER
EYEPIECE

$105 o b TISSUE CULTURE
! : INCUBATOR
$399

BINOCULAR AUTOLLUMINATION
BMLU $414 :

WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES

Most brands of microscopes promise quality . . . But UNITRON really delivers it. | O3 Please send UNITRON'S Microscope Catalog. 4.)
Some other brands imply economy . . . UNITRON proves it . . . check our prices! a tloatcr;eﬁtN(#iégoNut'ﬁ:;or obligation) yourf :nl\gt:ti;:
PUSE—— ] ' days.
And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. I
What's more, this guaranteed UNITRON quality and economy are offered in a complete line of l NAME
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark-
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted
stands . . . with attachable or built-in cameras and illumination systems. COMPANY
The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com- l
plete optical and mechanical accessories are standard equipment, rather than hidden extras “at
slight additional cost”. Coated optics are second to none. Original designs provide easy operation, I ADDRESS
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal
advantages that customers have learned to expect when they specify UNITRON Microscopes — plus I Iy STATE
attractive prices which are so easy on your budget.

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know U [ '7 7 O

this. It's the reason, really, why “UNITRON Microscopes are seen in the best of circles”. But why take

our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow

any model (or models) for a free 10 l‘ay trial in your own lab. No cost . . . no obligation to buy INSTRUMENT COMPANY « MICROSCOPE SALES DIV.

... not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try 66 NEEDHAM ST. NEWTON HIGHLANDS 61, MASS
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details.
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BRMOMK

Diagnostic Aids and Chemical Reagents

BRANDS GUARANTEED TO MEET YOUR MQAST "
DEMANDING LABORATORY STANDARDS TRIDENT

Technical Laboratory Products
Aloe is proud to bring you these outstanding brands of echnica oratory

laboratory equipment and supplies . . . established as

standards of quality in the market. These products are fully SPECTRUM

tested in laboratory and field before they can be sold under General Laboratory Products

one of these labels. Each product is distinctively packaged

for quick identification and simpler inventory control. ¢

Look for these brand names when you must be sure of Equipment and Supplies for Animal Care
quality and product integrity. Look to the man from Aloe for

skilled advice on your laboratory needs. Bcabemy

(University Grade) Laboratory Supplies

Sensauvur

Scientific Equipment

Se/w‘mg the Sciences that Sewe Moankind

For further information, write: Aloe Scientific, Division of Brunswick, 1831 Olive St., St. Louis 3, Mo.
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Free radical detection of hiological species requires a highly
sensitive instrument with rapid response. (Varian EPR Spec-
trometers will detect 2 x 1011aH free radicals L10-8 molar con-
centrations] at a response time of 1 second.) Magnet and
cavity configuration plus a large choice of accessories make
the Varian EPR system the most versatile spectrometer avail-
able for free radical studies.

The scientist interested in producing free radicals by irradia-
tion is practically unlimited in the source and techniques
which may be selected. In addition, Varian’s C-1024 time aver-
aging computer can effectively enhance signal to noise and
in many cases permit the scientists to directly observe free
radical growth and decay and calculate its life time.

EPR spectra also provide additional information to aid identi-
fying the radical specie; i.e., mono-radical, biradical, or a
triplet state.

Additional information about this and other exampies in this
series is available upon request, or if you would like to see a
demonstration of our EPR systems and their accessories,
write the EPR Product Group, Palo Alto, for an appointment at
one of our Applications Laboratories. They are located at
Pittsburgh, Pennsylvania; Palo Alto, California; and Zurich,
Switzerland. In Europe, contact Varian A. G., Zug, Switzerland.

VARIAN?TETE
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VANGUARD

Precision Instruments for Research

Ghen equipping your laboratory, be

sure to investigate Vanguard quality,
performance, and service. You will
find in Vanguard instruments greater
compactness, versatility, ease of
operation and simplicity of design.
Please give our representatives an
opportunity to explain in detail the
benefits and innovations that will
help you speed your experiments
with highly accurate information.

! - i

Model 1011
Fraction Collector
Time, drop, or volumetric
operation. Time range 0-100 minutes
in increments of 1/10 minute. Drop
range 0-1000 drops in each tube. 400
standard test tube capacity. 8 re-
movable stainless steel trays. Glass
dust cover. 2 digital indicators.
Available with Model 1012 Refrig-
eration unit.

Model 1063-OD
Automatic Multi-Channel Ultra-
Violet Analyzer

Presents recording at three different
wave lengths. Provides a recording

the effluent at two of these wave
lengths. Space-saving design. Com-
pletely transistorized. Detection sys-
tem completely self-contained and
light shielded.

Model 880D
Dual Channel Low
Background Autoscanner

Each channel has independent
range and time constant selectors.
Recorder provides two 5” charts on
one 10” strip. Can examine simul-
taneously intense and weak areas of
radioactivity. Completely transistor-
ized. Better than 29 accuracy on all
ranges. Adaptable to direct digital
gquantitation.

VYV AN G T A RD

RAEE PR ERtRRANTE
B

Model 885 Glass Plate Scanner
for Thin Layer Chromatography

Extends the range and operates in
conjunction with the Autoscanner.
Assays TLC glass plates with greater
accuracy and sensitivity. Sits on top
of Model 880. Provides 2 pi window-

less detection for tritium, carbon-14,
sulphur-35 and other beta-emitting
radioisotopes.

Violet Analyzer

Provides chart recording of the opti-
cal density of the effluent from a
chromatographic column. A plane
diffraction grating monochromator
enables the operator to select any
wave length from 200 millimicrons
into the visible spectrum. Completely
transistorized. Detection system self-
contained and light shielded.

Model 1000
Volumetric Fraction Collector

Completely self-contained and tran-
sistorized. Compact
design. Model 1000 (N
for volumetric con-
trol. Model 1010 for
time-drop control.

Write for
complete detailed specifications.
Representatives available to ex-
plain and demonstrate Vanguard
instruments.

of the ratio of the optical density of

subsidiary of
TECHNICAL MEASUREMENT CORPORATION

VANGUARD
INSTRUMENT
CORPORATION

k Designers and Manufacturers of Precision Instrumentation for Research ¢ 441 Washington Ave., North Haven, Conn. 06473 )

1018 SCIENCE, VOL. 148



Fermacell®

. o0 v 0P RPOIBTOOBSIORDPOROS

The Fermentor with the Removable Vessel

For Iaboratory, pilot-plant and small-scale production of microbial cells

The Fermacell is a general purpose
fermentor used for basic laboratory
research as well as pilot-plant and
small-scale production of microbial
cells. It is available in two sizes for
working volumes up to 40 or 100
liters and is designed for batch pro-
duction and continuous culture.

Rigid Control. This culturing appa-
ratus is a completely steam-steriliz-
able system, fully integrated for rigid
control of agitation, aeration, tem-
perature, pressure, foam and pH. It

is used for growing aerobic and an-
acrobic bacteria, streptomycetes,
molds and yeasts, as well as mam-
malian and plant tissue cultures.

Easy to Handle and Easy to Use.
The Fermacell’s fermentor vessel
can be removed quickly by one per-
son in less than three minutes for
cleaning as well as emptying and
refilling. This design permits com-
plete access to process lines, ports,
and electrodes mounted in the sta-
tionary fermentor head plate.

Send for 12-page lllustrated Catalog No. FMS/5215

N Bg New Brunswick Scientific Co., Inc,
1130 Somerset Street, New Brunswick, N. J.

21 MAY 1965
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FERMACELL FEATURES

Removable Fermentor Vessel is easy to han.
dle, easy to clean; provides complete access
to the fermentor interior.

Replaceable Shaft Seal Assembly is designed
for repeated steam sterilization and a long
life of positive sealing without danger of
contamination. Seals are contained in a re-
movable cartridge to facilitate inspection and
replacement.

Rigid Temperature Control is maintained within
+0.5°C from 5°C above water supply tem.
perature to 60°C.

Integral Recirculating Water Conditioning Sys-
tem circulates cold or heated water to fer-
mentor jacket on control demand.

Extremely Versatile for a wide range of mi-
crobial studies. Components are designed for
simple removal and cleaning as well as flexi-
bility of operation. Choice of interchangeable
spargers and impellers in four different models.

Broad Range of Accessories include Automatic
pH Control, Photosynthetic and Ultraviolet
Hlluminators, Air Incineration System, Air Hu-
midifier, Air Compressor and other equipment.

Easy to Operate—all controls are conveniently
mounted on the front of the apparatus.

0000000000000 0000000000000 0000000000000 s0rcsccsssceneoe
© 60 0000000000000 000000 00000 0000000000000 scnssc0cctee

e 0e0os000sss00s0s0000000 00000
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REPR

You are looking at an exact-size photograph
of a new kind of precision laboratory recorder—
the new Lockheed 417C.

It’s the only laboratory instrument of its
type that is truly portable.

In the lab it operates from 110V AC—
and outperforms all but the most sophisticated
and costly rack jobs.

In the field it gives the precision and

capability of a large, fixed installation recorder—
yet weighs only 25 pounds including its own
built-in rechargeable battery.

You can even tuck it under an airplane seat
on trips. Its price is small, too—as little as $7,000.

The new 417C is built by the same engineers
who design Lockheed ultra-precision, low-power
recorders for space and undersea use.

Exclusive, rugged, low-mass differential




capstan drive assures precision operation

under vibration in any position. Other features:
Simplified transport mechanism
Phaselock servo motor control
Frequency response: 100 kc direct/10 k¢ FM
Up to 7 tracks, FM or Direct in any
combination (IRIG compatible)
Power consumption only 6 watts
Battery, AC or DC powered

Weighs only 25 pounds including battery

For afree specification folder on the
Lockheed 417C recorder/reproducer, write on
company letterhead to Mr. Bernard Mayer,
Lockheed Electronics Company, National
Road, Edison, N.J.

LOCKHEED ELECTRONICS COMPANY

‘Edison, New Jersey * A Division of Lockheed Aircraft Corporation




Waring’s Explosion-Proof Blendor Base™ Protects You in
Hazardous Atmospheres or when Blending Hazardous Compounds.

This is the only Blendor Base for use in blending explosive materials. It is the
only Blendor Base for use in areas where gases, vapors or particles are found

in explosive quantities. Because exposed motor arcing is eliminated, the Waring
Explosion-Proof Blendor Base can be operated safely in atmospheres permeated with:
Acetone/Methyl Alcohol/Benzene/Petroleum/Ether/Natural Gas/Butane/Propane/

Gasoline /Naptha. The powerful 2-speed lifetime lubricated motor gives total blending- £
of all volatile substances quickly, efficiently, safely. Ask your supplier about the

Waring Explosion-Proof Blendor. Your lab—and your life—may depend on it. $289.00 No. EP-1

STAINLESS STEEL CONTAINER NO. SS510

Made from 302 Stainless to

assure greater durability and
chemical resistance. Surgical
steel blending blades. $24.95

WARING PRODUCTS CO.
u? Division of
b DYNAMICS CORPORATION
‘ of AMERICA

WINSTED, CONN.

EXPLOSIVE-PROOF SWITCH NO. EPS-2

« Specially designed unit
for 2-speed operation.

* May be connected via
conduit for remote control of
Explosion-Proof Blendor Base. $29.95

Please write for full specifications or for
answers to any questions you may have.

*Shown with SS510 Stainless Steel container
SCIENCE. VOL. 148



Because of its advantages—stability and inertness—Sephadex
has been used to produce a new class of ion exchangers:
DEAE-, CM- and SE-Sephadex. Since their introduction,
they have been used extensively, particularly in the bio-
chemical and clinical field.

In the new bead form they will be more useful both for
laboratory and manufacturing scale processes. Their spheri-
cal shape gives increased mechanical strength and leads to
easier column packing. More uniform particles result in
improved hydrodynamic properties.

All Sephadex Ion Exchangers have a high capacity and
low nonspecific adsorption. They are available in two types
that differ in porosity, thus offering flexibility for your spe-
cific requirements.

The Sephadex Ion Exchangers are of analytic grade
purity. Rigorous production control ensures uniform prod-
ucts that give accurate and reproducible results.

Now in bead form...
Sephadex lon Exchangers-
for chromatography of
biologic substances

PHARMACIA
LEADING
IN DEXTRAN
CHEMISTRY

=

Fru-1 ,6-P2 %T 25 37'&

wg/ml Hexose mono phosphates
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.'"i 5 il i\
[] I 1 ]
(W] 11 [}
[ 1 ] : ; 1
601~ i i P
i AR IR
1 [ i [}
40~ glycogen i :' toll
1
glucose it P i
it X i} 3
20 1 /\ ! \
] LY 1 A
I’ \\ X Y ’i \\
0 ) z 1R TR (I

(] 100 200

Model experiment with glycogen, glucose, sugar phosphates and aden-
osine phosphates on a column of DEAE-Sephadex A-25. Reproduced
from Biochim. Biophys. Acta 74 (1963) 588, by permission of the author.

g Capaci Hemoglobin cap. Particle oy 3 ene
Type Description Tonic form mg: /'éy g/g at pH p size microns Availability
Weakly basic
DEAE- A-25 anion exchanger _ 0.5;8.8
Sephadex A-50 Functional groups: Cl 3.5 +£0.5 1.4;8.8
diethylaminoethyl
Weakly acidic
CM- C-25 | cation exchanger + 0.7:6.5 40-120 §88 g gogies
Sephadex C-50 Functional groups: Na 45 + 0.5 4.7:6.5 bulkg ugnt?tsies
carboxymethyl q
Strongly acidic
SE- C-25 cation exchanger 0.7;6.5
Sephadex C-50 Functional groups: Na¥ 23 x+03 2.4;6.5
sulphoethyl

Additional information on Sephadex
Ion Exchangers is obtainable from:

PHARMACIA FINE CHEMICALS INC.

800 Centennial Ave., Pi y, New Market, New Jersey 08654
Inquiries outside North America should be directed

to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.

21 MAY 1965
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WANT FLAT FIELDS?

AT REGULAR MICROSCOPE PRICES?

BUY BAUSCH & LOMB!

We are making flat field optics affordable for the first time. We've designed these unique new
Bausch & Lomb Microscopes to give you flat field imagery comparable to the finest quality avail-
able. But the price is the real clincher. Judge for yourself. .. try one in your own laboratory. Com-
pare it with any other microscope at any price. Write for Catalog 31-185, and ask to see a new
Flat Field Microscope. Bausch & Lomb, 85617 Bausch Street, Rochester, New York 14602.

\ BAUSCHG& LOMB j
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\INSWORTH
Type 24

laDE v UsA BY

AINSWORTH QUALITY

Wnity §ov SpLeesfeolions
The name Ainsworth is your guarantee

le AlequTH & sn"s' l"c- A BALANCE FOR EVERY NEED
2151 Lawrence Street/Denver, Colorado 80205
Telephone Area Code 303 255-1723 _
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FISHER PRODUCT REPORT

News about instruments, apparatus and reagent chemicals that make
your work quicker, surer, safer and easier.

Fisher Develops a Safe
Haven Just Two Feet Wide
for Volatile Liquids.

Ordinary refrigerators used in labs to
keep hazardous or flammable liquids
‘“on ice” don’t measure up to safety-
first standards. They have too many
arcing components that can touch off
concentrated vapors. The trend today
is to explosion-proof refrigerators
such as Fisher’s new unit, approved
by Underwriters’ Laboratories for
protection against Class I, Division
I & 2 hazards. All arcing points are
fully enclosed, all conduits are ex-
plosion-proof. The compressor is in
a bottom compartment, and the
static condenser is on the back.
Though Fisher’s refrigerator fits neat-
ly under a lab bench, it provides 4.5
cu. ft. of storage space. Price of the
basic unit is $465, and if you figure
that’s a bargain in safety, get our free

bulletin. (WIN

Circle “b’’ on readers’ service card

Fisher Quintuples Gas
Partitioner Sensitivity
to Measure 100 ppm of
C0. in 2 Min.

Or 100 ppm of O, in 2%2 min.; 150
ppm of N, in 3% min.; 250 ppm of
CH, in 5% min.; or 300 ppm of CO
in less than 8 min, That’s the track
record of the new Fisher-Hamilton
Gas Partitioner whose sensitivity our
restless engineers have boosted five
times compared to previous models.
Change the standard columns, and
the Model 29 is equally fast and ac-
curate spotting other gases and pol-
lutants from a variety of sources
(blast furnaces, flues, container-
heads, etc). The Model 29 is ex-
tremely convenient in those industrial
applications where reproducible sam-

ples are taken directly from gas
streams via the built-in sampling
valve (you can use a syringe for
injection, too). Reproducibility is
about =0.3% . Once the sample is in,
everything is automatic—with results
shown on a chromatogram. $975
buys the Model 29, or a simple re-
quest brings our free bulletin.  (a) (]

Circle ‘‘a’ on readers’ service card

Veila! Fisher Culture Media
Puts Extra Minutes in Your
Day, Takes Fewer Dollars
From Your Budget.

Quality comes first with Fisher cul-
ture media; we manufacture them
under the same strict controls as our
highest purity reagents. Trés bien.
But we’ve also given a lot of attention
to convenience and budgets. Fisher
now makes 182 kinds of use-tested,
prepared and dehydrated media. 113
of them come in economical, mois-
ture-proof Gram-Pac® ecnvelopes.

Each contains just enough to make
1000, 500 or 250 ml of medium—
no weighing, no loss, no waste, no
caking, no deterioration. We also put
8 kinds of slants in squarish bottles
called Vu/Slants™., They have 5%
more slant area, need no racks or
supports, won’t roll off the bench—
and the carton takes Y5 less incuba-
tor volume. What’s more, you can
include culture media on any order
you send Fisher—you save beaucoup
dollars by combining media and
reagents for bigger discounts. Ask
our salesman all about it. Merci.

If your urge for more data is unde-
niable, then let us know which of
our literature you want. Send this
page, along with your name and
address,to Fisher Scientific Company,
139 Fisher Building, Pittsburgh,
Pennsylvania 15219. F-444

8} FISHER SCIENTIFIC

World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

Complete stocks in all these locations: Atlanta - Boston - Chicago - Cleveland - Houston - New York
Philadelphia - Pittsburgh - St. Louis « Union, N. J. «+ Washington « Edmonton « Montreal - Toronto
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FLUORESCENCE
ATTACHMENT
ZFM 4 MONOCHROMATOR

LIGHT SOURCE

INDICATOR DETECTOR MONOCHROMATOR I
1
e .

(XENON)

Spectrofluorometry made simple

With the Carl Zeiss Spectrofluorometer you can measure
fluorescence of solutions with high accuracy and operating
simplicity. The basic equipment consists of a xenon high-pres-
sure bulb in housing, two quartz monochromators, fluores-
cence attachment ZFM 4, detector housing and indicator.

The two prism monochromators make it possible to change
both the exciter wavelength as well as the wavelength of
emitted fluorescent light. Thereby, information is obtained
concerning the type and concentration of the substance caus-
ing fluorescence.

The mode of operation is briefly as follows: the white light
emitted from the xenon bulb enters the first monochromator
and is dispersed. By means of the wavelength setting device,
the proper monochromatic exciter light is selected. This mono-
chromatic light penetrates the sample and the fluorescent
light is deflected into the second monochromator where it is
again dispersed to determine the maxima of fluorescence.
These amounts can be read off on the indicator.

Simplified equipment for spectrofluorometric examination is
also available for work of a less critical nature. In this case a

CARL ZEISS, inc.

444 Fifth Avenue, New York, N. Y. 10018

high pressure mercury burner is used as the source of light. The
exciter light is selected by monochromatic filters (578, 546, 436,
405, 365, and 313 mu) and the emitted fluorescent light
dispersed by the quartz monochromator. This arrangement
can also be reversed.

The Spectrofiuvorom- 1
eters are also ideally 1o}
suited for turbidity

measurements. wr
By adding a few ac- »
cessories to the basic nf /\

components you can e
convert the Spectro- %
fluorometers into high- #
3
20

resolution spectropho-

j
A
; | J\
ometers for quantita- \

Y
tiveanalysis.Write Dept. % /M EAE

SC for more information.
Complete service
facilities available.

SO0 490 430 470 460 450 440 430 420 410 400 390 nm

Fluorescence spectra of 3, 4-benzopyrene:
1, dissolved in benzene, 2. from a paper
chromatogram, 3. benzopyrene on paper,

(Fess )
The Great Name in Optics

WEST GERMANY

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER



This is a dewar from Varian

And who gives you a full year’'s warranty on total
system performance? Varian, of course!

The point is, whatever you need for a super-
conducting magnet system, you can get it
from Varian: solenoids with fields up to 60
kG, power supplies with 10® or 10° regula-
tion, dewars, persistence switches, transfer
lines, and the rest. And they're all guaran-
teed by Varian. If you'd like more informa-
tion, just ask us for it.

%VARlAN ANALYTICAL INSTRUMENT DIVISION
ASSOCIATES PALO ALTO, CALIF. « ZUG, SWITZERLAND

SCIENCE, VOL. 148



Statistically speaking, you can’t beat this
NEW MONROE CALCULATOR

Meet the most automatic—and easiest to operate—standard calculator ever designed for
statistical work. It's the new Monro-Matic® 1Q-10-213, which features man-sized keys and
reduces most computational activity—including automatic transfer, squaring, accumulative and
negative multiplication—to mere push button procedures. In multiplication, for instance, one
depression of the “multiply’’ key moves the carriage to the starting position, clears previous
answers, and completes the multiplication while automatically entering the multiplier. All three
factors are visible after multiplication . .. and the multiplicand remains a constant until a new
one is entered. What’s more, the new 1Q-10-213 gives you gradient control and automatic
decimal and division alignment. And there are no set up changes needed when switching from
one operation to another—the carriage shifts automatically to the correct position for every
operation. More amazing still is the cost: under $1,000! Get full details today from your local
Monroe representative. He's listed in your phone book

MONROE :B

under ‘“Monroe International.”” And is expecting your call. A D1vISION OF LITTON INDUSTRIES
21 MAY 1965 1029




Challenging, Stimulating Introductory Texts

Cockrum & McCauley—ZOOLOGY—New this month

By K. LENDELL COCKRUM, Ph.D., and WILLIAM J. McCAULEY, Ph.D. both at

U. of Arizona

This brand-new college text is specifically
designed for the comprehensive full-year
basic course in General Zoology. It pre-
sents an effective blend of the best ele-
ments from both the “Classic” (Morpho-
logic and Taxonomic) approach and the
“Modern” approach emphasizing physiol-
ogy and biochemistry. Pertinent basic
principles of chemistry, physics, and
mathematics are briefly covered for the
student not well versed in those disci-
plines. Selected advanced concepts and

New! 705 pages 714" x 1014"

about 455 1llus.

speculations are introduced to stimulate
the interest of the better grounded stu-
dent. The wide range of topics covered
includes: The cell and its life processes—
Mechanisms of genetics—Evolution of sys-
tems and processes—Reaction to environ-
ment—Structure, funection, and diversity
of the phylum Chordata—Evidence and
theories of evolution—Milestones in the
history of zoology. More than 450 illustra-
tions support the text material.

about $9.50  Ready this month!

Cockrum, McCauley & Davis—LAB. EXERCISES IN ZOOLOGY—New this month

By K. LENDELL COCKRUM, Ph.D.;, WILLIAM J. McCAULEY, Ph.D.; RUSSELL
DAVIS, Ph.D.; all of U. of Arizona

A superb companion for the text above. 26 exercises easily performed in the two-
semester or one-semester accelerated course. The majority of the exercises use the rat,
6 employ the frog. Requires a minimum of instructor supervision.

New! 402 pages via" x 104" Illustrated  About $4.75  Ready this month!

DeRobertis, Nowinski & Saez—CELL BIOLOGY—New (4th) Edition

By E. D. P. DeROBERTIS, M.D., U. of Buenos Aires; WIKTOR W. NOWINSKI, Ph.D.,
U. of Texas Medical School; and FRANCISCO A. SAEZ, Ph.D., Inst. for Investigation

of Biological Sciences, Montevideo.

Deliberately gearing their work to the
needs and capabilities of the serious col-
lege-level student, the authors use the
methods of physics, chemistry, and bio-
chemistry to interpret the nature of cel-
lular processes and the functional signifi-
cance of cellular form. Revision and re-
organization of this New (4th) FEdition
has been so extensive that the title has
been changed from General Cytology to

of the content. Material on cell function
has been expanded and strengthened, sec-
tions on cellular and molecular bases of
cytogenetics have been entirely rewritten.
Latest understanding of make-up and ac-
tion of DNA is clearly described. Advances
in knowledge of ultra-structure are set
forth and are illustrated by both line
drawings and beautifully reproduced elec-

tron micrographs.
Cell Biology to better reflect the nature

New (4th) Edition!  about 576 pages 638" z 934"  about 308 illus. about $11.00

Ready June!

W. B. SAUNDERS COMPANY /W. Washington Sq., Philadelphia, Pa. 19105
Please send and bill me: Name
7 Cockrum and McCauley—ZOOLOGY .. ... .......... About $9.50
] Cockrum, McCauley & Davis—LAB. EXERCISES. . About $4.75
{1 DeRobertis, Nowinski & Saez—CELL BIOLOGY ... About $11.00

SC 5-21-65

Discount to full-time teachers (List position
and address below)
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~ POLAROID*’ & *POLACOLOR'* ®

It took the photographer exactly 60 sec-
onds to be sure he had the photomicro-

POlaCOIor film made this giﬁ\%ﬁﬁa\f‘zr&eedbrime advantage of Pola-

° @ ° roid color film.

plcture Ofa CorrOSlon plt If your first shot isn't exactly right, you

can take another immediately.

= You don't go through the tedium of dark-

ln 60 Seconds. room procedure only to find the shot isn’t
right. And you never run the risk of having
to repeat a difficult and time-consuming
photomicrographic setup.

You also get a finished print that's easy
to study, file, or clip to a report.

And since metallography is an extremely
delicate science to begin with, seeing the
picture seconds after the shutter clicks is
critically important.

You know if the exposure is correct.

You know if the filtration is correct.

You know if the color reproduction of the
subject is correct.

And you know all of these things in ex-

\\sctly 60 seconds.
B /- POLAROID CORPORATION
Cambridge, Mass.

o



The Original...

ANSITRON

“Imitation is the sincerest of flattery.”
Charles Colton (1780-1832)

ANS, INC. * P.O. BOX 37 * WALLINGFORD, CONNECTICUT * TEL. 203 265-15631




when seeing Is

essential to

understanding, use
MEDICHROMES'

MEepICHROMES are full-color Kodachrome slides . .. 10,000 of them on more than 70 subjects
in the biological sciences and medicine. sk Each series is authored by leading world authorities
on the subject. sk MEDICHROMES visualize subject matters which must be seen to be understood.
% They facilitate thorough and rapid coverage of topics. sk Both microscopic and gross subjects
can be demonstrated clearly and simultaneously to an entire class. sk Easy to use for lecture
work as well as individual study, all Medichrome slides are in full color, 2 x 2” (35 mm.) and are
available bound between glass and aluminum or in cardboard Readymounts.

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

1. Anatomy 10. Neuroanatomy :' ————————— I |
2. Bacteriology 11. Neuropathology I (l:k?YEAZDSAtBI:SSt DI:P" Ys 5k2;_g NV :
3. Biology 12. Nursing Procedures : Please. send m'e' c:xpl::e de;cri.pti.ve information on I
4. Botany 13. Obstetrics and Gynecology { the Medichrome series | have circled. (See listing at left)- :
5. Cytology 14. Oral and Facial Pathology | 1234567891011 1213 14 15 16 17 |
6. Dermatology and Anatomy I I am also interested in: |
7. Embryology 15. Pathology : i :
8. Hematology 16. Pediatrics | (other fields of interest) |
9. Histology 17. Virology | Name I
: Institution :
l 1
C/ay- | Street l

l
dams o o i
New York 10, N. Y. L 3

21 MAY 1965 1033



The New GES)B-20 High Speed
Refrigerated Centrifuge
costs *300 more.

It’s a bargain.

We can tell you that IEC’'S new B-20 high speed
refrigerated centrifuge offers more than anything else
on the market.

It does, and we will:

The B-20 offers 46,300 g; no comparable centri-
fuge does.

The B-20 offers closer temperature control and
more head stability because of the new Turbo-Cover*
which directs a whirling vortex of air pressure to sta-
bilize the new, belt driven, flexible shaft. No other
centrifuge has it.

The B-20 offers programmed, one-knob automation;
no comparable centrifuge does.

*Patent Pending.

The B-20 offers 4 x 250 ml capacity in a swinging
bucket head; no comparable centrifuge does.

Plus a smooth-walled stainless steel chamber, low-
noise level, and virtually no maintenance.

The B-20, heir to advances made in IEC'S intensive
ultra-centrifuge development program, and a culmina-
tion of the IEC Quality Assurance Program, offers all
these advantages, and more.

Yes, the B-20 is a remarkable bargain.

Your work is handled better, day after day, week
after week. Your staff performs more efficiently. Write
— today — for complete data.

INTERNATIONAL @ EQUIPMENT CO.

300 Second Avenue, Needham Heights, Mass. 02194
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We build recorders so accurate we had to develop our own paper to go with them.

Naturally we build our Speedomax record-
ers for accuracy.

Permissible deviation is extremely small
... only about the width of the pen-line on
the chart.

Which means if the chart expands or con-
tracts even slightly with changes in tempera-
ture or humidity, you don’t really get the
recorder accuracy you paid for.

So we didn’t stop with the instrument.

We had paper made to our specs. Print it

ourselves. Assures precise grid calibrations.
Punch it ourselves. Assures positive feed by
our chain-driven rollers.

This passion for precision extends to our
controllers, too. And to systems we build,
complete with computers. Pays off in the
user’s plant.

After all, if you want to contro! some-
thing, you have to know how to measure
what it's doing—don’t you?

Measuring various processes helped us

another way. We sort of grew up out in the
plant with most of them.

So we really know what we’re measuring.
And controlling.

If you're like us, precision is important. So
remember our slogan, Pioneers in Precision.
There’s a lot of pioneering still to be done.

Maybe we should do it together.

b

LEEDS & NORTHRUP
Philadelphia 44 » Pioneers in Precision




New Solid State Operational Manifold!
For a wide variety of feedback opera-
tions, use its four plug-in all-silicon
Philbrick Differential Operational Am-
plifiers and self-contained power sup-
Ply with simplicity, accuracy, economy.

DESCRIPTION

Highly versatile, the new Philbrick Model
MP benefits greatly by the inherently high
reliability, small size, low drift and noise,
light weight, and low power requircments
of all-silicon solid state amplifiers. It con-
tains: a Philbrick Model OSPR-30 power
supply; a captive line cord, a jack panel on
which circuitry may be conveniently as-
sembled; a pair of accessory sockets for
Philbrick SP-sized plug-in operational
units, such as the PSQ Quadratic Trans-
conductor; and four plug-in differential
operational amplifiers. “Starter kits” of tip
jack hardware and passive electrical com-
ponents are available for the new user at
small additional cost. Though Model MP
is normally furnished with four economical
Model P65AU amplifiers, any permutation
or combination of Philbrick P-size ampli-
fiers may be used. The amplifiers can be
interchanged instantly to fit the needs of
any given application. Model MP is sturdily
built, attractively packaged, and wired to
Philbrick’s usual high standards of quality.
The simple sheet-aluminum enclosure with
clear iridite finish on the pancl provides
effective shielding and solid mounting of
electrical components — Dimensions are
1134” wide x 78" deep x 434" high.
Price $425.00 equipped with 4 P65AU and
OSPR-30.

CHARACTERISTICS
For complete information, consult your
nearest Philbrick Representative or
Philbrick Rescarches, Inc.
25 Allied Drive at Route 128
Dedham, Massachusctts 02026
Telephone: (617) 329-1600
TWX: (617) 326-5754

Philbrick Engineering
Representatives

Ala.: Huntsville 536-8393; Ariz.: Phoenix 265-3629;
Cal.: Los Angeles 937-0780, Palo Alto 326-9800, San
Diego 222-1121; Colo.: Denver 733-3701; Conn.: Strat-
ford 378-0435; Fla.: Ft. Lauderdale 564-8000, Orlando
425-5505; 1ll.: Chicago 676-1100; Ind.: Indianapolis

—

APPLICATIONS

Model MP is useful in the labora-
tory for instrumentation, on-line
analog data processing, circuit de-
velopment breadboards, and for
teaching feedback technology. A
typical application in the biological
laboratory is the differential instru-
ment amplifier circuit illustrated.
A variety of circuit structures de-
scribed in Philbrick’s many appli-
cations publications also can be
constructed with the Model MP.

|
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I Differential Input | Differential Input
Differential Output Single-Ended Output

356-4249; La.: New Orleans 242-5575; Md.: Baltimore
727-1999; Mass.: Wakefield 245-5100; Mich.: Detroit
838-7324; Minn.: Minneapolis 545-4481; Me.: Kansas
City 381-2122, St. Louis 966-3646; N.M.: Albuquerque
268-3941; N.Y.: DeWitt 446-0220, Lancaster TF 5-6188,
Valley Stream 561-7791; N.C.: Winston-Salem 725-5384;
Ohio: Dayton 298-9964, Westlake 871-8000; Pa.: Nor-
ristown 735-3520, Pittsburgh 371-1231; Tex.: Dallas
526-8316, Houston 781-1441; Utah: Salt Lake City 466-
4924; Va.: Alexandria 836-1800; Wash.: Seattle 723-
3320; EXP: N.Y.: New York 246-2133.

CANADA: Que.: Montreal 482-9750, Ont.:
RU 9-4325.

Toronto
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electronic analog computing equipment
for modelling, measuring,
manipulating and much else

PHILBRICK
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Basic Research at Honeywell

Research Center
Hoplins, Minnesota

The Problem of Second
Breakdown 1n Transistors

The use of transistors is limited by second breakdown,
where there is an abrupt reduction in the collector
voltage at levels of current below the rated value. In
certain cases this can cause destruction of the tran-
sistor. New research indicates there are both thermal
and electrical causes and some opportunities to push
second breakdown limits considerably higher.

Transistors have a characteristic which
is not completely understood and which
puts undesirable limits on their use.

In all transistors as the collector-to-
emitter voltage (Vce) is increased the tran-
sistor will reach a point where the collector
current I, increases rapidly. (See Fig. 1)

Vce with 1,=0
Fig. 1

‘This occurs at first breakdown and as cur-
rent increases further, voltage will decrease
to a sustaining value. This sustaining value
is considered the maximum operating value
of the transistor.

As current is further increased, the tran-
sistor enters a new mode of operation where
voltage decreases rapidly. This is termed

1038

the second breakdown region. ( See Fig. 1)
Obviously, this phenomenon puts an even

lower limit on the device and one that if

exceeded is potentially destructive.

Many theories have been proposed to ex-
plain this second breakdown but none have
been found completely satisfactory.

Honeywell scientists in earlier work on
first breakdown developed a technique that
is useful in studying second breakdown.
They experimentally studied the collector
junction, or the interface between the P
and N regions, to observe whether break-
down occurs in a uniform manner over the
entire collector junction or in localized hot
spots at random in the junction.

By introducing a variable transverse base
current they literally obtained a “contour
map” of the breakdown voltages over the
entire collector junction surface. These
“maps” show that breakdown voltage is
not uniform.

An infrared sensor was used to confirm
the non-uniform characteristic. It was ob-
served that the infrared emission was not
uniform and in fact at breakdown there was
a point of intense local heating.

The results of the mapping technique
supported by the infrared observations have
led to the development of a model with
which to analyze second breakdown.

The model treats a transistor as if it
were two discrete devices operated in par-
allel: one device where second breakdown
occurs and one where it has not occurred.
It is then possible to compare the devices

and come to some conclusions as to what
the mechanism is that causes breakdown
and triggers the negative resistance phe-
nomena. In general, both electrical and
thermal effects are important, with the
dominant mechanism determined by the
transistor design, mode of operation and
imperfections present.

Honeywell scientists have concluded that
second breakdown in transistors originates
in majority carrier current (electron current
in a PNP transistor) from the breakdown
spot. These majority carriers are generated
by the process of avalanche multiplication.
During multiplication at the breakdown
spot an equal number of electrons and holes
are produced. In a PNP transistor the holes
enter the collector and the electrons flow
through the base region to recombine with
holes lost by the emitter. This electron flow
has a transverse component which causes
a voltage drop which concentrates the emit-
ter current in the vicinity of the breakdown
spot. The higher emitter current to the
breakdown spot results in a higher electron
current through the base. Thus the cycle is
regenerative and if the process continues,
it will result in the hot spot mentioned
earlier.

Continuing work should lead to a com-
puter program to solve equations to predict
where and when breakdown will occur and
whether by electrical or thermal mecha.
nisms.

The result, it is hoped, would be the
ability to design transistors to minimize
thermal effects and to eliminate or mini-
mize the electrical effects.

If you are engaged in research on second
breakdown you are invited to correspond
with Mr. Harold Josephs, Honeywell Re-
search Center, Hopkins, Minnesota. If you
are interested in a career at Honeywell's
Research Center and hold an advanced de-
gree, write to Dr. John Dempsey,
Director of Research at this same
address.

Honeywell
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the construction of Pleistocene time
scales until firmer data are available
upon to which to base such a chro-
nology.

PauL E. DaMON
Geochronology Laboratories,
University of Arizona, Tucson
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Observatories in the
Southern Hemisphere

I should like to correct or clarify
some statements made by V. K. Mc-
Elheny in his article on “Large new
telescopes for the Southern Hemi-
sphere” (6 Nov. 1964, p. 755).

The Lick Observatory has not had a
station in Chile since 1929. Previously
it operated a 0.94-meter (37-inch) re-
flector on Cerro San Cristébal, Santi-
ago. This was sold more than 30 years
ago to a private individual, who do-
nated it to the Catholic University
in Santiago, which has since maintained
and operated it.

La Silla, the site selected for the
European Southern Observatory, was
not among those tested during the
site-survey expedition that I conducted
for AURA (Association of Univer-
sities for Research in Astronomy).
However, because of its nearness to
Cerro Tololo, the site chosen by AURA,
and because it has a similar elevation,
La Silla is expected to be a good site.

McElheny says that “the project of
the European Southern Observatory
(ESO) organization is most advanced.”
ESO only recently purchased a large
tract of land around its future observa-
tory site, and has also only recently
acquired a tract of land in Santiago
for a future headquarters; no construc-
tion has started yet on La Silla nor
on an access road to the summit. The
first ESO telescope for Chile, a 1-meter
reflector, has been completed in Hol-
land and is scheduled to be delivered
in Chile later in 1965. The AURA
construction program, on the other
hand, was started more than 20 months
ago, after a 3-year program of site
surveys. The headquarters in La Sere-
na, including an administration build-
ing and three residences, are complet-
ed. An access road to Cerro Tololo,
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38 kilometers long, was completed
more than a year ago. All sites for the
entire building program on the moun-
tain have been leveled and prepared
for construction. The first two perma-
nent buildings on the summit are un-
der construction now. The water-sup-
ply system, which will bring water to
the peak from a spring 1000 meters
below, is nearly installed, and so is
much of the system for the distribution
of electrical power. A large generator
has been operating on the mountain
for a year. Of the four telescopes in
the present plans of AURA, one has
been operating on Cerro Tololo for
312 vyears. An identical telescope, a
40-centimeter reflector, will be delivered
to Chile soon. Two other reflectors
(1.5 and 0.9 meters) are under con-
struction and will be delivered near
the end of 1965. The optical com-
ponents for these three telescopes are
being made at the optical shop of the
Kitt Peak National Observatory in Tuc-
son, and will be finished well before
the telescopes. The U.S. Air Force is
providing funds for the 1.5-meter tele-
scope, the National Science Founda-
tion for the others and for all con-
struction and operations.

The main reason for using fused
quartz for large mirrors, instead of
pyrex, is not its greater rigidity, as
McElheny suggests, but its lower co-
efficient of thermal expansion, because
of which the effect of atmospheric tem-
perature changes on telescopic images
will be negligible.

JURGEN STOCK
Cerro Tololo Inter-American
Observatory, Casilla 63-D,
La Serena, Chile

(An article on Cerro Tololo by Stock
appears on p. 1054 of this issue.)

Stock’s remarks are a welcome clar-
ification of an article written from a
European vantage point. The statement
about the Lick Observatory derived
from misunderstanding of a public
source. The fact that the European or-
ganization relied strongly on Stock’s in-
vestigations of a nearby site led to inex-
act wording which made it seem as if he
had actually surveyed the site chosen
by the Europeans after they decided
against accepting the American offer
of part of their large site. In saying
that the European project was most
advanced, I was speaking only of plans
to build a telescope of nearly the reso-
lution of Palomar. Although AURA
hopes for a 3.5-meter telescope at the
Chilean site, presumably of design

Albert A. Michelson, while an instruc-
tor at the Naval Academy, set the
stage for 20th Century physics when

He Measured the
Velocity of Light

g@l‘
In recognition of one of
America’s major scientific
contributions, Honeywell
offers scientists and inter-
. ested laymen an historical
| document. It is an exact re-
| production of Albert A. Mi-
chelson’s handwritten report
on his experiments of 1878,
| which first accurately meas-
ured the velocity of light.

Hidden away, Michelson’s report was re-
cently discovered at the U.S. Naval Observ-
atory. Modern scientific thought has high-
lighted the significance of this report, and
Honeywell, with the cooperation of the
Navy, has had it duplicated as exactly as
printing permits.

We would be pleased to send you a copy,
if you will fill out the coupon below.

Honeywell Research (M.S. 118)
2701 4th Ave. So.
Minneapolis, Minn. 55408

| have enclosed $2.00 to defray reproduction and
Street

handling. Send Velocity of Light to:
City.
X State z
. Zip Code.
-
Honeywell
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FOR
RADIOMETER
EQUIPMENT

CONTACT:

CANADIAN LABORATORY
SUPPLIES LIMITED

Offices in major Canadian cities

DALLAS RADIONICS

4128 W, Jefferson, Dallas, Texas 75211
Arkansas, Louisiana, Mississippi, Oklahoma,
Texas, New Mexico

THE DANN COMPANY

2014 E. 46th St., Cleveland, Ohio 44103
Ohio, Pennsylvania, Michigan, West Virginia,
Kentucky

WILLIAM L. DAVIS
2200 Bellaire Street, Denver, Colo. 80207
Colorado, Utah, Wyoming

ELECTRIC RESEARCH CORP.
834 Juniper Street, N.E., Atlanta, Georgia 30308
Georgia, Alabama, South Carolina

ELECTRO-MEDICAL ENGINEERING CO.
703 Main St., Burbank, Calif. 91606
California

FLORIDA ANESTHESIA SERVICES INC,
1231 Fourth St. South, St. Petersburg, Florida 33701
Florida

JAY L. HALL COMPANY
3575 N.E. 180th St., Seattle, Wash. 98155
Washington

INSTRUMENTATION ASSOCIATES

17 West 60th St., New York, N.Y. 10023
New York, New Jersey, Delaware,
Connecticut, Pennsylvania

INTERNATIONAL MEDICAL
EQUIPMENT COMPANY

2721 E. 25th Street, Minneapolis, Minn, 55406
lowa, Minnesota, North Dakota,
South Dakota, Wisconsin

MEDTRON ASSOCIATES, INC,
1107 Big Bend Blvd., St. Louis, Mo, 63117
Missouri, lllinois, Indiana

MEDTRON ASSOCIATES, INC.
5752 Higgins, Chicago, {Il. 60630
Wisconsin, [llinois, Indiana

MEDTRON ASSOCIATES, INC.
1261 Central at Seventh, Kansas City, Kansas 66102
Kansas, Missouri, Nebraska

NATIONAL INSTRUMENTS
LABORATORIES, INC,

12300 Parklawn Drive, Rockville, Md. 20852
District of Columbia, Maryland, North
Carolina, Virginia, West Virginia

RAININ INSTRUMENT COMPANY

841 Beacon Street, Boston, Mass. 02215
Maine, New Hampshire, Vermont,
Massachusetts, Rhode Island, Connecticut

SIM INSTRUMENTS
3378 24th Street, San Francisco, Calif. 94110
California

USHER MEDICAL
4933 SW. linois, Portland, Oregon 97221
Oregon

THE LONDON COMPANY

811 SHARON DRIVE, CLEVELAND, OHIC
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similar to the one to be completed at
Kitt Peak, funding had not been re-
quested at the time of writing. Design
of the European telescope, which con-
tinues to benefit from generous co-
operation from AURA, is well ad-
vanced, to the point where a choice
can be made of the supplier of the
blank, and the money has been pledged
for its construction. In describing the
advantages of a fused silica block,
spokesmen of the European organiza-
tion spoke often of the lower coefficient
of thermal expansion of quartz, and
had not used an imprecise word like
“rigidity.”

V. K. McELHENY
18 Kensington Court Place,
London, W.8, England

Oral Reports.

The effectiveness of the “short” pa-
per (10 to 15 minutes) at major scien-
tific meetings might be considerably
enhanced if speakers would abandon
the classic format of the printed
article and, instead, use the following
order: (i) background information (if
needed); (ii) conclusions of present
report; (iii) methods; (iv) results;
(v) discussion (if needed); (vi) con-
clusions repeated.

Conclusions cannot be evaluated
properly without consideration of the
methods used to collect the data. The
reader of a printed paper has the
chance to flip back and forth among
the pages; the listener at a meeting
must depend on his memory. If the
listener were to be told first the use
that was made of the data, he then
could evaluate the methods in this
light. T believe that papers delivered
orally according to this format would
be more interesting and informative
and, further, would provoke more use-
ful questions and discussion.

BERNARD K. FORSCHER
Mayo Clinic, Rochester, Minnesota

NIH Career Awards

Before I state my profound disap-
proval of the attitude expressed by
I. D. J. Bross in his letter on NIH
Career Awards (19 Mar., p. 1395), 1
want to establish my credentials. First,
I am an active researcher. Although
I am an administrator (chairman of a
large department) and teacher (43 class

hours this April), I manage to spend
about half my time in my laboratory.
I have published three papers in the
last 12 months, and I have two in press.
On all I am first or sole author, be-
cause I did most of the work de-
scribed. Second, I am grateful for
NIH-NSF support of research, not only
because it has multiplied resources but
because it has given a healthy inde-
pendence to every scientist competent
to command such support. No man or
woman in my department need say
“Yes, sir” to me in order to be able
to work.

The job of a university administrator
is to create an atmosphere in which
good people can do good teaching and
research, and the job of a university
faculty member is to teach, to do re-
search, and to carry some of the ad-
ministrative burden according to his
interests and abilities. Teaching at all
levels, undergraduate, professional, and
graduate, is a job worth doing and
doing well.

There has grown up since the war
a new generation of faculty members,
nursed on NIH-NSF support, which
regards its own research productivity
as its only valid contribution to so-
ciety. To members of this group, re-
search alone is a positive good, and
administration and teaching, because
they interfere with research, are evils.
A man who holds such views may have
his home most appropriately in a re-
search institute; he does not belong on
a university faculty. Since universities,
imperfect though they may be, are still
our chief means of accumulating, pre-
serving, and transmitting knowledge,
scientists and supporting agencies
should seek to strengthen universities
in all their functions. I believe NIH,
NSF, and other granting agencies do
understand this obligation, and I am
sure that most faculty members cheer-
fully accept it as well. Any scheme of
outside support which allows a faculty
member flatly to refuse to accept his
just share of teaching and administra-
tion is destructive of the best interests
of both the university and its faculty,
and a scientist who accepts such sup-
port without accepting his university
obligations is a parasite.

HORACE W. DAVENPORT
Department of Physiology,
University of Michigan, Ann Arbor

. . . The scientist is right in asking
for the privilege of doing as he pleases
as soon as he has credentials, but the
judgment should come from his super-
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... more than enough for an accurate pH measurement

The MICRO facility of the Radiometer Blood Electrode The complete Radiometer system includes techniques
allows pH to be determined routinely so that this vital of sampling and storage, a specially designed Water
measurement can be established as a reliable laboratory Thermostat, and the Model 27 pH Meter conceived
procedure—using either venous or arterialized blood. specifically for Blood Measurements.

TWO MORE DROPS ‘6 will provide a complete
Acid-Base Status determination according to the
Astrup Method (by the addition of the Radiometer
Micro Tonometer), with complete disclosure of pH,
CO; tension, Base Excess, Bicarbonate values and
Buffer Base.

Direct Gas Electrodes can also be added to the system.

Write for complete information.

THE LONDON COMPANY

811 SHARON DRIVE. WESTLAKE, OHIO
RADIOMETER (2= COPENHAGEN
In Canada: Bach-Simpson Limited, Box 2484, London
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rat liver O2 curve in five minutes?

The YSI Model 53 Biological Oxygen Monitor Sys-
tem draws oxygen uptake and oxygen evolution
curves in 5 to 13 minutes. It records continuously,
and useable information is available in only sixty sec-
onds after insertion of materials. It is stable, rugged,
casy to use, easy to clean. Only a few minutes of
technician training are required. The system costs
$1225.00 complete, except for a 100 MV recorder to
draw the curves. May we tell you more about it?

| YELLOW SPRINGS INSTRUMENT CO.
YELLOW SPRINGS, OHIO
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A LARGER FIELD-OF-VIEW

TRUE PERSPECTIVE IN

The Leitz STEREOMICROSCOPE provides a high order
of image realism for all routine and research procedures re-
quiring stereomicroscopy. Two separate, precisely inclined
optical paths ensure that the images you see are natural,
three-dimensional magnifications of your specimens.

This classic instrument includes paired objectives 1x, 2x,
4x, 8x, and 12x with a maximum objective aperture of
NA 0.11. The range of magnification from 8 to 216x is
unsurpassed for brightness, resolution, and depth of field.

1044

The microscope may be used with reflected light, trans-
mitted light, or polarized light.

Discriminating scientists who compare the Leitz Stereo-
microscope with any other will at once recognize the supe-
rior optical performance, the higher aperture, and the
improved resolution obtainable only by means of the
classic Greenough design. Write for detailed technical data.

E.LEITZ, INC., 460 PARK AVENUER SOUTH, NEW YORK,. N. V. 10018
Distributors of the wortd-tamous prodsucts of
ErnstLeltz G.m.b.HM wetzlar Germany—Ernsi Leitz Canada Lid,
LEICA AND LEICINA CAMERAS - LENSES - PROJECTONS - MICROSCOPES

58565
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SCIENCE

Of Time and the Doctorate

The idealized picture of a new Ph.D. in science is of a student who
had his course well charted in advance and who was aided by assistant-
ships and fellowships to earn the doctorate in approximately 4 years.
As a matter of fact, only about one student in ten gets through that
quickly. The typical one finished college without expecting to go on for
the doctorate and without clear plans for any graduate work. In the
B.A.~Ph.D. interval he spent 9 months in military service, worked a
couple of years, usually as a college teacher or in other professional
work, was enrolled in graduate school for more than 3 years on a full-
time basis and for another year and a half part time, and finally got the
doctorate nearly 8 years after the B.A.

These data are from a new study* that adds considerable descriptive
and interpretive detail to the information on B.A.—Ph.D. time lapse previ-
ously published by the National Academy of Sciences—National Research
Council and others. The study surveyed recipients of the doctorate be-
tween 1950 and 1958 in 16 fields, from 23 southern universities. Some
factors may differ by geographic region, but in terms of B.A.—Ph.D.
time lapse the sample was generally representative of the country as a
whole.

Both the Ph.D. recipients and their mentors were asked whether the
usual delay could or should be shortened. About a fourth thought not,
but the large majority suggested ways of reducing the time lapse. Much
emphasis was given to changes in organization and planning. Students
and teachers both recommended that more and earlier counseling be
given graduate students, that program planning be more systematic,
that students be given a clearer understanding of their own responsi-
bilities and of institutional and departmental expectations, and that
faculty advisers provide more continuous monitoring of student progress.

Science departments already appear to do better on these points than
do others. The graduate deans and professors explained the shorter
average time lapse in the sciences (and particularly in chemistry, the
“fastest” field of all) largely in terms of the tighter structuring of grad-
uate work in science. But the respondents thought there was room for
considerable improvement in most science departments.

These recommendations merit serious consideration. They would
probably work, and shortening the average time for the next few years
would be the equivalent of increasing the number of successful candi-
dates. Yet caution is in order. Too much guidance, structuring, detailed
program planning, and the like could change the character of the Ph.D.
degree even if its level were not intentionally or appreciably changed.
While some change in character may be appropriate for the nonresearch
degree that is being considered in some quarters, the independent re-
scarch characteristic of the Ph.D. surely should be preserved.

Graduate faculties seem therefore to be presented with a nice problem
of balancing objectives and techniques. The task is one of identifying
and encouraging good candidates earlier, and of imparting a clearer
understanding of what is expected of them while still leaving them
ample opportunity to stumble, to profit from their own errors and
successes, and to develop scholarly independence.—DAEL WOLFLE

* Of Time and the Doctorate, by Kenneth M. Wilson. Atlanta, Georgia, Southern Regional
Education Board, 1965, ix + 212 pp.



The acceptance of the original Gammascope in a
wide variety of applications has prompted the de-
velopment of an even more versatile system — the
Gammascope II. The basic concept of a low cost,
self-contained 100-channel Pulse Height Analyzer
has been retained. New circuitry, housed in a
more compact cabinet, now adds inputs for multi-
scaling and Mdossbauer effect studies. New output
circuits permit readout on virtually every type of
analog and digital equipment. The Gammascope 11
truly offers the physicist, chemist or biologist an
instrument equally useful for class room demon-
strations or exacting experiments. (Gammascope
101 is still available for applications where its fea-

tures are especially useful.) Now

4 Switch Selected Operating Modes

‘ @
100-channel analysis — this provides a high resolu- G a m m a sco p e I I
tion spectrum analysis of charged particles. Scale
expansion provides resolution equivalent to 800
channels for storage of a selectable portion of the
spectrum. In this capacity the Gammascope will
effectively replace the single-channel spectrometer

in nuclear medicine, radio-chemistry, and nuclear
physics research.

» 100 channel pulse height analysis

Single-channel analysis — window controls on the
Gammascope permit selection of an energy range . . . .
of interest intensified on the multi-channel spec- * Simultaneous smgle-channel pulse helght anaIyS|s
trum display. With controls set for the range of
interest, the instrument provides pulses in that
range for counting on an external scaler. Pulses
selected by the window can also be used for count-
ing in the multi-scaler mode, or for sampling of the
velocity signal in Mossbauer studies.

e Multiscaling Mosshauer analysis

Multiscaling — the Gammascope provides 100
channels of multiscaling with 8 selectable dwell
times from 0.1 to 1000 milliseconds. The single-
channel window selects pulses of the desired energy
range, which are then automatically stored in suc-
cessive channels corresponding to a preset time
interval. Multiscaling is particularly useful in half-
life studies of short-lived isotopes and for inves-
tigation of Mossbauer effects.

Madssbauer Analysis — The Gammascope is equip-
ped with an input for an analog signal. In addi-
tion, in the Mossbauer mode pulses from the de-
tector can be fed to the single-channel analyzer.
The output is used to sample the velocity signal by
the analog to digital conversion circuitry, thus
providing a count in the channel corresponding
to the instantaneous amplitude of the velocity.
This mode of operation eliminates the necessity for
precise timing by the counting channels and the
Mossbauer drive, thus greatly simplifying demon-
stration of Mdssbauer effects.

Specifications
Inputs: high level — 0-10 volts (0-100 voits optional); low-
level — up to 50 mv. at max gain, polarity negative

Output: compatible with x-y plotter, digital printers, type-
writer, paper tape punch, external visual displays,
and IBM compatible magnetic tape system.

Memaory capacity: 1051 counts per channel

Massbauer Input: + 2 volts

Displays: 'i"te: during data accumulation. Static: stored
ata

Preset Time: live times from 0.1 to 400 minutes and infinity

For full details on the GAMMASCOPE II, con-
tact your nearest TMC office or write Technical
Measurement Corp., 441 Washington Avenue,
North Haven, Connecticut.

7;‘_(_: ] TECHNICAL MEASUREMENT CORPORATION
441 Washington Avenue, North Haven, Conn.
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ode, and with series resistance, was de-
vised. With experimentally determined
constants, this circuit can be used to
predict current characteristics of the cell
voltage as a function of grid spacing at
high fluxes. The cells were maintained
below 100°C by mounting them on a
forced-circulation, water-cooled, pinned
heat-transfer surface. Beckman pre-
sented data on an operating system
which produces 50 watts using 36 cm?
of close-gridded cell area under various
ambient conditions.

T. Noguchi (Government Industrial
Research Institute, Nagoya, Japan) dis-
cussed the results of fundamental re-
search on refractory systems with a
solar furnace. He explained a method
of measuring temperature by means
of a brightness pyrometer. These mea-
surements established the freezing point
of metal oxides by a specular reflection
method. The freezing points of zir-
conia, hafnia, alpha-alumina, and high-
purity lanthanide oxides were deter-
mined. The data on the 11 lanthanide
oxides extended the data which here-
tofore have been available. Noguchi
further investigated the melting be-
haviors of the ZrO,-CaO system, and
observed an anomaly of the liquidus
curve with a composition of 70 per-
cent CaO. Noguchi suggested that the
formation of a new cubic-like phase
might be expected.

P. J. Sheehan and T. S. Laszlo
(Avco Corporation) reported on the re-
sults of high-temperature emittance
measurements and ablation tests in a
solar furnace. Excellent correlations
were obtained between the heat flux
and the recession rate of the ablating
sample. The recession rate was mea-
sured by means of a camera viewing
the sample surface through a 12-foot
light pipe.

H. Masson and J. P. Giradier (Facul-
ty of Science, University of Dakar,
Senegal) reported on activation by a
solar motor of a pump capable of
supplying about 40 m?* of water per

hour for 4 or 5 hours per day. The

water, withdrawn from a well at a
depth of 10 m, supplies the approxi-
mate daily requirement of a communi-
ty of 500 persons. The area of the
solar collector is 300 m®. E. A. Farber
discussed the results obtained with a
solar hot-air engine (1/3 horsepower,
closed-cycle), which is portable and is
cooled by a water-cooled radiator. L. F.
Yissar (Tucson, Arizona) reported on
the performance of a liquid-piston solar
prime mover. The mover uses a self-
feeding inverted siphon loop with an
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inert liquid piston whose oscillations
transmit the power output to a driven
device. Solar energy, collected by a flat
collector, supplies useful mechanical
output.

A. J. Drummond and co-workers
(Eppley Laboratory) described the in-
struments used to measure the com-
ponents of solar shortwave and ter-
restrial longwave radiation. Drummond
stressed the advantages of coated-re-
ceiver (thermopile-type) pyranometers
over those employing photoelectric de-
tectors such as selenium and silicon
photovoltaic cells. Because the selenium
or silicon cells are selective with re-
gard to the wavelength of the incident
energy when exposed to sources of
varying spectral emission, they require
careful calibration to account for the
shortwave reflectance of terrestrial sur-
faces and for radiation from the sun
and sky. The pyranometers are partic-
ularly useful when accuracy of better
than 10 to 15 percent in hourly values
and of 5 to 7 percent in daily summa-
tions are desired. Drummond consid-
ered the major problems associated
with the determination of the transfer
of longwave (terrestrial) radiation with-
in the earth atmosphere system; he
reviewed the principal characteristics
of ventilated and unventilated radiom-
eters in common use in recent years.
He also described a new instrument,
with very short time response, which
is used for precise evaluation of short-
wave and longwave components and
net flux radiation near the ground.
The design of the instrument is based
on thermopile principles. Drummond
pointed out the errors in the measure-
ment of the solar constant outside the
earth’s atmosphere, and outlined experi-
ments designed to measure the effect
of the absorption of the atmosphere
on the solar constant over the range
of wavelengths of interest.

L. P. Gaucher (Texaco) forecast
the pattern of energy consumption up
to the year 2200. After accounting for
the different sources of energy capa-
ble of filling the gap between increas-
ing demands from increases in popula-
tion and in per capita consumption, he
projected that beginning about two
generations from now the United States
should become more and more de-
pendent upon electrical energy derived
from central solar-powered stations. By
the year 2200 the stations could ac-
count for approximately 30 percent of
all of the energy consumed in this
country. Gaucher estimated that a satel-
lite solar collector about 35 km in
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diameter would be adequate to supply
the energy of 48 X 1015 Btu (12 X
1015 kcal) per year presently required
by this country.

The attendees at the meeting were
informed of the efforts of Congress-
man Schmidhauser (D-Iowa) to intro-
duce a bill (H.R. 3434) designed to
provide support for research on and
development of means for utilizing
solar energy.

PETER E. GLASER
Arthur D. Little, Inc.,
Cambridge, Massachusetts

Forthcoming Events
May

27-29. American Gastroenterological
Assoc., Montreal, Quebec, Canada. (D.
Cayer, 2240 Cloverdale Ave., Winston-
Salem, N.C.)

27-29. American Ophthalmological
Soc., Hot Springs, Va. (S. D. McPherson,
Jr., 1110 W. Main St., Durham, N.C.)

27-29. American Assoc. of Physical
Anthropologists, annual, Pennsylvania
State Univ., University Park. (F. E. John-
ston, Dept. of Anthropology, Univ. of
Pennsylvania, Philadelphia 4)

27-30. Neuro-Ophthalmology and Neu-
rogenetics, intern. congr., Albi, France.
(M. Amalric, Congrés Intern. de Neuro-
Ophthalmologie et Neuro-Génétique, B.P.
79, Albi, Tarn, France)

27-30. German Bunsen Soc. for Phys-
ical Chemistry, 64th general assembly,
Innsbruck, Austria. (Deutsche Bunsen-
Gesellschaft fiir Physikalische Chemie,
Varrentrappstr. 40—42, 6 Frankfurt am
Main, Germany)

27-11. World Meteorological Organiza-
tion, 17th executive committee session,
Geneva, Switzerland. (WMO, 41 avenue
Giuseppe Motta, Geneva)

28—1. Canadian Assoc. of Geographers,
annual, Vancouver, B.C. (Local Arrange-
ments Committee, Dept. of Geography,
University of British Columbia, Vancouver)

30-2. Recent Advances in Adrenal
Steroid Metabolism, symp., Montreal,
Quebec, Canada. (Chemical Inst. of Can-
ada, 48 Rideau St., Ottawa 2)

30-2. Canadian Dental Assoc., conv.,
Quebec. (L. Bernier, 1024, avenue des
Erables, Quebec)

30-2. American Thoracic Soc., Chicago,
. (F. W. Webster, 1790 Broadway,
New York 10019)

30-2. National Tuberculosis Assoc.,
Chicago, Ill. (S. Wicker, 1790 Broadway,
New York 10019)"

30-3. Medical Library Assoc., annual,
Philadelphia, Pa. (MLA, 919 N. Michi-
gan Ave., Chicago 11, Ill.)

31-2. Canadian Museums Assoc., an-
nual, Ottawa, Ontario. (Mrs. H. Downie,
Royal Ontario Museum, Univ. of Toronto,
100 Queen’s Park, Toronto 5)

31-2. Chemical Inst. of Canada, 48th
conf., Montreal, Quebec. (Chemical Inst.
of Canada, 48 Rideau St., Ottawa 2)

31-2. Spectroscopy, S5th Australian
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conf., Perth. (A. J. Parker, Dept. of
Chemistry, Univ. of Western Australia,
Nedlands)

31-2. Pharmaceutical Industry, intern.
conf., Baden-Baden, Germany. (J. Laar,
Karlstr. 21, Frankfurt am Main, Ger-
many)

31-3. Canadian Public Health Assoc.,
annual, Edmonton, Alberta. (E. J. Young,
1255 Yonge St., Toronto 7, Ont.)

31—4. Exchange Reactions, symp.,
Brookhaven Natl. Laboratory, N.Y. (J.
H. Kane, Intern. Conferences Branch,
Div. of Special Projects, U.S. Atomic

"Energy Commission, Washington, D.C.)

31-4. Institute of Hospital Administra-
tors, annual conf., London, England.
(Secretary, 75 Portland Pl., London, W.1)

31—4. Society of Physical Chemistry,
15th annual, Paris, France. (G. Em-
schwiller, Société de Chimie Physique, 10,
rue Vauquelin, Paris 5°)

314. Group for Advancement of
Spectrographic Methods, 27th congr.,
Paris, France. (1, rue Gaston Boissier,
Paris 15°)

June

1-3. Tissue Culture Assoc., Miami
Beach, Fla. (M. M. Sigel, Univ. of Miami,

Department of Microbiology, Coral
Gables, Fla.)
1—4. Nordic Medical Rehabilitation

Congr., Oslo, Norway (Chief Physician B.
Rogan, Socialmedisinsk Avdeling, Aker
Sykehus, Oslo, Norway)

1-4. Water Studies, 18th intern. conf.,
Liege, Belgium. (Belgian Center for the
Study and Documentation of Waters, 2,
rue A. Stevart, Liege)

1-8. Fruit Virus Diseases, 6th European
symp., Belgrade, Yugoslavia. (Prof. Sutic,
Institutza Zastitu Bilja, T. Drajzera 7,
Belgrade)

2-3. Diagnosis and Semeiology of Ce-
rebral Vascular Diseases, European symp.,
Modena, Italy. (Segreteria della Clinica
Oculistica, Policlinico Universitario, Mo-
dena)

2-3. Endemical Struma, symp., Prague,
Czechoslovakia. (K. Silink, Nérodni 8,
Prague 1)

2-3. Quality Control of Engineering
Materials, conf., Kenilworth, England.
(Inst. of Production Engineers, 10 Ches-
terfield St.,, Mayfield, London, England)

2—4. International Federation of Con-
sulting Engineers, annual, Copenhagen,
Denmark. (Consulting Engineers Council,
1155 15th St, NW, Washington, D.C.
20005)

2—4. Canadian Phytopathological Soc.,
annual, University of Guelph, Guelph,
Ont. (R. Stace-Smith, C.D.C. Research
Station, 6660 NW Marine Dr., Vancouver
8, B.C.)

2—4. Nordic Congr. of Surgeomns, Oslo,
Norway. (F. Hauge, Sophies Mindle,
Trondheimsveien 132, Oslo)

2-5. Acoustical Soc. of America, 69th
meeting, Washington, D.C. (ASA, 335
E. 45th St., New York 10017)

3—4. Endemic Goiter and allied con-
ditions, symp., Prague, Czechoslovakia.
(J. Blaho§, Vyzkumny Ustav Endokrinol-
ogicky, Néarodni tr. 8, Prague 1)

3-5. Lanadian Soc. of Plant Physiol-
ogists, 6th annual, Univ. of New Bruns-
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Now in use in more than 2000 laboratories, Disc Electrophoresis offers unequalled sensitivity
(to 0.01 microgram), speed (separation in 10-30 minutes), simplicity and reproducibility. Disc
Electrophoresis is applicable to almost every area of protein research and clinical investigation,
improving over separations by other methods and giving new separations never before possible
by any technique.
In Disc Electrophoresis, migration of sample substances through specially prepared columns
of polyacrylamide gel produces exceptionally sharp bands of isolated fractions, “stacked” in
disc-like zones as little as tens of microns thick. A random sample of the recent literature
reporting uses of Disc Electrophoresis includes:
SOURCES: Amoebae, E. coli, flu virus, micobacteria, neurospora, polio virus, ribosomes, slime
mould, staphylococci, tubercle bacilli; algae, cats, cattle, dogs, earthworms, fish, guinea pigs,
hamsters, horses, humans, insects, lobsters, mice, pigs, plants, quail, rabbits, rats, sea urchins,
sheep, snails, squid; tissue extracts of aorta, brain, horny tissue, kidney, lens, muscle, pancreas,
parotid, pituitary, skin, thymus, thyroid; fluids such as axoplasm, blood, cerebrospinal fluid,
milk, pancreatic juice, saliva, sperm, umbilical cord serum, urine and uterine fluid.
SUBSTANCES SEPARATED: Proteins, including C-reactive proteins, glycoproteins, mucoproteins,
nucleic acids, nucleo-proteins and thyroxin-binding proteins; hemoglobins and haptoglobins;
globulins, histones, human and bovine growth hormones, ovine follicle stimulating hormone,
human chorionic gonadotropin, enterotoxins, Hageman factor, a-crystallin, collagen, diglyceride
and prolactin; amylase, aminopeptidase, phosphatases; B-galactosidase, carbonic anhydrase,
carboxypeptidase, dehydrolipamide dehydrogenase, glycogen phosphyrylase, lipase, lactic and
malic dehydrogenase, Phosphorylase, ribonuclease, sialidase, transaminase and transpeptidase.
DIAGNOSIS OF: Acute schizophrenia, cancer of the breast and lung, glomerulonephritis, liver
pathology, lupus erythematosus, macroglobulinemia, milk allergy, myeloma, myocardial infarction,
nephrosis, normal and abnormal pregnancy, pneumonia, primary tumor sites, rheumatic fever,
sickle cell anemia, thalassemia, tuberculosis and uremic-hemolytic syndrome.
See how you can apply the benefits of Disc Electrophoresis to your own research. Send now for
complete information, including bibliography, without cost or obligation. Write

L.C' O CANAL INDUSTRIAL CORPORATION
Dept. E-51 4935 Cordell Avenue
Bethesda, Maryland / (301) 656-2333
Sales and Service Offices in e Boston ¢ Houston ¢ New York e Seattle
e Chicago ¢ Los Angeles o Pittsburgh e- Washington, D. C. ¢ Cincinnati
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wick, Fredericton. (R. G. S. Bidwell,
Dept. of Botany, Univ. of Toronto, To-
ronto, Ont.)

3-5. Manufacturing Chemists’ Assoc.,
93rd annual, White Sulphur Springs,
W.Va. (MCA, 1825 Connecticut Ave.,
NW, Washington 20009)

3-5. Advances in Biomedical Com-
puter Applications, New York, N.Y. (T.
D. Sterling, Dept. of Preventive Medi-
cine and Industrial Health, Univ. of Cin-
cinnati, Cincinnati, Ohio 45219)
© 4-7. American Soc. of Lubrication
Engineers, annual, Detroit, Mich. (R. L.
Hammill, ASLE, 838 Busse Highway,
Park Ridge, Ill. 60068)

5-7. Society for Experimental Stress
Analysis, Denver, Colo. (D. H. Fietz,
730 Kalamath Sq., Denver)

5-10. American Soc. of Radiologic
Technologists, intern., Chicago, Ill. (G.
J. Eilert, 537 S. Main St., Fond du Lac,
Wis.)

5-13. Maedical-Surgical Meetings, S5th
intern., Turin, Italy. (Segretaria Generale
Riunioni Medico-Chirurgiche Internazion-
ali, ¢/o Minerva Medica, Corso Bram-
ante 83-85)

6-10. Special Libraries Assoc., 56th
annual conv.. Philadelphia, Pa. (J. G.
Hopper, Free Library of Philadelphia,
Logan Square, Philadelphia 19103)

7-8. Environment-Sensitive Mechanical
Behavior of Materials, Relay, Md. (A.
R. C. Westwood, RIAS, Martin Co., 7212
Bellona Ave., Baltimore, Md. 21212)

7-9. Communications, annual, Inst. of
Electrical and Electronics Engineers, com-
munication technology group, Boulder,
Colo. (W. F. Utlaut, Natl. Bureau of
Standards, Boulder)

7-9. Fluids Engineering and Applied
Mechanics, conf., Washington, D.C.
(American Soc. of Mechanical Engineers,
United Engineering center, 345 E. 47 St,,
New York 10017)

7-9. Society for Industrial and Applied
Mathematics, natl., New York, N.Y.
(D. L. Thomsen, Jr., SIAM, 33 S. 17 St,,
Philadelphia, Pa. 19103)

7—9. Rheology, symp., Washington, D.C.
(A. W. Marris, School of Engineering
Mechanics, Georgia Inst. of Technology,
Atlanta 30332)

7-9. Genetic Control of Differentiation,
symp., Brookhaven Natl. Laboratory, Up-
ton, L.I., N.Y. (H. H. Smith, Dept. of
Biology, Brookhaven Natl. Laboratory,
Upton 11973)

7—11. Hyperbaric Medicine, conf., Buf-
falo, N.Y. (School of Medicine, State
Univ. of New York at Buffalo, Buffalo
14214)

7-11. Silicate Industry, 8th conf., Bu-
dapest, Hungary. (Szilikatipari Tudoman-
yos Egysiilet, Szabadsig tér 17, Budapest)

7—11. Statistical Quality Control for
the Graphic Industries, Rochester, N.Y.
(A. DeWinter, Rochester Inst. of Tech-
nology, Rochester 14608)

7-11. Carbon-14 and Tritium Dating,
intern. conf., Washington State Univ.,
Pullman. (R. M. Chatters, Washington
State Univ., Pullman 99168)

7-18. Communication Sciences, Psycho-
linguistics, seminar, Univ. of Florida,
Gainesville. (P. J. Jensen, Communication
Sciences Laboratory, Bldg. L, Univ. of
Florida, Gainesville)

SCIENCE, VOL. 148



8-9. System Safety, symp., Seattle,
Wash. (H. E. Wessman, College of En-
gineering, Univ. of Washington, Seattle)

8-11. European Organization for Re-
search on Fluorine and Dental Caries
Prevention, 12th annual congr., Utrecht,
Netherlands (H. R. Held, 18, passage
du Terraillet, Geneva, Switzerland)

8-12. Electron and Photon Interac-
tions at High Temperatures, Hamburg,
Germany. (E. D. W. Steel, Scientific
Conf. Secretariat, European Organization
for Nuclear Research, 1211 Geneva 23,
Switzerland)

8—12. German Soc. for Medicinal Plant
Research, 13th conf., Hamburg, Germany.
(H. Friedrich, Deutsche Gesellschaft fiir
Arzneipflanzenforschung, Bei den Kirch-
héfen 14, 2 Hamburg 36)

8-12. American Assoc. on Mental De-
ficiency, 89th annual, Miami Beach, Fla.
(I. Goldberg, Dept. of Special Educa-
tion, Teachers College, Columbia Univ.,
New York, N.Y.)

9-10. Electron Scattering, Cambridge,
England. (Electron Microscopy and Anal-
ysis Group, Inst. of Physics and the
Physical Soc., 47 Belgrave Sq., London
S.W.1, Bngland)

9-10. Air Force Materials, 4th symp.,
Miami Beach, Fla. [The Symposium,
AFML, (MAS) Wright-Patterson Air
Force Base, Ohio]

9-11. Canadian Federation of Biolog-
ical Societies, annual, Ottawa, Ont. (A.
H. Neufeld, Faculty of Medicine, Univ.
of Western Ontario, London)

9-11. Principles of Biomolecular Or-
ganization, symp., London, England. (Ciba
Foundation, 41 Portland PI, London
Ww.1)

9-11. Canadian Inst. of Food Techmnol-
ogy, annual conf., Winnipeg, Manitoba.
(J. M. Sisler, 300 Norquay Bldg., Win-
nipeg)

9-11. Genpetics in Ophthalmology,
congr., Brno, Czechoslovakia. (Secretariat,
c/o Eye Clinic, Pekarska 53, Brno)

9-11. Heat Flow below 100°K, and
Its Technological Applications, symp.,
Grenoble, France (Centre de Recherches
sur les Tres Basses Temperatures, Boite
Postale 319, Grenoble)

9-11. German Metallurgical Soc., gen-
eral assembly, Salzburg, Austria. (Deu-
tsche Gesellschaft fiir Metallkunde, An
der Alteburger Miihle 12, Koln-Marien-
burg, Germany)

9-11. Association of Physiologists,
33rd, Louvain, Belgium. (A. Fessard,
Assoc. des Physiologistes, 45 rue des

Saints-Peres, Paris 63°)

9-11. Economic Aspects of Research
Management, conf., Evanston, Ill. (Amer-
ican Soc. for Metals, Metals Park, Ohio
44073)

9-12. Canadian Assoc. of Physicists,
annual congr., Vancouver, B.C. (R. E.
Bell, Dept. of Physics, McGill Univ.,
Montreal, Quebec)

9-14. Cardiovascular Radiology, 4th
intern., Marseilles, Naples, Sicily, Corsica,
Elba. (G. Lavaurs, Journees Internation-
ales de Radiologie, Cardio-Vasculaire de
Marseilles, 77 rue du Dr.-Escot, Marseilles)

11-12. Nutrition Soc. of Canada, 8th
annual, Ottawa, Ont. (K. K. Carroll, Col-
lip Medical Research Laboratory, Univ.
of Western Ontario, London, Ont.)
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11-13. Society of Obstetricians and
Gynecologists of Canada, annual. Halifax,
N.S. (J. L. Harkins, 537 Medical Arts
Bidg., Toronto, Ont.)

11-20. Aeronautics, 7th intern. congr.,
Paris, France. (A. Collomb, Assoc.
Frangaise des Ingenieurs et Techniciens
de [I’Aeronautique, 4, rue Cimarosa,
Paris 16°)

12-20. National Speleological Soc., an-
nual conv., Bloomington, Ind. (D. R.
Martin, 2711 Oak St., Terre Haute, Ind.
47803)

13. Society for Surgery of the Alimen-
tary Tract, New York, N.Y. (R. Turell,
25 E. 83 St., New York)

13-15. Medicine and Religion, 1st natl.
symp., Estes Park, Colo. (Office of Post-
graduate Medical Education, Univ. of
Colorado Medical Center, 4200 Ninth
Ave., Denver 80220)

13-17. American Inst. of Chemical
Engineers/Institution of Chemical Engi-
neers, joint meeting, London, England. (F.
J. Van Antwerpen, American Inst. of
Chemical Engineers, 345 E. 47 St., New
York, N.Y. 10017)

13-18. American Soc. for Testing and
Materials, 68th annual, Purdue Univ,,
Lafayette, Ind. (ASTM, 1916 Race St.,
Philadelphia, Pa. 19103)

14—16. Cooper Ornithological Soc., Univ.
of British Columbia, Vancouver, Canada.
(J. Davis, Hastings Reservation, Carmel
Valley, Calif.)

14—-16. Cost-Effectiveness Techniques,
Ist natl. symp., Washington, D.C. (D.
E. van Tyn, 1700 K St., NW, Washing-
ton, D.C.)

14-16. American Neurological Assoc.,
19th annual, Atlantic City, N.J. (M. D.
Yahr, 710 W. 168 St.,, New York 10032)

14-16. Oral Biology, 3rd intern. conf.,
London, England. (Conference Secretary,
Dept. of Dental Science, Royal College
of Surgeons of England, Lincoln’s Inn
Fields, London, W.C.2)

14—17. Health Physics Soc., Los Ange-
les, Calif. (W. S. Snyder, Health Phys-
ics Div.,, Oak Ridge Natl. Laboratories,
Oak Ridge, Tenn.)

14-17. Ocean Science and Ocean En-
gineering, natl. conf., Washington, D.C.
(Marine Technology Soc., 1030 15th St.,
NW, Washington, D.C. 20005)

14-17. American Proctologic Soc., an-
nual, Minneapolis, Minn. (N. D. Nigro,
320 West Lafayette, Detroit, Mich. 48226)

14-17. Spectroscopy. annual Mid-
America symp., Chicago, Ill. (L. R. Pear-
son, American Can Co., Research Center,
Barrington, [l1.)

14-18. Basic Environmental Problems
of Man in Space, symp., Paris, France.
(Intern. Acad. of Astronautics, Intern.
Astronautical Federation, 250 rue St.
Jacques, Paris 5°)

14-18. Canadian Medical Assoc., an-
nual, Halifax, N.S. (A. D. Kelly, 150 St.
George St., Toronto 5, Ont.)

14-18. Molecular Structure and Spec-
troscopy, annual symp., Columbus, Ohio.
(K. N. Rao, Dept. of Physics and As-
tronomy, 174 W. 18 Ave.,, Columbus
43210)

14-18. Vacuum Metallurgy, intern.
conf., Brussels, Belgium. (R. Winand,
Service du Prof. Decroly, Metallurgie-
Electrochimie, Universite Libre de Bruxel-
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Dissymmetries

Among the synthetic polymers, polyamides (nylons) have not
been, until recently, investigated by means of the light scattering
technique. The first paper on the subject appears to be the one by
Fendler and Stuart (1), who observed anomalies due to polyelec-
trolyte character of perlon when dissolved in formic acid. This
point as well as other macromolecular properties of nylons have
been elaborated upon recently by several workers, all of whom
employed Brice-Phoenix light scattering photometers and differen-
tial refractometers in their studies.

POLYELECTROLYTE EFFECTS IN NYLON SOLUTIONS

The first evidence of polyelectrolyte character of polyamides in
formic acid came in 1951 from viscosity measurements. The charge
on the polyamides results from the protonation of the polymer
amide groups. The presence of these charges and the interactions
they cause lead to the interference phenomena in the light scat-
tering experiments. This makes determination of molecular weights
and molecular parameters unreliable.

In a series of papers (2, 3, 4, 5), Saunders (Chemstrand Research
Center, Inc., Durham, N. C.) explored in detail the influence of
the solvent composition and ionic strength on polyelectrolyte be-
havior of nylon 66 (polyhexamethylene adipamide). In one study
(4) the solvent system used was formic acid-water-sodium formate.
The changes in intrinsic viscosity and second virial coefficient in
90% formic acid were small for the concentrations of sodium
formate higher than 0.2 M. Light scattering data led to an estimate
of the molecular weight that was independent of the sodium for-
mate concentration. When sodium formate was present in the con-
centration of 0.5 M, the polyelectrolyte effects were completely
repressed and the polymer-solvent interaction could be varied by
changing the amount of water in mixture with formic acid. The
concentration of formic acid varied from 98% to 75%. The molec-
ular weight, as derived from light scattering measurements, was
independent of the amount of water, but the second virial coefficient
decreased with the increase in water content. Nylon 66 was not
soluble when the water content exceeded 30%.

REFRACTIVE INDEX INCREMENT

The refractive index increment was also much dependent on the
change in the degree of ionization of the polymer and ionic
strength of the solution. This finding was confirmed in another
study by Saunders (3), in which the effects of potassium chloride
in the formic acid-water solvent system were investigated. It was
established that a whole range of theta solvents are possible by
proper manipulation of the relative proportions of the components
of the solvent system. Only when formic acid was present in
amounts greater than 95%, i.e., when the degree of ionization of
the polymer was.very high, theta conditions could not be achieved
by adding KCI.

CHARACTERIZATION OF MOLECULES

Once the conditions defining ideal solvents for nylon 66 were
found, it was possible to study the unperturbed molecular dimen-
sions of the polymer. The exponent a in the Mark-Howink equa-
tion relating the intrinsic viscosity and molecular weight of a
series of fractions was 0.5, which indicates that nylon 66 obeys
random coil statistics in solution. The molecular parameters of
nylon 66 were studied in detail also by Elias and Schumacher (6)
at Eidgendssisches Technische Hochschule in Zurich, Switzerland,
who used several other solvents (sulfuric acid, m-cresol, dichloro-
acetic acid) in addition to those utilized by Saunders.

Chiang of the Hercules Powder Co., Wilmington, Del., (7) em-
phasized that very high values of the second virial coefficient
observed for nylons in different solvents introduce an uncertainty
larger than usual in the estimate of the molecular weight by extrap-
olating the light scattering data to zero polymer concentration.
For practical purposes, therefore, it is desirable to suppress the
polyelectrolyte effects in the way indicated by Saunders.

Another suitable solvent for nylons is 2,2,3,3-tetrafluoropropanol.
Beachell and Carlson of the University of Delaware, Newark, Del.,
(8) reported that polyamides when dissolved in this solvent exhibited
strong polyelectrolyte effects which could be suppressed by addition
of 0.1 mole/liter of sodium trifluoroacetate. This was a rather sur-
prising result since the solvent has little tendency to protonate
nylons. Very recently (9) Saunders observed that in completely dry
tetrafluoropropanol no polyelectrolyte behavior of nylon 66 was
noticeable and, therefore, this solvent is a nonionic one for nylons.
Traces of water, however, brought about typical polyelectrolyte
effects which could be repressed by adding sodium trifluoroacetate.
Molecular weights obtained under these conditions were identical
to those measured in the solvent system formic acid-water-sodium
formate.
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les, 50 avenue F. D. Roosevelt, Brussels 5)

14-18. Propulsion Conf.,, Colorado
Springs, Colo. (C. Builder, Aerospace
Corp., 2400 E. El Segundo Blvd.,, El

Segundo, Calif.)

14-18. Association of Official Seed An-
alysts, annual, Lexington, Ky. (M. V.
Maddows, Florida State Seed Laboratory,
406 Nathan Mayo Bldg., Tallahassee)

14—-19. Multivariate Amnalysis, intern.
symp., Univ. of Dayton, Ohio. (P. R.
Krishnaiah, Aerospace Research ILabora-
tories, Wright-Patterson Air Force Base,
Ohio)

14-23. Statistical Techniques in Quality
Control, 22nd annual, Rochester Inst. of
Technology, Rochester, N.Y. (J. H. Swan-
ton, Extended Services Div., Rochester
Inst. of Technology, Rochester, 14608)

15—18. Biophysics and Physiology of
Biological Transport, symp., Rome, Italy.
(L. Bolis, Via Alamanni 19, Milan, Italy)

15-18. American Soc. of Pharmacog-
nosy, 6th annual, Kingston, R.I. (L. R.
Worthen, College of Pharmacy, Univ. of
Rhode Island, Kingston)

15-19. European Orthodontic Soc., 41st
congr., Stockholm, Sweden. (D. P. Wal-
ther, Royal Dental Hospital, 32 Leicester
Sq., London, W.C.2, England)

15-22. Design of Hydrometeorological
Works, intern. symp., Quebec, Canada.
(World Meteorological Organization, 41,
avenue Giuseppe Motta, Geneva, Switzer-
land)

16. American Cancer Soc., scientific
session, Philadelphia, Pa. (Director, Pro-
fessional Education, ACS, 219 E. 42 St,
New York 10017)

16-18. Water Chemistry, applications
and principles, 4th research conf., Rutgers
Univ., New Brunswick, N.J. (Office of
Resident Instruction, College of Agricul-
ture, Rutgers Univ., New Brunswick 08903)

16-19. Society of Nuclear Medicine,
12th annual, Bal Harbour, Fla. (S. N.
Turiel, 333 North Michigan Ave., Chi-
cago, IIl.)

16-19. International College of Surgeons,
European Federation, congr., Helsinki, Fin-
land. (P. Vara, Haartmaninkaiu 2 A,
Helsinki)

16-20. American Soc. of Kehthyologists
and Herpetologists, annual, Lawrence,
Kan. (W. Duellman, Museurn of MNatural
History, Univ. of Kansas, Lawrence)

16-24. International Council of Wurses,
13th congr., Frankfurt am Main, Germanny.
(German Nurses’ Federation, Cronstet-
tenstr. 25, Frankfurt am Main)

17--18. Biomedical Lasers, 1st annual
conf., Boston, Mass. (P. E. McGuff, Di-
rector, Laser Medical Research Founda-
tion, 91 Brighton Ave., Boston 02134)

17-18. Computer Personnel Research
Group, 3rd annual conf., Washington
Univ., St. Louis, Mo. (M. H. Gotterer,
120 Boucke Bldg., Pennsylvania State
Univ., University Park 16802)

17-18. American Rheumatism Assoc.,
annual, Philadelphia, Pa. (ARA, 10 Colum-
bus Circle, New York, N.Y. 10019)

17—-19. International Assoc. for the
Study of the Bronchi, 15th congr., Oporto,
Portugal. (E. Pinto, Estrada da Circum-
valagao 10039, Oporto)

17-19. Endocrine Soc., New York, N.Y.
(H. H. Tucker, 1200 North Walker, Okla-
homa City, Okla.)

17-19. Pediatrics, 13th congr., Prague,
Czechoslovakia. (J. Houstek, Sokolska 2,

Prague 2)
17-19. American Assoc. of Physics
Teachers, summer meeting, Knoxville,

Tenn. (M. Phillips, Physics Dept., Univ.
of Chicago, Chicago, Iil.)

17-19. Steroid Hormones, 2nd symp.,
Ghent, Belgium. (A. Vermeulen, Dept. of
Endocrinology and Metabolism, Medical
Clinic, Akademisch Ziekenhuis, Ghent)

17-20. American College of Angiology,
New York, N.Y. (A. Halpern, 50 Broad-
way, New York)

17-20. Wilson Ornithological Soc.,
Black Hills, S.D. (P. B. Hofslund, Biology
Dept., Univ. of Minnesota, Duluth 55812)

17-21. American College of Cardiology,
Boston, Mass. (P. Reighert, Empire State
Bldg., 350 Fifth Ave., New York 10001)

17-21. American College of Chest Phy-
sicians, New York, N.Y. (M. Kornfeld,
112 E. Chestnut, Chicago 11, IIL.)

18-19. American Soc. of Certified Engi-
neering Technicians, 1st annual, Mil-
waukee, Wis. (ASCET, 2029 K St., NW,
Washington, D.C. 20006)

19. Academy of Tuberculosis Physicians,
New York, N.Y. (G. P. Bailey, 1295
Clermont, Denver 20, Colo.)

20. Society of Vascular Surgery, annual,
New York, N.Y. (W. S. Edwards, Dept.
of Surgery, Medical College of Alabama,
Birmingham)

20-22. Society for Investigative Derma-
tology, 26th annual, New York, N.Y. (H.
Beerman, 255 S. 17 St., Philadelphia, Pa.
19103) ’

20-23. American Soc. of Agricultural
Engineers, 58th annual, Univ. of Georgia,
Athens. (J. L. Butt, P.O. Box 229, St
Joseph, Mich.)

20-24. American Soc. of Mammalogists,
Winnipeg, Manitoba, Canada. (B. P. Glass,
Dept. of Zoology, Oklahoma State Univ.,
Stillwater 74075)

20-24. American Soc. of Medical Tech-
nologists, Cincinnati, Ohio. (R. Matthaei,
Suite 25, Hermann Professional Bldg.,
Houston, Tex. 77025)

20-24. American Nuclear Soc., 11th
natl., Gatlinburg, Tenn. (ANS, 244 East
Ogden Ave., Hinsdale, I1L)

20-24. Alr Pollution Centrol Assoc.,
58th annual, Toronto, Ont., Canada. (M.
Katz, Dept. of Natl. Health and Welfare,
45 Spencer St., Ottawa, Ont.)

20--24. Aerespace, conf., Houston, Tex.
(T. B. Owen, Douglas Aircraft Co., 300
Ocean Park Blvd., Dept. A2-260, Santa
Monica, Calif.)

20-25. American Physical Therapy As-
Cleveland, Ohio. (L. Blair, 1790

socC.,
Broadway, New York 10019)
20-25. Weights and Measures, natl.

conf., Washington, D.C. (M. W. Jensen,
Office of Weights and Measures, 203-213,
Natl. Bureau of Standards, Washington,
D.C. 20234)

2/-22. Genetic Selection and Infectious
Diseases, London, England. (Ciba Founda-
tion, 41 Portland PI., London, W.1)

21-22. Vacuum Metallurgy Div., Ameri-
can Vacuum Soc., 8th annual conf., New
York, N.Y. (L. M. Bianchi, Refractomet
Div., Universal-Cyclops Steel Corp,,
Bridgeville, Pa.)

21-23. Society for the Study of Develop-
ment and Growth, annual, Carleton Col-
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another matching one mounted dead true vertically. Using the
same motors, chucks, headstocks and work-holders, you gain the
use of a complete vertical mill and boring machine. Use it for
grinding too . . . for indexing . . .

make gears, locate to tight tolerances

all with one machine that fits in 20

x 40 inch floor space. In R & D, P _Pp-----
Maintenance and prototype design
work, it's a time-and-money saving AMERICAN EDELSTAAL mc
tool. Write for free catalog and Tool-  peps. BB-ES, 350 Broadway
room Timesaver Tips. New York 13, New York

Another Buchler Exclusive'!

DENSITY GRADIENT

SEDIMIENTATION SYSTEMS

Prépares and Dispenses 3
Gradients Simultaneously for a
Complete Run in 10 to 15 Minutes!

Now 'available, complete DGS systems . . . Chambers with single
or triple outlets for preparation of linear gradients and Piercing
Units for removal of centrifuged layers. In 15 minutes or less,
identical linear gradients can be produced for a complete run
with the Buchler triple outlet mixing chamber and Polystaltic
Pump. Removal of centrifuged materials can be done in the lab
by using Buchler’s Piercing Units with cooling tray—eliminating
the need to sit in a cold room. Various Piercing Units and single
or triple mixing chambers are available for 5, 30 and 50 ml
centrifuge tubes. Components of the Density Gradient system are
available as individual wunits.

Write for technical bulletin #52-5000A

LABORATORY APPARATUS PRECISION INSTRUMENTS

BUCHLER INSTRUMENTS, INC.

1327 16TH STREET, FORT LEE, NEW JERSEY 079025

PHONE: 201-945-1188 OR CALL N.Y.C. 212-563-7844
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FOR
CONVENIENCE
AND ACCURACY
USE ONE OF THESE
10" MULTI-PURPOSE

RECORDERS

MODELEZ

VARICORD LINEAR/LOG
LABORATORY RECORDER

24 calibrated ranges from 10 MV or
10 «A full scale. Potentiometric re-
cording, both linear and logarithmic.
Absorbance scale zero to infinity.

MODEL 44

MICROCORD SUPER SENSITIVE
LABORATORY RECORDER

12 MV full scale maximum sensi-
tivity, or 50 microvolts per inch.
Fast pen speed; excellent noise
rejection. Dual chart speed.

Write for bulletins

Stocked by
Laboratory Supply Houses

PHoTovalT

CORPORATION
1115 BROADWAY ¢ NEW YORK 10, N.Y.
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lege, Northfield, Minn. (J. A. Schiff, Dept.
of Biology, Brandeis Univ.,, Waltham,
Mass.)

21-23. Luminescence Dosimetry, intern.
conf., Stanford, Calif. (F. H. Attix, Code
7280, U.S. Naval Research Laboratory,
Washington, D.C. 20390)

21-23. Heat Tansfer and Fluid Me-
chanics, inst., Univ. of California, Los
Angeles. (A. F. Charwat, Dept. of Engi-
neering, Univ. of California, Los Angeles
90024)

21-24. Agricultural Inst. of Canada,
Vancouver, B.C. (AIC, Central Office, 176
Gloucester St., Ottawa 4, Ont.)

21-24. Canadian Soc. of Animal Pro-
duction, annual, Vancouver, B.C. (J. A.
Newman, CSAP, Experimental Farm, La-
combe, Alta.)

21-24. Automatic Control in Peaceful
Uses of Space, intern. symp., Stavanger,
Norway. (J. A. Aseltine, Aerospace Corp.,
P.O. Box 95085, Los Angeles, Calif.)

2]1-24. Fuel Cells, intern. symp., Brus-
sels, Belgium. (Mr. Vanleugenhaghe,
S.E.R.A.l, 1091, chaussee d’Alsemberg,
Brussels 18)

2]-25. Canadian Anaesthetists’ Soc., an-
nual, Charlottetown, Prince Edward Is-
land. (S. M. Campbell, 178 St. George
St., Toronto 5, Ont.)

21-25. Carbom, 7th biennial conf., Case
Inst. of Technology, Cleveland, Ohio. (W.
W. Lozier, Union Carbide Corp., Carbon
Products Div., P.O. Box 6116, Cleveland,
Ohio 44101)

21-25. Engineering Education, world
congr., Chicago, Ill. (American Soc. for
Engineering Education, Univ. of Illinois,
Urbana)

21-26. AAAS Pacific Div.,, Riverside,
Calif. (R. C. Miller, California Acad. of
Sciences, Golden Gate Park, San Fran-
cisco 18)

The following societies plan to meet in
conjunction with the AAAS Pacific Div.:

American Meteorological Soc. (J. E.
Miller, New York Univ., New York)

American Nature Study Soc. (B. O.
Bergh, Univ. of California, Riverside)

American Phytopathelogical Soc., Pa-
cific Div. (C. E. Horner, Oregon State
Univ., Corvallis)

American Soc. for Horticultural Sci-
ence, western regional (C. K. Labanaus-
kas, Univ. of California, Riverside)

American Soc. of Ichthyologists and
Herpetologists, western div. (R. Rosen-
blatt, Scripps Institution of Oceanography,
La Jolla, Calif.)

American Soc. of Limnology and
Oceanography, Pacific Div. (J. G. Pat-
tullo, Oregon State Univ., Corvallis)

American Soc. of Plant Physiologists,
western section (M. Mazelis, Univ. of
California, Davis)

American Statistical Assoc. (E. King,
Pacific Telephone Co., Los Angeles,
Calif.)

Biometric Soc. western North Amer-
ica Div. (F. S. McFeely, Montana State
College, Bozeman)

Botanical Soc. of America, Pacific
section (J. R. Stein, Univ. of California,
Berkeley)

Ecological Soc. of America, western
section (H. G. Baker, Univ. of California,
Berkeley)

what you
should know

about VYCOR®

BRAND

Jb*

silica labware

Our octagon design trademark means
it is VYCOR brand ware. Nearly pure
silica, it is capable of continuous
service at 900°C. It can be quenched
safely and repeatedly in ice water
from that temperature. It may be
safely used in place of fused silica
or quartz.

You can do that with VYCOR brand
ware because its coefficient of ex-
pansion is only 0.0000008/°C, the

. lowest of any commercial glass except

fused silica.

Chemically, VYCOR brand ware is
superior to borosilicate glasses in its
resistance to acids and to alkalies
even at high temperatures.

VYCOR brand ware is available
nationwide. Your local labware sup-
plier stocks beakers, flasks, crucibles,
ground joints, and tubing. Choose
from 132 types and sizes of this
unique ware. Itisin our PYREX® brand
Labware Catalog LG-3.

Item for item, VYCOR brand ware
generally costs you less than trans-
parent fused quartz, performs just as
well, and is more readily available.
You can bring its price down even
lower by combining VYCOR brand
items with your PYREX brand labware
order to save as much as 28 cents on
the dollar with quantity discounts.

Laboratory Glassware Dept., Corn-
ing Glass Works, 6805 Crystal St.,
Corning, N. Y.

CORNING

THE MAKERS OF PYREX® LABWARE
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Institute of Food Technologists (H.
Lineweaver, Western Regional Research
Laboratory, Albany, Calif.)

Western Soc. of Soil Science (R. Miller,
Utah State Univ., Logan)

22. National Assoc. of Science Writers,
New York, N.Y. (H. Nelson, Los Angeles
Times, Los Angeles, Calif.)

22-24. Research Problems in the Physics
of X-ray Spectra, Ithaca, N.Y. (H. W.
Schnopper, Dept. of Physics, Cornell Univ.,
Ithaca)

22-25. Joint Automatic Control, 6th
conf., Rensselaer Polytechnic Inst., Troy,
N.Y. (J. L. Shearer, Mechanical Engi-
neering Dept., Pennsylvania State Univ.,
University Park)

22-25. American Home Economics As-
soc., 56th annual, Atlantic City, N.J. (Mrs.
J. Gaines, AHEA, 1600 20th St., NW,
Washington, D.C. 20009)

23-25. Association of French Speaking
Dermatologists and Venereologists, 12th
congr., Paris, France. (G. Garnier, Assoc.
des Dermatologistes et Syphiligraphes de
Langue Frangaise, 14, rue Cimarosa, Paris)

24-26. British Soc. of Urological Sur-
geons, London, England. (J. P. Mitchell,
21 St. John St., Manchester 3, England)

24-26. Small-Angle X-Ray Scattering,
conf., Syracuse, N.Y. (H. Brumberger,
Chemistry Dept., Syracuse Univ., Syra-
cuse, N.Y. 13210)

24-27. Biochemistry and Physiology of
Alkaloids, 3rd intern. symp., Halle/Saale,
Germany. (Deutsche Akademie der Wis-
senschaften zu Berlin, Weinbergweg Hall
an der Salle, East Germany)

25. American Laryngological, Rhino-
logical and Otological Soc., New York,
N.Y. (V. R. Alfarno, 917 20th St., NW
Washington, D.C.)

25-26. Veterinary Education, natl
symp., Univ. of Georgia, Athens. (J. T.
Mercer, School of Veterinary Medicine,
Univ. of Georgia, Athens)

25-10. Pan American Committee of
Geophysical Sciences, 1st meeting, Guate-
mala City, Guatemala. (General Secre-
tariat, Pan American Inst. of Geography
and History, Ex-Arzobispado 29, Mexico,
D.F.)

26-3. International Dental Federation,
53rd, Vienna, Austria. (G. H. Leatherman,
35 Devonshire Pl., London, W.1, England)

27-29. Smoking and Health, st intern.
congr., New York, N.Y. (W. A, Scharf-
fenberg, 6830 Laurel St., NW, Washing-
ton, D.C. 20012)

27-30. Botamical Soc. of America,
Northeastern Section, summer field meet-
ing, Univ. of Maine, Orono. (R. K. Zuck,
Dept. of Botany, Drew Univ., Madison,
N.J.)

27-30. Canadian Pediatric Soc., annual,
Ottawa, Ont. (CPS, 14 Green Ave, St
Lambert, Quebec)

27-2. American Crystallographic Assoc.,
Gatlinburg, Tenn. (W. L. Kehl, Gulf Re-
search and Development Co., P.O. Box
2038, Pittsburgh, Pa.)

27-2. Mineralogical Soc. of America,
Gatlinburg, Tenn. (G. Switzer, U.S. Natl.
Museum, Washington, D.C.)

27-2. New Industrial Technologies,
engineering seminar, Pennsylvania State
University, University Park. (Continuing
Education Conference Center, Pennsyl-
vania State Univ., University Park 16802)
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BadDay at the
Fujiyama Sakecmdl

Hon. Plant Manager makes sudden cut in production, chief
chemist fails again in search for instant sake, and Hon. Board
Chairman arrives for inspection tour. Ah, so. But fortune yet may
smile. Confucius say, “wise man find no pressing problems when
he use E-D filter paper.”

A modest exaggeration, perhaps, but one thing is sure . .. wher-
ever you find a laboratory, these days, or a processing operation
utilizing filtration, you will probably find E-D, the ubiquitous
filter paper, on the job. Why? Three good reasons:

First — Users know that the quality and uniformity of E-D
papers is assured by meticulous quality control at every stage of
manufacture.

Second — E-D can supply a broad standard assortment of both
laboratory and industrial papers to meet most requirements.
Third — Users like the service they get from E-D. Nowhere else
can they get such prompt, courteous attention to small orders,
special requirements, etc.

Write for catalog information on the
complete E-D line of laboratory and in-
dustrial filter papers. If you have a special
filtering problem, let our paper engineers
help you with the solution.

THE EATON-DIKEMAN COMPANY

Filtertown, Mount Holly Springs, Pennsylvania
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Fully Stocked

than ever before!

308 BROADWAY
NEW YORK, N. Y. 10003

&TANDARD gCIENTIFIC
SUPPLY CORP.

601 RODIER DRIVE,
GLENDALE CALIF. 91201

.

REAGENTS AND CHEMICALS ®

SERVING SCIENCE SINCE 188‘8  .

with All Types of

LABORATORY APPARATUS,
SUPPLIES AND EQUIPMENT |

Fully Staffed with trained and experienced Sales and Service
Personnel to help in your every requirement.

As one of America's pioneer laboratory supply houses we
have been devoted to serving the Sciences since 1888.
Our steady growth and expansion makes it possible for us
to serve you with greater SPEED, EFFICIENCY and ECONOMY

332 HARBOR WAY
S0. SAN FRANCISCO, CALIF. 94080

LABORATORY APPARATUS

Now you can type any symbol
perfectly in 4 seconds

typit
the best thing that's happened
to typing in years!
Write for free information today
[} ®
‘typl manufactured by
mechanical enterprises, inc.

3127 Colvin St., Alexandria, Va., Dept. §Y
[l Please send free catalog.

[0 Give me a demonstration soon
at no obligation.

Name. Title.
Company.
Address
City. State.
DO SN NN NN N N MG N RN G BN M W S R ey
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XENON
XENON-MERCURY
LAMP ASSEMBLIES

with quartz optics, reflectors

FOR COMPACT ARC LAMPS
150 — 5000W

HEAT EXCHANGERS FOR INERT
GAS PURGED UNITS

—

=]
I

Bulletin
LH 151 N

MANUFACTURER OF INSTRUMENTS
AND MONOCHROMATORS FOR
THE PHYSICAL SCIENCES

CHOEF FEL
NSTRUMENT-CO.

Westwood, N.J.

{ NEW BOOKS

(Continued from page 1084)

of gram-positive bacteria” by Maclyn Mc-
Carty and Stephen 1. Morse; “Structure
and biological activity of immunoglobu-
lins” by Sydney Cohen and Rodney R.
Porter; “Autoantibodies and disease” by
H. G. Kunkel and E. M. Tan; and “Ef-
fect of bacteria and bacterial products
on antibody response” by J. Munoz.

Advances in Pharmacology. vol. 3. Sil-
vio Garattini and Parkhurst A. Shore,
Eds. Academic Press, New York, 1964.
349 pp. Illus. $12. Six papers: “Experi-
mental approaches to the development of
antianginal drugs” by Martin Winbury;
“Pharmacological aspects of Parkinson-
ism” by Alexander H. Friedman and Guy
M. Everett; “The pharmacology and bio-
chemistry of parasitic helminths” by Tag
E. Mansour; “The adrenergic system and
sympathomimetic amines” by E. Marley;
“Pharmacological aspects of drug depend-
ence” by G. A. Deneau and M. H. Seev-
ers; and “Drugs used in control of re-
production” by G. Pincus and G. Bialy.

Advances in Veterinarv Scierce. vol. 9.
C. A. Brandly and E. L. Jungherr, Ed.
Academic Press, New York, 1964. 397
pp. Illus. $14. Seven papers: “The de-
velopment of veterinary medical science:
Some historical aspects and prospects”
by J. F. Smithcors; “Uitpeuloog (bulging
eye disease): A recently described oculo-
vascular myiasis of domestic animals in
southern Africa” by R. A. Alexander;
“SPF swine” by George A. Young; “Rind-
erpest” by Gordon R. Scott; “Porcine en-
teroviruses” by A. O. Betts; “The profes-
sion and the science: International trends
in veterinary medicine” by W. Ross Cock-
rill; and “Anthrax” by Ralph E. Lincoln,
Jerry S. Walker, Frederick Klein, and
Bertram W. Haines.

Drugs and Respiration. Papers present-
ed during the Second International Phar-
macological Meeting (Prague), August
1963. Domingo M. Aviado and Frantifek
Palecek, Eds. Pergamon, London; Mac-
millan, New York, 1964. 253 pp. Illus.
$10. Twenty-three papers; the topics are
Central Control of Respiration (5 papers);
Respiratory Failure (6 papers); Respira-
tory Stimulants (4 papers); Reflexes from
Pulmonary Circulation (4 papers); Re-
flexes from Other Areas (4 papers).

Ecology of Soils. V. R. Volobuev.
Translated from the Russian edition
(Baku, 1963) by A. Gourevich. Israel
Program for Scientific Translations, Jeru-
salem; Davey, New York, 1964. 264 pp.
Illus. $10.25.

Embryology of the Ovary and Testis:
Homo sapiens and Macaca mulatta. Ger-
trude van Wagenen and Miriam E. Simp-
son. Yale Univ. Press, New Haven,
Conn., 1965. 274 pp. Plates. $7.50.

Grosses Zoologisches Praktikum. pt. 1,
Arbeitsmethoden der makroskopischen
und mikroskopischen Anatomie. Ein Lab-
oratoriumshandbuch fiir Biologen, Medi-
ziner, und technische Hilfskrifte. Hans
Adam and Gerhard Czihak. Fischer, Stutt-
gart, Germany, 1964. 599 pp. Illus. Pa-
per, DM. 58.50.

The Hormones: Physiology, Chemistry,
and Applications. vol. 5. Gregory Pincus,
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3 Important Features in
We are pleased to offer limited quantities of NURELCO

CORDYCEPIN

m
Electron Microscopes

Reported to be 3’ Deoxyadenosine
Ref: Biochem. & Biophys. Res. Comm., 14, 432, (*64).

Grade 11 10 mg- $18.00
3x Crystallized 25 mg- 36.00
100 mg - 100.00

A comparatively “rare’”’ a-Amino Acid
from Leucaena leucocephala.
Reported to cause Alopecia, sickness, 1 gm-$15.00
and possibly cataracts; Pyridoxal anta- 100 mg- 3.00

gonist; inhibits protein synthesis in
micro organisms.
Ref: Matsumoto, H., et al., Arch. Biochem. Biophys., 33, 201, (*51).

OXIDIZED RIBONUCLEASE-A

Now available. Prepared by Performic Acid treatment of our highly

homogeneous Ribonuclease-A (Type XI)-A). Reported to be quite stable.
Ref: Harrington, W., and Schellmen, J., Comp. Rend. Lab Carlsburg SER
Chim., 30, 21, (38).

Tentatively Priced: 10 mg - $ 16.50 The Norelco EM 75, is unmatched in quality as a general
100 mg - 500.00 service and screening tool, an excellent teaching instru.
1 gm - 500.00 ment and a perfect medium for process control laborato-

ries. With a resolution of 30 & and better, is also being
used successfully for clinical investigations. Serves as

Another First for Sigma— excellent auxiliary scope complementing the higher resolu-
tion EM 100 and EM 200. The versatile EM 75 is readily
threo-Ds (+) ISOCITRIC ACID convertible to become a Projection X-ray Microscope (PXM)

permitting evaluation of opaque geological specimens. In
the field of metallography, sample analysis time can be de-

Mg (+) Isocitric Aeid)

Monopotassium Salt, Natural ' creased appreciably thereby improving overall production,
Grade 111, Approx. 99% enzymatically 5 mg-$ 5.00
active isomer, 25 mg- 18.00
50 mg- 30.00

This is the first commercial offering of the natural, enzymatically active
Ls () lIsomer. Quantities are limited pending development of raw
material sources. Price is also tentative and hopefully will be reduced
as batch size is increased.

For Protein and Amino Acid Studies—

2-HYDROXY-5-NITROBENZYL

BROMIDE -
H H " 1
A new highly reactive Colored Reagent almost specific for Trypto- The Norelco EM 100 is descnt_)ed as the "‘workhorse Of
phane. Environmentally sensitive absorption spectrum. Absorbs where the Norelco line of electron microscopes and under opti-
protein is transparent. mum conditions consistently produce 12 R resolution.

Ref: Horton, H.R., & Koshland, D. E. Jr., JACS, 87:5, 1126, (3/5/63).

These instruments are dependable in function and
Tentatively Priced: 1 gm - $2.75 5 gm-$11.50 25 gm- $48.50

extremely simple to operate serving as a very reliable
general research tool capable of exceptional work loads.

A roll film cassette—supplies as many as 100 micrographs
each day. Film costs are 1/30th that of plate film. Built-in

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD

Day, Station to Station, PRospect 1-5750 exposure guide assures uniform micrographs and Micron

Night, Person to Peison, Dan Broida, WYdown 3-6418 <57, Maker automatically labels each. Extensive accessory list

&\ includes front end camera, high and low temperature

TWX (Teletype) Day or Night: COLLECT-314-556-0594-U specimen holders, and reflection and transmission elec-
TELEGRAM: SIGMACHEM, St. Louis, Mo. tron diffraction attachment.

The Research Laboratories of

5 I E M A CHEMICAL COMPANY World’s Highest Standards in Quality Instrumentation

3500 DE KALB ST. * ST. LOUIS 18, MO. s U.S.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE ® PHILIPS
O,'e co‘ ELECTRONIC
Distributed in the United Kingdom through INSTRUMENTS
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, $.W.6, Eng.
Phone RENown 5823 (Reverse Charges) Division of Philips Electronics and Pharmaceutical Industries Corp.
Los 750 South Fulton Avenue, Mount Vernon, New York 10550 STEeTY
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HYPERFINE
STRUCTURE OF MERCURY

A = 4358 A — 6th Order
Maximum Resolving Power = 420,000

THEORETICAL COMPONENTS

-.20 -.10 0 +.10 +.20
ANGSTROMS

gﬁi:“. Hraction
niemimpies

Farrand Grating Monochromators utilize the
famous Farrand grating replicas and associ-
ated precision optical components . . . result-
ing in unusually high efficiency, excellent
spectral purity and extremely low scatter. A
number of models are available to cover var-
ious spectral ranges from 200 my to 3000 mg.
These Monochromators are ideally suited for a
wide range of uses including such applications
as microscope illumination, monochromatic

Write for descriptive literature projection and spectral measurements.

See us at Booth D-8, Federation Conf. Convention

. Hall, Atlantic City
m] OPTICAL 4405 Bronx Blvd. at E 238th St.
CO., INC.| Bronx, N.Y. 10470 « 212 FA 42200

Think of Farrand first... for the finest scientific instruments

CENTRIFUGE

Compress
POWDERS TO PELLETS
fast . . . with a

PARR Pellet Press

v

T

The CSI High Speed Angle Centrifuge
gives the laboratory worker a reliable

_ Moderate hand and modern high speed centrifuge with

pressure  de- maximum safety and flexibility by its
velops up to unit design and interchangeable standard
2000 Ib. total

rotors. Speed 14,000 rpm plus.

e (Pat. No. 2,699,289)

e

[

This convenient, hand-operated press will
produce pellets or tablets from almost any
powdered material, usually without add-
ing a binder. The press can be equipped
with interchangeable, stainless steel punch
and die sets in any of four sizes:

The centrifuge has rotors for both semi-
conductor products testing for accelera-
tion as well as normal centrifuging. One

% dia. W dia. %" dia. %" dia. style semiconductor rotor is shown above.
Custom Scientific
Instruments, Inc.

541 Devon St.

Kearny, New Jersey

Ask for Specification 2818

INSTRUMENT COMPANY
MOLINE, ILLINOIS
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Kenneth V. Thimann, and E. B. Astwood,
Eds. Academic Press, New York, 1964.
976 pp. Illus. $28. Seven papers: “Chemis-
try of pituitary hormones” by H. B. F.
Dixon; “Metabolic actions of pituitary
hormones” by Frank L. Engel and Jack
L. Kostyo; “The thyroid” by J. E. Rall,
J. Robbins, and C. G. Lewallen; “In vivo
studies of steroid dynamics in man” by
J. F. Tait and Shlomo Burstein; “Tumors
and hormones” by R. L. Noble; “On the
action of mammalian hormones” by
O. Hechter and I. D. K. Halkerston; and
“Selected problems in endocrine medi-
cine” by Rachmiel Levine.

International Review of Experimental
Pathology. vol. 3. G. W. Richter and
M. A. Epstein, Eds. Academic Press,
New York, 1964. 442 pp. Illus. $16.
Eight papers: “The use of labeled anti-
bodies in ultrastructural studies” by
G. B. Pierce, Jr., J. Sri Ram, and A. R.
Midgley, Jr.; “The mode of reproduction
of the psittacosis-lymphogranuloma-
trachoma (PLT) group viruses” by No-
boru Higashi; “Ultrastructural and sub-
cellular pathology of the liver” by Jan W.
Steiner, Melville J. Phillips, and Katsumi
Miyai; “Ultrastructure of the enamel or-
gan” by Ennio Pannese; “The significance
of the ‘dying back’ process in experi-
mental and human neurological disease”
by J. B. Cavanagh; “Intravascular clot-
ting: Focal and systemic” by George D.
Penick and Harold R. Roberts; “Experi-
mental production of malformations of
the limbs by means of chemical sub-
stances” by Berthe Salzgeber and Etienne
Wolff; and “Teratogenic effects of ionizing
radiations on the embryonic development
of the higher vertebrates” by Jean-Michel
Kirrmann and Etienne Wolff.

International Review of General and
Experimental Zoology. vol. 1. William
J. L. Felts and Richard J. Harrison, Eds.
Academic Press, New York, 1964. 459
pp. Illus. $14.50. Nine papers: “The biol-
ogy of foraminifera” by R. H. Hedley;
“The study of longevity in biting in-
sects” by M. T. Gillies; “Equilibrium
orientation in fish” by Wolfgang Pfeiffer;
“Environment and reproduction in do-
mesticated species” by E. S. E. Hafez;
“The evolution of the long flexor muscles
of the leg and foot” by O. J. Lewis;
“Experimental, histochemical, and ultra-
structural contributions to our under-
standing of mammalian pituitary func-
tion” by R. L. Holmes; “The reproduc-
tive biology of a Strepsirhine (Galago
senegalensis senegalensis)” by H. Butler;
“The phylogeny of mineralized tissues”
by Melvin L. Moss; and “Influence of
chronic exposure to increased gravity upon
growth and form of animals” by Charles
C. Wunder and Lorenz O. Lutherer.

International Review of Neurobiology.

vol. 7. Carl C. Pfeiffer and John R.
Smythies, Eds. Academic Press, New
York, 1964. 380 pp. Illus. $13. Eight

papers: “Alteration and pathology of cere-
bral protein metabolism” by Abel Lajtha;
“Micro-iontophoretic studies on cortical
neurons” by K. Krnjevié; “Responses
from the visual cortex of unanesthetized
monkeys” by John R. Hughes; “Recent
developments of the blood-brain barrier
concept” by Ricardo Edstrom; “Mono-
amine oxidase inhibitors” by Gordon R.
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Speed
lralfon

A Coors Shapiro Speedi Filter disc greatly
increases the efficiency of Buchner funnels
through the utilization of a major portion of
the filter paper surface. In some filtering
operations, filtration is limited to those areas
of the filter paper which lie directly over
the holes in the Buchner funnel plate. With
the Coors Shapiro Speedi Filter disc inter-
posed between the plate and the filter pa-
per, you utilize completely the entire area of
the filter paper. The speed of filtration is
greatly increased as is the quantity of sus-
pension which can be filtered by a single
sheet of paper. What's more, the total
surface is uniformly coated. Coors filter
discs are immediately available through your
laboratory supply dealer, in four standard
sizes or in an assortment of the four sizes.

INSIST THAT YOUR LABORATORY PORCELAIN
WARE CARRY THIS MARK OF DEPENDABILITY

COOR
o ‘AQ

COORS PORCELAIN COMPANY, GOLDEN, COLORADO
21 MAY 1965

Pscheidt; “The phenothiazine tranquilizers:
Biochemical and biophysical actions” by
Paul S. Guth and Morris A. Spirtes;
“Comments on the selection and use of
symptom rating scales for research in
pharmacotherapy” by J. R. Wittenborn;
and “Multiple molecular forms of brain
hydrolases” by Joseph Bernsohn and Ke-
vin D. Barron.

Methods in Carbohydrate Chemistry.
vol. 5, General Polysaccharides. Roy L.
Whistler, Ed. Academic Press, New York,
1965. 485 pp. Illus. $16.50. Eighty-nine
papers; the sections are General Isolation
Procedures (18 papers); Polysaccharides
Preparations (38 papers); Chemical
Analyses (4 papers); Physical Analyses
(5 papers); Molecular Weight Determi-
nations (4 papers); Structural Methods
(13 papers); Derivatives (7 papers);
and Selected Methods Found in Other Col-
lections.

Methods in Hormone Research. vol. 3,
pt. A, Steroidal Activity in Experimental
Animals and Man. Ralph 1. Dorfman.
Academic Press, New York, 1964. 544
pp. Illus. $19. Nine papers: “Estrogens”
by C. W. Emmens and L. Martin; “Anti-
estrogens” by C. W. Emmens and L. Mar-
tin; “Irradiation protection” by Wendell
H. Rooks, II; “Anti-mammary tumor ac-
tivities in rats and mice” by Wendell H.
Rooks, II; “Steroids and lipid metabo-
lism” by Donald L. Cook; “Activities of
adrenocorticosteroids in experimental ani-
mals and man” by Ira Ringler; “Anti-
aldosterones” by C. M. Kagawa; “Steroid
central depressants” by S. Y. Pan and
G. D. Lubach; and “Copulatory reflex
response to steroids” by Fred A. Kincl

The Physiology of Imsecta. vol. 2, pts.
B and C. Morris Rockstein, Ed. Aca-
demic Press, New York, 1965. 921 pp.
Illus. $33. Fourteen papers: “Physiology
of insect behavior” by H. Markl and
Martin Lindauer; “Social behavior and
mutual communication” by Martin Lin-
dauer; “Migration” by C. G. Johnson;

“Locomotion: Terrestrial” by George M. |

Hughes; “Locomotion: Swimming (hydro-
dynamics) of aquatic insects” by Werner
Nachtigall; “Locomotion: Flight”
J. W. S. Pringle; “Neural integration
(central nervous system)” by F. Huber;
“Neural control of skeletal muscle” by

by

Graham Hoyle; “The biochemistry of the

contractile elements of insect muscle” by
Koscak Maruyama; “Energetics and res-
piratory metabolism of muscular contrac-

tion” by Bertram Sacktor; “Intermediary |
metabolism of carbohydrates in insects”

by W. Chefurka; “Intermediary metabo-
lism of nitrogenous and lipid compounds
in insects” by W. Chefurka; “Insect nutri-
tion” by H. L. House; and “Digestion”
by H. L. House.

Physical Processes in Radiation Biolo-

gy. Proceedings of an international sym-

posium (East Lansing, Mich.), May 1963.
Leroy Augenstein, Ronald Mason, and
Barnett Rosenberg, Eds. Academic Press,
New York, 1964. 393 pp. Illus. $14.
Twenty papers contributed by D. P.
Craig; M. Kasha; E. G. McRae and

M. Kasha; Eugene J. Rosa and William

T. Simpson; Robert H. Haynes; Leroy
Augenstein, James Carter, Jayanti Nag-
Chaudhuri, DeVaughn Nelson, and Ed-
ward Yeargers; Sean P. McGlynn, Leo

!

an Get Guaranted
+=0.5% Reproducibility

Continuously variable Sage Syringe Pumps permit
you to pin-point the flow rate you want — at the
setting of a dial. For example, selectable flow
rate ranges for the 255 Series are:

0.02 u1/day to 118 ml/day (255-3)
0.02 u1/hr to 98 m1/hr (255-2)
0.005 w1/min to 29 m1/min (255-1)

Sage Syringe Pumps are also available in models
which offer a number of discrete rates. Pumps
are designed for accurate, reproducible infusion
of fluids with syringes ranging from 0.5 «l to
100 cc capacity. Pumps operate reproducibly re-
gardless of changes in back pressure or =10%
variations in line voltage.

Whatever your application, you can count on Sage
pumps to deliver dependable, accurate, and re-
producible performance. Each of the series types
listed below is available in specific models to
meet your particular flow rate range requirement.
Write, wire or call for data or ask your Sage lab-
ware dealer for a demonstration.

Constant Speed Models

Series 234 ( 10 cC MAX) coeeeeeeereeneeennneee $145
Series 249 (100 cc MaxX.) ......ocoooeemnvuvecneene $215
Variable Speed Models

Series 237 ( 10 cc max.) ...... S
Series 255 (100 ¢ MAX.) ....coeeeemervereeneennns $395

SAGE INSTRUMENTS, INC.

Srmg treet, White Plains, N. Y. 101
914 949-4121
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THE SERIES 500
An improved and
simplified design.

¢ Compact and mov-
able

e Expandable
100 to 500 tubes

¢ Reliable

«- Proven ability—in
laboratories all
over the world

« Convenience —de-
signed and engi-
neered in labora-
tories by working
scientists

The Countercurrent fractionator has proven invaluable
in such diverse research as fatty acids, polymers, inor-
ganics, barbiturates, aliphatics, steroids, virus, natural prod-
ucts, aromatics, antibiotics, amino compounds, RNA. Write
for our bibliography of recent work using this appa-
ratus.

TELEPHONE
Area Code 215—382-2204

Circle Reader Service
Card for Data Sheets

BACTO-LATEX

0.81 MICRON

9 Bacto-Latex 0.81 micron is characterized by uni-
form particle size, batch reproducibility and bio-
logical inertness.

9 An inert carrier for use in clinical and investiga-
tional tests including

RHEUMATOID ARTHRITIS
INFLAMMATORY DISEASES
TRICHINOSIS
LEPTOSPIROSIS

91 Recommended for Rheumatoid Arthritis Tests of
Singer and Plotz and modifications.

Literature available on request

DIFCO LABORATORIES
DETROIT 1 MICHIGAN USA
LABORATORY PRODUCTS

BIOLOGICS CULTURE MEDIA REAGENTS

(DLFCO

Il
CARVER “lm
LABORATORY A
PRESS

for Your
Pressing
Problems
in

The Carver Laboratory Press is standard
equipment for research and development.
Provides accurately controlled pressures to \
24,000 Ibs. Carver Standard Accessories
include Electric or Steam Hot Plates, Carver
Test Cylinders, Swivel Bearing Plates, Cage
Equipment. Promptly available from stock. Write
for latest bulletin.

FRED S. CARVER INC.
HYDRAULIC EQUIPMENT

52 RIVER ROAD, SUMMIT, N. J.
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THE KLETT FLUORIMETER

No. 2070
Designed for the rapid and accurate determination of
thiamin, riboflavin, and other substances which fluoresce
in solution. The sensitivity and stability are such that
it has been found particularly useful in determining very
small amounts of these substances.

——KLETT SCIENTIFIC PRODUCTS——

PHOTOELECTRIC COLORIMETERS ¢ BIO-COLORIMETERS
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM-
ETERS « KLETT REAGENTS « COLONY MARKER AND TALLY

K/gff Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.
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Azarraga, Tohru Azumi, Freddie Watson,
and Andrew Armstrong; Barnett Rosen-
berg; O. Klemperer; R. D. Birkhoff; Aron
Kuppermann and L. M. Raff; J. E. Love-
lock; John S. Avery and Ronald Mason;
Sanford Lipsky; Joseph J. Weiss; J. W.
Boag, G. E. Adams, and E. J. Hart;
Klaus Dose; R. B. Webb; Leonard 1.
Grossweiner; and John D. Spikes and
Camillo A. Ghiron.

The Physiology of Insecta. vol. 3. pt. C.
The Insect and the Environment-Homeo-
stasis-2. Morris Rockstein. Ed. Academic
Press, New York, 1964. 706 pp. Illus.
$25. Eleven papers: “The circulatory sys-
tem of insects” by Jack Colvard Jones:
“Hemolymph: Composition” by Marcel
Florkin and Ch. Jeuniaux; “Hemolymph
coagulation” by Ch. Grégoire; “Salt and
water balance: Excretion” by R. H. Stob-
bart and J. Shaw; “Immunological re-
sponses” by John D. Briggs; “The physi-
ology of insecticide resistance by insects”
by Albert S. Perry: “The structure and
formation of the integument in insects”
by Michael Locke: “Chemistry of the in-
sect cuticle” by R. H. Hackman; “The
permeability of insect cuticle” by Walter
Ebeling; “Respiration—aerial gas trans-
port” by P. L. Miller; and “Respiration:
Some exogenous and endogenous effects
of rate of respiration” by Margaret Keis-
ter and John Buck.

Progress in Nucleic Acid Research and
Molecular Biology. vol. 3. J. N. Davidson
and Waldo E. Cohn, Eds. Academic
Press, New York, 1964. 377 pp. Illus.
$11.50. Eight papers: “Isolation and frac-
tionation of nucleic acids” by K. S. Kirby;
“Cellular sites of RNA synthesis” by Da-
vid M. Prescott; “Ribonucleases in taka-
diastase: Properties, chemical nature, and
applications” by Fujio Egami, Kenji Taka-
hashi, and Tsuneko Uchida; “Chemical ef-
fects of ionizing radiations on nucleic
acids and related compounds” by Joseph
J. Weiss; “The regulation of RNA syn-
thesis in bacteria” by Frederick C. Neid-
hardt; “Actinomycin and nucleic acid
function” by E. Reich and I. H. Gold-

berg; “De Novo protein synthesis in
vitro” by B. Nisman and J. Pelmont;
and “Free nucleotides in animal tissues”

by P. Mandel.

The Proteins: Composition, Structure,
and Function. vol. 3. Hans Neurath, Ed.
Academic Press, New York, ed. 2, 1965.
599 pp. Illus.
tionation of proteins” by Herbert A. Sob-
er, Robert W. Hartley, Jr., William R.
Carroll, and Elbert A. Peterson; *‘Struc-
ture and function of virus proteins and
of viral nucleic acid” by H. Fraenkel-
Conrat; “Structure and function of the
plasma proteins” by Frank W. Putnam;
“Structure and function of antigen and
antibody proteins” by S. J. Singer; “The
proteins of blood coagulation” by Earl
W. Davie and Oscar D. Ratnoff; and
“Interaction of proteins with radiation”
by G. Weber and F. W. J. Teale.

Psychoanalysis and Current Biological
Thought. Proceedings of a conference
(Madison, Wis.), June 1963. Norman S.
Greenfield and William C. Lewis, Eds.
Univ. of Wisconsin Press, Madison, 1965.
390 pp. Illus. $8. Sixteen papers contri-
buted by Milton H. Miller; Herbert
Weiner; Benjamin B. Rubinstein; John

21 MAY 1965

$21. Six papers: “Frac-

D. Benjamin; Karl Pribram; Robert R.
Holt; Sydney G. Margolin; William C,
Lewis; Donald Oken; Norman S. Green-
field and A. A. Alexander; Richard A.
Sternback; Joseph C. Speisman; George
S. Klein; Frederick Snyder; Sheldon T.
Selesnick and Zanwil Sperber; and Morti-
mer Ostow.

Psychopharmacological Agents. vol. 1.
Maxwell Gordon, Ed. Academic Press,
New York, 1964. 694 pp. Illus. $23.50.
Twelve papers: “Tranquilizing drugs from
rauwolfia” by Emil Schlittler and Albert
J. Plummer; “Iminodibenzyl and related
compounds” by Franz Hafliger and Vere-
na Burckhardt; “Meprobamate and re-
lated compounds” by F. M. Berger and
B. J. Ludwig; “1,4-benzodiazepines (chlor-
diazepoxide and related compounds)” by
Leo H. Sternbach, Lowell O. Randall,
and Sarah R. Gustafson; “2-benzylpiperi-
dines and related compounds” by G. L.
Krueger and W. R. McGrath; “Piper-
azine derivatives (except phenothiazines)”
by H. G. Morren, V. Bienfet, and A. M.
Reyntjens; “Benactyzine” by Erik Jacob-
sen; “Thiaxanthene derivatives” by P. V.,
Petersen and I. Mgller Nielsen; “Benz-
oxazoles, benzothiazoles, and benzimida-
zoles” by C. K. Cain and A. P. Roszkow-
ski;  “Monoamine oxidase inhibitors
(hydrazines)” by J. H. Biel, A. Horita,
and A. E. Drukker; “Monoamine oxi-
dase inhibitors (nonhydrazines) by C. L.
Zirkle and C. Kaiser; and “Psychotomi-
metic compounds” by D. F. Downing:
and an introduction by the editor.

Rapid Mixing and Sampling Techniques
in Biochemistry. Proceedings of a sym-
posium (Philadelphia)., July 1964. Brit-
ton Chance, Rudolf H. Eisenhardt, Quen-
tin H. Gibson, and K. Karl Lonberg-
Holm, Eds. Academic Press, New York,
1964. 412 pp. Hlus. $9. 32 papers.

Reality Therapy: A New Approach to
Psychiatry. William Glasser. Harper and
Row, New York, 1965. 190 pp. $3.95.

Resistance to Tuberculosis: Experimen-
tal Studies in Native and Acquired De-
fensive Mechanisms. Max B. Lurie. Pub-
lished for the Commonwealth Fund by
Harvard Univ. Press, Cambridge, Mass.,
1964. 411 pp. Illus. $10.

Speciation in Wrens of the Genus
Campylorhynchus (Univ. Calif. Publs.
Zool. 74). Robert K. Selander. Univ. of
California Press, Berkeley, 1964. 309 pp.
Illus. Plates. Paper, $6.

Uses of Epidemiology. J. N. Morris.
Williams and Wilkins, Baltimore, ed. 2,
1964. 346 pp. Illus. $7.50.

Vagotomy. Harold Burge. Williams and
Wilkins, Baltimore, 1964. 278 pp. Illus.
$10.25.

Vitamins and Hormones: Advances in
Research and Applications. vol. 22. Rob-
ert S. Harris, Ira G. Wool, and John A.

Loraine. Academic Press, New York,
1964. 960 pp. Illus. $16. Thirty-five
papers.

Mathematics, Physical Sciences,
and Engineering

Acetylene: Manufacture and Uses.
D. W. F. Hardie. Oxford Univ. Press,
New York, 1964. 114 pp. Illus. $2.60.

Acid-Base Equilibria. Edward J. King.

HI & LOW
TEMPERATURE
LAB BATHS GIVE
BUILT-IN RELIABILITY
AND ECONOMY!

Hotpack's versatile 320 series laboratory
baths provide precise control to 0°C and
up to 125°C! There's no need to buy two
baths or expensive heating-cooling devices
and controls. These Hi-Low temperature
baths have the ideal laboratory design:
compact, holds up to 19 gallons, has
rust-resistant stainless steel contruction
throughout, heli-arc welded seams, and
has compressed, lightweight insulation.
Accurate temperature selection is through
an adjustable thermoregulator sensitive to
within 0.2°C! Heating elements are un-
exposed for greater safety to personnel
and materials. A constant level liquid de-
vice assures protection against heating
element burnout. For added convenience,
a liquid drain valve is also provided. Maxi-
mum liquid temperature uniformity is pro-
vided by a motor driven stirrer that circu-
lates liquid gently and evenly. Write for
our 160-page catalog which describes and
illustrates laboratory water bath applica-
tions.

fotoacCd

HOTPACK CORPORATION
5086 Cottman Ave.
Phila., Pa. 19135

IN CANADA: HOTPACK (CANADA) LTD. WATERLOO, ONT
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DETECT FREE RADICALS IN LIVING TISSUES
WITH THE Je ®Z P-10 ESR!

E __m_ﬁ_yg_glg.ww..iﬁ 12-:—-——)‘(

]
f e

The only low-cost ESR with guaranteed sensitivity of 110" a H

In analyses of low free-radical concentrations, the JEOL P-10
has proven its extreme sensitivity — 1x10'* A H — over
and over again. It has the highest resolution available —
capable of producing the finest splittings . . . essential

in the study of complex molecular interactions.

* Compact — single console

* Multi-purpose sample cavity (dual type)
* Built-in wavemeter

* Automatic frequency control

* Saw-tooth sweep with oscilloscope

* ESR control available

¢ Complete line of attachments

' .e 0’
JEOLCO (U.S.A.), INC. @ 461 Riverside Ave., Medford,
e, Massachusetts 02155, (617) 396-8620 e 828 Mahler
G .) Road, Burlingame, California 94010 e (415) 697-9220
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Pergamon. London: Macmillan, New
York, 1965. 353 pp. Illus. $17.50.

The Acyclic Aliphatic Tertiary Amines.
Leonard Spialter and Joseph A. Pappalar-
do. Macmillan, New York, 1965. 528 pp.
Illus. $18.

Addition Theorems: The Addition The-
orems of Group Theory and Number
Theory. Henry B. Mann. Interscience
(Wiley), New York, 1965. 126 pp. lllus.
$8.75. Interscience Tracts in Pure and
Applied Mathematics, No. 18.

Advances in Catalysis and Related Sub-
jects. vol. 15. D. D. Eley, Herman Pines,
and Paul B. Weisz, Eds. Academic Press,
New York, 1964. 365 pp. Illus. $15. Six
papers: “The atomization of diatomic
molecules by metals” by D. Brennan;
“The clean single-crystal-surface approach
to surface reactions” by H. E. Farns-
worth; “Adsorption measurements during
surface catalysis” by Kenzi Tamaru:; “The
mechanism of the hydrogenation of un-
saturated hydrocarbons on transition metal
catalysts” by G. C. Bond and P. B.
Wells; “Electronic spectroscopy of ad-
sorbed gas molecules” by A. Terenin;
and “The catalysis of isotopic exchange
in molecular oxygen” by G. K. Boreskov.

Advances in Communication Systems:
Theory and Applications. vol. 1. A. V.
Balakrishnan, Ed. Academic Press, New
York, 1965. 326 pp. IlNus. $11.50. Six
papers: “Signal selection theory for space
communication channels” by A. V. Bala-
krishnan; “Theories of pattern recogni-
tion” by David Braverman; “The digilock
orthogonal modulation system” by R. W.
Sanders; “Telemetry and command tech-
niques for planetary spacecraft” by J. C.
Springett: “Communication from weather
satellites” by Rudolf A. Stampfl; and “In-
formation theory of quantum-mechanical
channels” by H. Takahasi.

Advances in Control Systems: Theory
and Applications. vol. 1. C. T. Leondes,
Ed. Academic Press, New York, 1964,
375 pp. Illus. $13. Six papers: “On opti-
mal and suboptimal policies in control
systems” by Masanao Aoki; “The Pontrya-
gin maximum principle and some of its
applications” by James S. Meditch; “Con-
trol of distributed parameter systems” by
P. K. C. Wang; “Optimal control for
systems described by difference equations”
by Hubert Halkin; “An optimal control
problem with state vector measurement
errors” by Peter R. Schultz; and “On
line computer control techniques and
their application to re-entry aerospace ve-
hicle control” by Francis H. Kishi.

Advances in Electronics and Electron
Physics. vol. 20. L. Marton and Claire
Marton, Eds. Academic Press, New York,
1964. 342 pp. Illus. $12. Six papers:
“Electrons as a hydrodynamical fluid” by
Richard G. Fowler; “Plasma oscillations”
by K. G. Emeleus; “Flame plasmas” by
A. von Engel and J. R. Cozens; “Solar
radio astronomy” by A. Boischot and
J. F. Denisse; “Tropospheric propaga-
tion” by P. L. Rice and J. W. Herb-
streit; and “Electronics and the blind”
by Peter G. Shrager and Charles Siiss-
kind.

Advances in Organometallic Chemistry.
vol. 2. F. G. A. Stone and Robert West,
Ed. Academic Press, New York, 1964.
450 pp. Illus. $15. Seven papers: “Some

SCIENCE, VOL. 148



advances in the organometallic chemis-
try of nickel” by G. N. Schrauzer; “The
strengths of metal-to-carbon bonds” by
H. A. Skinner; “Electronic structure of
alkali metal adducts of aromatic hydro-
carbons” by E. De Boer; “Reactions of
alkali metal derivatives of metal carbonyls
and related compounds” by R. B. King;
“Heterocyclic organoboranes™ by R. Kost-
er; “Allyl metal complexes” by M. L. H.
Green and P. L. I. Nagy; and “Synthesis
of cyclopentadienyl metal compounds” by
John Birmingham.

Advances in Quantum Chemistry. vol.
1. Per-Olov Léwdin, Ed. Academic Press,
New York, 1964. 397 pp. Illus. $14. Nine
papers: “The Schrodinger two-electron
atomic problem” by Egil A. Hylleraas;
“Energy band calculations by the aug-
mented plane wave method” by J. C.
Slater; “Spin-free quantum chemistry” by
F. A. Matsen; “On the basis of the
main methods of calculating molecular
electronic wave functions” by R. Daudel;
“Theory of solvent effects on molecular
electronic spectra” by Sadhan Basu; “The
pi-electron approximation” by Peter G.
Lykos; “Recent developments in the gen-
eralized Hiickel method” by Y. I'Haya;
“Accuracy of calculated atomic and mo-
lecular properties” by G. G. Hall; and
“Recent developments in perturbation
theory” by Joseph O. Hirschfelder,
W. Byers Brown, and Saul T. Epstein.

Advances in Space Science and Tech-
nology. vol. 7. Frederick 1. Ordway, III,
Ed. Academic Press, New York, 1965.
478 pp. Illus. $15. Seven papers: “Prog-
ress in rocket, missile, and space carrier
vehicle testing, launching, and tracking
technology; pt. 2: Survey of facilities
outside the United States” by Mitchell R.
Sharpe, Jr., and John M. Lowther; “Lunar
resources” by John Bensko and Reynold
Q. Shotts; “Base construction on other
worlds” by Germano DiLeonardo and
Rodney W. Johnson; “Organization and
management of space programs” by Fre-
mont E. Kast and James E. Rosenzweig;
“Establishing an operational weather sat-
ellite system” by J. Gordon Vaeth; “As-
tronautical investigations of comets” by
P. Swings; and “Some aspects of the
physics of interplanetary space related to
out-of-the eclipic studies” by L. Bier-
mann.

Aging and Stabilization of Polymers.
M. B. Neiman, Ed. Translated from the
Russian edition (Moscow, 1964). Consul-
tants Bureau, New York, 1965. 375 pp.
Illus. $25.

Alpha-, Beta- and Gamma-Ray Spec-
troscopy. vols. 1 and 2. Kai Siegbahn,
Ed. North-Holland, Amsterdam, 1965.
vol. 1, 900 pp.; vol. 2, 898 pp. Illus.
$50 set.

Amperometric Titrations. John T. Stock.
Interscience (Wiley), New York, 1965.
744 pp. Illus. $25.

Analysis of Ancient Metals. Earle R.
Caley. Pergamon, London; Macmillan,
New York, 1964. 188 pp. $6.

Antarctic Map Folio Series. Folios 1
and 2. Folio 1, Aeronomical Maps for
the Antarctic by R. Penndorf, T. M. Noel,
G. F. Rourke, and M. A. Shea.; Folio
2, Physical Characteristics of the Antarc-
tic Ice Sheet by C. R. Bentley, R. L.
Cameron, C. Bull, K. Kojima, and A. J.

21 MAY 1965

MAKE YOUR ESR/NMR COMPLETE
with the Fe @ Z RA-1

SPECTRUM ACCUMULATOR PLu$/

A 4096 channel, program-stored, digital device — compatible with your
present ESR/NMR system — providing signal-to-noise enhancement at high
resolution . . . PLUS

* Integration

* Smoothing

e Theoretical calculation of NMR spectra
* Theoretical calculation of ESR spectra
e Calculation of 2nd order moment

¢ Differentiation

¢ Addition

¢ Subtraction

* Fourier transformations

¢ Correlation functions

ALL for the cost of an ordinary 1024 accumulator!

Massachusetts 02155, (617) 396-8620 e 828 Mahler
Road, Burlingame, California 94010 @ (415) 697-9220

Jeol

JEOLCO (U.S.A.), INC. @ 461 Riverside Ave., Medford,
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New!
Ministaltic
Pump
delivers
drops

to 1800 cc
per minute,
uniform flow,
one-knob
control of
corrosive
liquids

5

Designed for continuous pumping, this sturdy, ac-
curate little workhorse has been tested for over
10,000 continuous hours of operation. No moving
parts are exposed —liquids come in contact only
with chemically inert polyethylene. A simple knob
controls flow rates from a few drops to 1800 cc per
minute, indicated on dial type electrical meter. Self-
priming operation; compact, handsome all-metal two-
tone cabinet.
72-894-21 MINISTALTIC PUMP, 10” long by 4'%4”
deep by 4” high, operates on 115 volt, 50-60 cycles.
each...$79.00

GREINER
SCIENTIFIC

CORPORATION
20 N. MOORE ST., DEPT.524, N.Y. 13, N.Y.

A N
New!

MW The Hilger

L-150 Projection
Comparator permits
rapid,

magnification on a

to a minimum.

15” of table space.

‘ENGIS

INSTRUMENTATION

8035 AUSTIN AVENUE

1150

simultaneous
comparison of two spec-
trographic plates or films.
Held in position on movable
stages, the images of the spectra
being compared are viewed at 10X

with excellent brightness, contrast
and definition-reducing eye strain

Each spectrogram is precisely fo-
cused. All controls are within easy
reach of the operator. The projector
head mount provides smooth, easy
movement along the full length of
the spectra. Designed for compact-
ness, the L-150 requires only 22" x

PROJECTION
COMPARATOR

focuses two spectrograms
magnified 10X

M

large screen,

For complete specifications ask for Publication SC-5

ENGIS EQUIPMENT COMPANY
MORTON GROVE, ILLINOIS 60053

Gow. American Geographical Soc., New
York, 1964. Unpaged. Illus. Maps.

Applied Optics. Supplement 2, Chemi-
cal Lasers. K. E. Shuler and W. R. Ben-

nett, Jr., Eds. Optical Soc., America,
Washington, D.C., 1965. 228 pp. Illus.
Paper, $6.

Basic Mathematics. George E. Bard-
well. Pruett, Boulder, Colo., 1964. 148
pp. Illus. :

Bridged Aromatic Compounds. Brandes
H. Smith. Academic Press, New York,
1964. 565 pp. Illus. $14. Organic Chemis-
try Series, vol. 2.

Catalysis and Chemical Kinetics. A. A.
Balandin et al. Wydawnictwa Naukowo-
Tachniczne, Warsaw, Poland; Academic
Press, New York, 1964. 267 pp. Illus. $10.

Ceramic Acoustic Detectors. Alevtina
Aleksandrovna Anan’eva. Translated from
the Russian edition (Moscow, 1963).
Consultants Bureau, New York, 1965. 130
pp. Illus. Paper, $22.50.

Chemistry of Lac. P. K. Bose, Y. San-
karanarayanan, and S. C. Sen Gupta. In-
dian Lac Research Inst., Namkum, 1963.
229 pp. Illus. Rs. 20.40.

Chemistry: Man’s Servant. Leonard J.
Fliedner and Louis Teichman. Allyn and
Bacon, Boston, 1964. 635 pp. Illus. $5.96.

Classical Charged Particles: Founda-
tions of Their Theory. F. Rohrlich. Addi-
son-Wesley, Reading, Mass., 1965. 319
pp. Illus. $12.50. Addison-Wesley Series
in Advanced Physics.

The Climate Near the Ground. Rudolf
Geiger. Translated from the fourth Ger-
man edition (1961) by Scripta Technica.
Harvard Univ. Press, Cambridge, Mass.,
revised edition, 1965. 627 pp. Illus.
$11.50.

Colloque International de Micropaleon-
tologie (Dakar), May 1963. F. Tessier,
Ed. Bureau de Recherches Géologiques
et Miniéres, Paris, 1965. 383 pp. Illus.
Chart. Paper.

Concepts in Quantum Mechanics. F. A.
Kaempffer. Academic Press, New York,
1965. 374 pp. Illus. $9.75. Pure and Ap:
plied Physics Series, vol. 18.

Conformational Analysis. FErnest L.
Eliel, Norman L. Allinger, Stephen J.
Angyal, and George A. Morrison. Inter-
science (Wiley), New York, 1965. 538
pp. Illus. $15.

Continuity. George B. Thomas, Jr. Ad-
dison-Wesley, Reading, Mass., 1965. 80
pp- Illus. Paper, $1.25. Addison-Wesley
Series in Introductory College Mathe-
matics.

Le Convertisseur Thermo-Electronique
(ou convertisseur a plasma). N. D. Mor-
gulis. Translated from the Russian edi-
tion (Moscow, 1961) by G. de Faget.
Gauthier-Villars, Paris; Editions du Tam-
bourinaire, Paris, 1965. 92 pp. Illus. Pa-
per.

Cosmic Ray Physics. A. E. Sandstrom.
North-Holland, Amsterdam; Interscience
($Wiley), New York, 1965. 431 pp. Illus.

15. :

Crystal Chemistry of Tetrahedral Struc-
tures. FErwin Parthé. Gordon and
Breach, New York, 1965. 188 pp. Illus.
$9.50.

Design of Machine Elements. Virgil
Moring Faires. Macmillan, New York,
ed. 4, 1965. 654 pp. Illus. $11.

Developments in Theoretical and Ap-
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TRI-R
VERSA{'/LE LABORATORY INSTRUMENTS

Electronic THERMOMETER

e Rapid, Accurate, Direct Reading
e Low cost, Portable, Thermistor

type

e Many Ranges From —35 to
+100°C.

e Interchangeable & Special
Probes

TISSUE HOMOGENIZERS

e [nterchangeable Teflon Pestles
e Precision Bore Pyrex Glass Tubes
® Direct & Flexible Drive Apparatus

TRI-R STIR-R

e Variable Speed Lab. Motor
* For Homogenizing or Stirring
e Adjustable Key Type Chuck

MAGNETIC STIRRERS
- ® 3 Compact, Cool Running
Modeis

e Lab. Mounting or Bench
Top Use

e Stir in Flasks or Test Tubes
e In Open or Closed Vessels
e Stir Under Water

Automatic EGG PUNCH

e For Opening Embryonated Eggs
e Clean 1” Circular Fracture
e One Hand Efficient Operation

Write for individual bulletins or catalog to Dept. S55

TRI-R INSTRUMENTS, Inc.

Developers of Electronic and Mechanical Instruments for Scientific Research

144-13 JAMAICA RVENUE, JAMAICA, N.Y. 11435
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Blackstone Raises the Power Limit . ..
Broadens the Versatility of Ultrasonics
in the Laboratory with . . .

] A New Series of Probes Providing up to 1 Kw.
* output for Cell Disruption, Dispersion, Fluidization,
Disintegration, Cleaning and Emulsification.

Since 1960, laboratory demand for
Blackstone Ultrasonic Probes has
grown daily. Now, Blackstone intra-
duces a new series of probes with
a tremendous increase in power
ranging from 120 to 1000 watts out-
put. This widens the research and
production potential in the disrup-
tion of even such difficult cells as
yeast and spores.
To accomplish this there is a wide
variety of accessories ranging from various size tips to sealed
pracessing chambers and cups with cooling arrangements, for
processing pathogenic and non-pathogenic organisms, by batch
or continuous flow.
Blackstone probes are noted for their ruggedness. The patented magneto-
strictive transducers are practically indestructible. All accessories are 316
stainless steel and may be autoclaved. Operation is at 20KC range and
requires no sound shielding.
Blackstone probes are portable, and are provided with support stands and
clamps for operation in any position.

If you will write to us outlining your requirements, we will be happy

to suggest a suitable probe and accessories; our reply will include

full details on this new BP-Series of probes.

2 Six New Sizes of Bench-Type Heated Tank Ultrasonic Cleaners
. T 5

The new “HT” Series of
cleaners brings a new de-
gree of selectivity to lab-
oratory and production
cleaning. The right combi-
: - nation of tank size, power
output, solvent or detergent, and temperature can meet most cleaning
needs. Both power output and temperature can be controlled (exclusive
with Blackstone) to achieve maximum cleaning efficiency without affecting
the part to be cleaned.
These new cleaners include high-efficiency lead zirconate titanate trans.
ducers, metallurgically joined to the tank for long, maintenance-free life;
new compact, solid-state generators; power control from 0 to 100%;
uniform cavitation; and round-corner stainless steel tanks and housings
for easy cleaning.
The “HT” Series is available in tank capacity to 11 gallons and generators
to 1 Kw. output.

Your inquiry. covering type of contaminants and size of parts to bo
cleaned, is invited; we will include complete data on the HT-Cleaner
Series in our reply.

3 A Low-Cost Batch or Continuous-Flow Cell Disruptor

For routine studies involving cell
disruption, Blackstone recommends
the U-20. It provides temperature
maintenance during processing, is
completely autoclavable and is sim-
¢ ple to operate.

The stainless steel chamber will accept samples up to 150 ml. with a
recommended loading of 45 to 70 ml. A 20% suspension of E. Coli
requires 12 minute treatment to achieve 98% cell disruption.

A great variety of conditions may be encountered in continuous cell
disruption; a brief description of your research problem would be
helpful to us in recommending your use of the U-20 equipment.

BLACKSTONE ULTRASONICS, INC.

600 Howard Street * Sheffield, Pennsylvania
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Proof
in use!

To our knowledge, no laboratory
has ever returned to glass
after trying —

FALCON

RIGID PLASTIC STERILE
DISPOSABLE

PIPETS

(average cost —7¢)

Accurate

O Individually tested
0 Quality-controlled
0O Crystal clear

1 Sharp markings

O Chemically clean
0 Biologically inert

Economical

No breakage

No washing

No drying

No sterilizing

No wrapping

No cotton plugging
No sorting

Free samples...
proveityourself

FALCON PLASTICS

Division of
B-D LABORATORIES, INC., Rutherford, New Jersey

20165

oooogoono

FALCON PLASTICS, DEPT. 5-21:

I would like to try FALCON plastic pi-
pets in my laboratory—please send
free samples.

Name Position

Company or Laboratory

Address

City State Zip Code
1152

plied Mechanics. vol. 2. Proceedings, Sec-
ond Southeastern Conference (Atlanta,

Ga.), March 1964. W. A. Shaw, Ed.
Pergamon, London; Macmillan, New
York, 1965. 667 pp. Illus. $22.50. The

conferences are intended to encourage
research in the field of basic mechanics;
37 papers were presented at the second
conference, of which two were invited
lectures.

Differential and Riemannian Geometry.
Detlef Laugwitz. Translated from the
German edition (Stuttgart, 1960) by
Fritz Steinhardt. Academic Press, New
York, 1965. 250 pp. Illus. $8.50.

Differential Equations and Applications
for Students of Mathematics, Physics, and
Engineering. James B. Scarborough. Wav-
erly Press (Williams and Wilkins), Balti-
more, 1965. 493 pp. llus.

Differential Geometry on Complex and
Almost Complex Spaces. Kentaro Yano.
Pergamon, London; Macmillan, New
York, 1965. 338 pp. Hlus. $12.50. In-
ternational Series of Monographs in Pure
and Applied Mathematics, vol. 49.

Diffusion Processes, Structure, and Prop-
erties of Metals. S. Z. Bokshtein, Ed.
translated from the Russian edition
(Moscow, 1964). Consultants Bureau, New

York, 1965. 143 pp. Ilus. Paper, $22.50.
Twenty-one papers.
. Discrete-Time Systems: An Introduc-
tion to the Theory. Herbert Freeman.

Wiley, New York,
$10.

Dynamics of Stellar Systems. K. F.
Ogorodnikov. Translated from the Rus-
sian edition (Moscow, 1958) by J. B.
Sykes. Arthur Beer, Translation Ed. Per-
gamon, London; Macmillan, New York,
1965. 371 pp. 1lus. $15.

Effects of Radiation on Semiconduc-

1965. 255 pp. Illus.

tors. Viktor Sergeevich Vavilov. Trans-
lated from the Russian edition (Mos-
cow, 1963) by A. Tybulewicz. Consul-

tants Bureau, New York, 1965. 237 pp.
Illus. $15.

Electrical Analogues of Pin-jointed Sys-
tems. K. K. Keropyan, Ed. Translated
from the Russian edition by Vera Gar-
field. D. P. Atherton, Translation Ed.
Pergamon, ILondon; Macmillan, New
York, 1965. 150 pp. Illus. $6.50. Four-
teen papers; International Series of Mon-
ographs on Electronics and Instrumenta-
tion, vol. 30.

Electrochemistry. Proceedings of the
First Australian Conference (Sydney and
Hobart), February 1963. J. A. Friend
and F. Gutmann, Eds. Pergamon, Lon-
don; Macmillan, New York, 1965. 970
pp. Ulus. $30. Sixty-two papers presented
at a symposium sponsored by the Royal
Australian Chemical Institute, the Uni-
versity of New South Wales, and the
University of Tasmania. The papers are
divided into the following sections: Solid-
State Chemistry (6 papers); Thermody-
namics of Electrolytes (5 papers); Cor-
rosion (3 papers); Theory of Double Lay-
ers (3 papers); FElectroanalytical Methods
(7 papers); Applications (Electroplating,
Anodizing) (7 papers); Non-Aqueous
Electrolytes (4 papers); Molten Salts (5
papers); Fuel Cells (5 papers); Electrode
Processes (6 papers); Electrochemical
Processes (4 papers); and Electrowinning
and Electrorefining (7 papers).

Books in Preparation

A Primer of
Water, Electrolyte
& Acid-Base Balance

By Emanuel Goldberger, M.D)., Columbia Univer-
sity College of Physicians and Surgeons, New
York. Approximately 400 Pages, 5147 % 734", Il
lustrated. Many Tables, Charts and Diagrams. 3rd
(1965) Edition.

A practical guide to diagnosis and treatment of
simple and complicated electrolyte and acid-base
disorders. Describes the Astrup method and his
apparatus in detail; includes new material on
THAM, mannitol, urea and osmometry; and re-
written chapters on pH disturbances using pCO2
values as well as pH values.

Veterinary
Hematology

By O. W. Schalm, D.V.M., University of Cali-
fornia School of Vetcrmary Medicine, Davis.
Approximately 400 Pages, 65 Ilustrations and 30
in Color on 21 Plates. 2nd (1965) Edition.

The only English-language text devoted exclusively
to the subject, this book presents blood morphol-
ogy in health and disease for the dog, cat, cow,
sheep, goat, horse and pig. Normal values are
also included for such laboratory animals as the
rabbit, guinea pig, hamster, monkey, rat and
mouse. Completely updated and enlarged, includ-
ing forty-five additional tables of data.

Anatomy & Physiology
of Farm Animals

By R. D. Frandson, D.V.M., Colorado State Uni-
versity College of Veterinary Medicine, Fort Col-
lins. Approximarely 450 Pages and 300 Illustra-

tions. New (1965) Book.

Covers the fundamentals of anatomy and physiol-
ogy as they apply to all animals, then considers
species differences. The cow and horse are dis-
cussed in greatest detail. Special emphasis is given
to the digestive and reproductive systems, with
chapters on the mammary glands, milk secretion
and endocrinology.

Pharmacognosy

By Edward P. Claus, Ph.D., Dean, College of
Pharmacy, Ferris State College, Michigan; and
Varro E. Tyler, Jr.,, Ph.D., University of Wash-
ington College of Pharmacy, Seattle. Approxi-
mately 580 Pages. 261 Ilustrations and 1 Color
Plaie. 5th (1965) Edition.

Reflecting the changing emphasis from the de-
scriptive to a more deductive approach, this edi-
tion incorporates information on the biosynthesis
of a number of botanical and zoological constitu-
ents into the discussion of derivation, identifica-
tion, commerce and uses of therapeutic substances
of biological origin.

Hospital Pharmacy

By William E. Hassan, Jr., Ph.D. Peter Bent
Brigham Hospital; and Massachusetts College of
Pharmacy, Boston. Approximately 400 Pages and
60 Ilustrations. New (1695) Book.

The daily performance of hospital pharmacy ad-
ministration is discussed, and sample forms arc
presented, in this new text. New methods of drug
distribution, new equipment, and the role of the
hospital pharmacist in teaching programs and in
investigational-use drug control arc among the
subjects covered.

Additional Information
Gladly Furnished on Request

LEA & FEBIGER

Phila., Pa. 19106
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Electronic Amplifiers for Automatic
Compensators. D. Ye. Polonnikov. Trans-
lated from the Russian edition (Moscow,
1960) by Rita R. Inston. R. C. Glass,
Translation Ed. Pergamon, London; Mac-
millan, New York, 1965. 335 pp. Illus.
$12. International Series of Monographs
oni Automation and Automatic Control.

Elementary Plasma Physics. Lev A.
Arzimovich. Translated from the Russian
edition (Moscow, 1963) by Scripta Tech-
nica. Blaisdell (Ginn), New York, 1965.
198 pp. lllus. Paper, $2.25.

The Elements of Chemistry. Lawrence
P. Eblin. Harcourt, Brace, and World,
New York, 1965. 415 pp. Illus. $7.95.

The Elements of Chemistry in the Lab-
oratory. Lawrence P. Eblin. Harcourt,
Brace, and World, New York, 1965. 144
pp. Illus. Paper, $3.50.

Elements of Finite Probability. J. L.

Hodges, Jr., and E. L. Lehmann. Holden-
Day, San Francisco, 1965. 236 pp. Illus.
$4.75. Holden-Day Series in Probability
and Statistics, edited by E. L. Leh-
mann.
, Elements of the Theory of Probability.
Emile Borel. Translated from the French
edition (1950) by John E. Freund. Pren-
tice-Hall, Englewood Cliffs, N.J., 1965.
190 pp. Illus. $5.75.

Emulsions: Theory and Practice. Paul
Becher. Reinhold, New York; Chapman
and Hall, London, ed. 2, 1965. 452 pp.
Illus. $22. American Chemical Society
Series, No. 162.

Energetic Processes in Follow-Up Elec-
trical Control Systems. A. A. Bulgakov.
Translated from the Russian edition
(Moscow, 1960) by J. B. Arthur. D. K.
Ghosh, Translation Ed. Pergamon, Lon-
don; Macmillan, New York, 1965. 138
pp. Illus. $6. International Series of Mon-
ographs on Electronics and Instrumenta-
tion, vol. 28.

The Estimation of Probabilities: An
Essay on Modern Bayesian Methods.
Irving John Good. M.LT. Press, Cam-
bridge, Mass., 1965. 121 pp. Tllus. $4.50.

Etude du Caratére Complet de la Théo-
rie Quantique. Mioara Mugur-Schichter.
Gauthier-Villars, Paris, 1964. 88 pp. Pa-
per, F. 20.

Fifty Challenging Problems in Proba-
bility with Solutions. Frederick Mosteller.
Addison-Wesley, Reading. Mass., 1965. 96
pp. lllus. Paper.

Finite Functions: An Introduction to
Combinatorial Mathematics. Henry
Sharp, Jr. Prentice-Hall, Englewood Cliffs,
N.J., 1965. 107 pp. Illus. $3.95.

Fluctuation Phenomena in  Solids.
R. E. Burgess, Ed. Academic Press, New
York, 1965. 401 pp. lllus. $14. Eight
papers: “Fluctuations in magnetic and
dielectric solids” by James Brophy; “The
theory of thermal and imperfection fluctu-
ations in ferromagnetic solids” by Wil-
liam Fuller Brown, Jr.; “Rotational
Brownian motion” by L. Dale Favro;
“Instabilities in solid-state plasmas” by
Setsuo Ichimaru; “Fluctuations in non-
linear systems” by N. G. van Kampen;
“Critical fluctuations” by A. Miinster;
“Fluctuations due to electronic transi-
tions and transport in solids” by K. M.
van Vliet and J. R. Fassett; and “Fluctua-
tions of hot electrons” by P. J. Price.
Pure and Applied Physics Series, vol. 19,

21 MAY 1965

NEW CHN ANALYZER PROVES ITS PERFORMANCE

There’s only one way to test a new instrument’s mettle and that is to
prove its performance with actual samples. » That’s exactly what the new
F & M Model 185 Carbon Hydrogen Nitrogen Analyzer has done. s Proof
No. 1. In 64 duplicate Carbon and Hydrogen analyses performed on the 185
in two different labs, the overall standard deviation (¢) was 0.29, for
Carbon and 0.19, for Hydrogen . . . compared to the microchemist’s ac-
cepted allowable error of +0.39, for Carbon and Hydrogen according to
the Pregl method. = Proof No. 2. In a direct comparison between the 185
and the Pregl-Dumas procedures, the same ten samples were analyzed both
ways in the same lab. The 185 results were at least as good as Pregl-Dumas:
average difference between theoretical and experimental values was 0.1
for Carbon, 0.19, for Hydrogen and 0.3 9, for Nitrogen. For Pregl-Dumas,
the average difference was 0.19, for Carbon, 0.29, for Hydrogen and 0.29,
for Nitrogen. »= Proof No. 3. In a series of samples representing various
degrees of difficulty, the 185 was tested against theory. All samples were
processed on the 185 without modification or special handling, yet the
agreement between theoretical and experimental values was well within the
microchemist’s allowable error: 0.29, for Carbon, 0.29, for Hydrogen,
0.29, for Nitrogen. What this all adds up to is that the new Model 185 is
not only a faster, easier and more economical way to perform elemental
analysis but also as reliable as the more complicated classical methods. =
Call your F & M Technical Representative for a full discussion of the proofs
of performance. Or write us for Bulletin ®
1800. F & M Scientific Corporation, Route

41 and Starr Road, Avondale, Pennsyl-

vania; phone (215) 268-2281. In Europe:

F & M Scientific Europa N. V., Basisweg,

(Sloterdijk) Amsterdam,The Netherlands. In the final analysis, it's F& M
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Get all this ...
just for being lazy!

(and using the EC 470 Vertical Gel Electrophoresis Apparatus)

UNRETOUCHED PHOTOGRAPH

2]

Eight normal serum samples on o single acrylamide gel—Reproducible and Intercomparable.

WORKING TIME — 10 MINUTES

Whether you are lazy or not, you will enjoy saving up to two
hours daily conducting electrophoresis research. Using the
EC 470 Apparatus, here is how it is done:

1. Cell locks itself together—mno further manipulation

2. Pour in single gel solution—no further manipulation

3. Apply samples directly—no further manipulation
After running for one hour, remove gel slab.

4. Stain together, destain together, and evaluate together.

CIRCLE REAﬁDER SERVICE CARD FOR DATA SHEETS AND BIBLIOGRAPHY

-C APPARATUS CORP.

220 SO. 40TH ST, PHILA. 4, PA.
PHONE : Area Code 215.382.2204

NEGA-FILE

slides. tapes. film.
negatives ¢ records

All
Files
Genuine
Mahogany

A-3500-G files 1625 cardboard mounts
or 750 2 x 2 slides in groups ... .$16.95
A-21400-G files 800 2V4 x 2% in g mups
234 x 2% when mounted 17.95
A-34-350 files 360 34 x 4 Lantern Slides.
Takes Polaroid Mount # 632 .. 21.95
A-3500-RT has 18 compartments for 4007

reels of 8 mm/16 mm film or tapes 24.95

A-3500-REC files 100 10” & 12” Rec-

ords. Removable partitions and index 29.95

A-3500-FS has 63 single compartments

for film strips, each 134” square. ... 16.95

A-350-G-00 files 5400 35 mm cxposures

with index and visible guides 95
A-3500-3 x 5 files ’(l()(] 1 X q
cards 24.95

A-3500-3 x 5 files 2000 4 x 6

o b R T S e o P 29.95
Sectional Hardwood Nega-
Files are modular units.
Stack with supplied escutch-
eon pins. Build your files
as the need occurs.

SEND FOR CATALOG OF
COMPLETE FILING SYS-
TEMS.

THE NEGA FILE COMPANY

_NEGAE) FILE

FURLONG, PENNSYLVANIA

CONCEPTS OF PROFESSIONALS

Is A Cage Really
Just A Cage

In Animal Housing Systems

We:

® Translate new
concepts

ideas to new

® Design with knowledge and ex-
perience

® Engineer to tolerances of re-
quirements

® Manufacture with craftsman-
ship

. CONSULT US FOR SERVICES OR TESTED

QUALITY CAGES FROM OUR CATALOGUE

HARFORD METAL PRODUCTS, INC.
BOX S, ABERDEEN, MARYLAND

The Fundamental Particles. Clifford E.
Swartz. Addison-Wesley, Reading, Mass.,
1965. 160 pp. Illus. Paper, $1.95; cloth,
$3.75. Addison-Wesley Series in Physics.

Fundamentals of Creep and Creep-
Rupture in Metals. Frank Garofalo. Mac-
millan, New York, 1965. 272 pp. Illus.
Paper, $4.50.

Fundamentals of Engineering Mechan-
ics. L. Levinson. Translated from the Rus-
sian. S. Klein, Translation Ed. Gordon
and Breach, New York; Noordhoff, Gron-
ingen, Netherlands, 1965. 334 pp. Illus.
$10.50. Russian Monographs and Texts
on Advanced Mathematics and Physics
Series, vol. 21.

Fundamentals of Semiconductor De-
vices. Joseph Lindmayer and Charles Y.
Wrigley. Van Nostrand, Princeton, N.J.,
1965. 496 pp. Illus. $11.95.

Hydrodynamics in Theory and Appli-
cation. James M. Robertson. Prentice-
Hall, Englewood Cliffs, N.J., 1965. 666
pp. lllus. $18. Prentice-Hall International
Series in Theoretical and Applied Me-
chanics, N. M. Newmark, Ed.; Prentice-
Hall series in Fluid Mechanics, edited
by Richard Skalak.

Crystalline Olefin Polymers. pt. 1.
R. A. V. Raff and K. W. Doak, Eds.
Interscience (Wiley), New York, 1965.
1017 pp. Hlus. $32.50. 16 papers con-
tributed by J. Brandrup, F. W. Breuer,
K. W. Doak, M. Dole, J. A. Faucher.
H. N. Friedlander, L. E. Geipel, M. Good-
man, M. P. Groenewege, W. L. Haw-
kins, A. Hill, A. B. Loebel, E. L. Lyle,
H. F. Mark, R. L. Miller, L. D. Moore,
Jr.. S. Newman, R. Raff, F. P. Reding.
A. Schindler, A. Schrage, R. M. Schul-
ken. Jr.. J. Schuyer, J. Smidt, Q. A. Tre-
mentozzi. C. A. F. Tuijnman, L. H. Tung.
and F. H. Winslow. High Polymers Series.

Geohydrology. Roger J. M. De Wiest.
Wiley, New York, 1965. 382 pp. Illus.
$10.95.

The Geology of the Hunter Valley.
Beryl Nashar. Jacaranda Press, Brisbane,
Australia. 1964. 104 pp. Illus. 25s.

Gravitation Theory and Gravitational
Collapse. B. Kent Harrison, Kip S.
Thorne. Masami Wakano, and John Archi-
bald Wheeler. Univ. of Chicago Press,
Chicago. 1965. 195 pp. Illus. $6.50.

The Gulf Stream: A Physical and Dy-
namical Description. Henry Stommel.
Univ. of California Press, Berkeley: Cam-
bridge Univ. Press, London. ed. 2. 1965.
262 pp. Illus. $6.

Handbook of Radiochemical Exercises.
An. N. Nesmeyanov, V. I. Baranov, K. B.
Zaborenko, N. P. Rudenko. and Yu. A.
Priselkov. Translated from the Russian
edition by E. Koczko. R. W. Clarke,
Translation Ed. Pergamon, London: Mac-
millan, New York, 1965. 460 pp. Illus.
$12.

Handbook of Satellites and Space Ve-
hicles. Robert P. Haviland and C. M.
House. Van Nostrand, Princeton, N.J,,
1965. 473 pp. Ilus. $15.75. Principles of
Guided Missile Design Series. edited by
Grayson Merrill.

Identification and Analysis of Plastics.
J. Haslam and H. A. Willis. Iliffe, Lon-
don; Van Nostrand, Princeton, N.J., 1965.
493 pp. Illus. $18.

Infrared Band Handbook. Supplements
1 and 2. Herman A. Szymanski, Ed.
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Occupying just 1.12
square feet of surface area, the
‘Welch “Duo-Seal” No. 1400B Vac-
uum Pump will handle many jobs
normally assigned to much larger,
more costly equipment. Check your
vacuum requirements against the
1400B’s performance.

[ vacuum Guarantee—0.1 millitorr
D Free Air Displacement—21 Iiters/ min.

The “Duo-Seal” No. 1400B requires
no installation ... no water cooling
lines to connect. Just set it on any
firm, flat surface and plug it in. It
will be so quiet youwll hardly be
conscious that it’s running. Like
all Welch “Duo-Seal” Pumps, the
1400B carries the Welch Full
Repair / Replacement guarantee!

WHEN YOU USE A WELCH “DUO-SEAL”
YOU'RE USING THE BEST VACUUM PUMP MADE!

Send for

condensed

“Duo-Seal”

catalog

and

Pump-Pool
bulletins.

Wﬂi[ WELCH SCIENTIFIC COMPANY
foremost i

7300 Linder Avenue, Dept. 920, Skokie, lil. 60076
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Plenum Press, New York, 1964. 269 pp.
Illus. $15.

Integrated Circuits: Design Principles
and Fabrication. Raymond M. Warner,
Jr., and James N. Fordemwalt. Eds. Mc-
Graw-Hill, New York, 1965. 415 pp. Illus.
$12.50. Contributors are James R. Baum,
Eugene A. Blanchette, Howard K. Dick-
en, Joseph C. Gordon, Jack C. Haenichen,
Dwayne S. King, Walter H. Kornfeld,
1. Arnold Lesk. Glen R. Madland, John E.
McNamara, George C. Onodera, Remo
A. Pellin, Alvin B. Phillips, and Ray-
mond M. Warner, Jr.

Integration, Measure, and Probability.

H. R. Pitt. Hafner, New York, 1963.
118 pp. lllus. $4. University Mathe-
matical Monographs, edited by D. E.
Rutherford.

Interpretation of Metallographic Struc-
tures. William Rostoker and James R.
Dvorak. Academic Press, New York, 1965.
234 pp. 1llus. $10.

Interpretation of NMR Spectra: An
Empirical Approach. Roy H. Bible.
Plenum Press, New York, 1965. 160 pp.
Ilius. $12.50.

Introduction to General Chemistry. Je-
rome K. Holmes. Mosby, St. Louis, 1965.
446 pp. Illus. $7.75.

Introduction to Lattice Theory. D. E.
Rutherford. Hafner, New York, 1965. 127
pp. Illus. $5.75. University Mathematical
Monographs, edited by D. E. Rutherford.

Intreduction to Mathematical Statistics.
Robert V. Hogg and Allen T. Craig. Mac-
millan, New York, ed. 2, 1965. 395 pp.
Illus. $8.50. Allendoerfer Advanced Series
in Mathematics.

An Introduction to Modern Chemistry.
Michael J. S. Dewar. Oxford Univ. Press,
New York, 1965. 217 pp. lllus. Paper,
$2.95.

An Introduction to Modern Mathemat-
ics. Nathan J. Fine. Rand McNally, Chi-
cago, 1965. 527 pp. Illus. $8.50.

Introduction to Physical Geography.
Arthur N. Strahler. Wiley, New York,
1965. 465 pp. Illus. Plates. $7.50.

Introduction to Probability and Statis-
tics: From a Bayesian Viewpoint. vols. 1
and 2. vol. 1, Probability (271 pp. $6);
vol. 2, Inference (306 pp. $6.50). D. V.
Lindley. Cambridge Univ. Press, New
York. 1965. Illus.

Introduction to the Theory of Relativity
and the Principles of Modern Physics.
Hiiseyin Yilmaz. Blaisdell (Ginn), New
York, 1965. 232 pp. 1llus. $8.50.

Introductory College Chemistry. Floyd
J. Quick. Macmillan, New York, 1965.
560 pp. Illus. $6.95.

Introductory Computer Methods and
Numerical Analysis. Ralph H. Penning-
ton. Macmillan, New York, 1965. 464
pp. lllus. $9.

Investigations in the Field of Organo-
germanium Chemistry. F. Rijkens and
G. J. M. Van der Kerk. Organisch
Chemisch Instituut, Utrecht, Netherlands,
1964. 172 pp. 1llus. Paper.

Ionized Gases. A. von Engel. Oxford
Univ. Press, New York, ed. 2, 1965. 337
pp. 1llus. $8.80.

Lectures on General Relativity. vol. 1.
1964 Brandeis Summer Institute in Theo-
retical Physics. A. Trautmann, F. A. E.
Pirani, and H. Bondi. Prentice-Hall, En-
glewood Cliffs, N.J., 1965. 467 pp. Illus.

@ At laboratory
supply houses

everywhere

plastic

TUBING |

D Flexible
P Glass-clear
D Chemically inert

P 73 Standard sizes

224-H

Plastics & Synthetics Division

U.S. ST

AKRON 9, OHIO
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When price is an object!
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Buy this versatile Vacuum Oven for $135

Perhaps the vacuum oven you've wanted costs too much. If so, the new
Thelco Model 10 will solve your “need versus budget”’ probiem. Or,
perhaps you could eliminate bottlenecks at your bigger, more expensive
equipment by switching routine jobs to a Model 10. It's ideal for general
drying, conditioning, desiccating, moisture testing....does all and more
than many bigger, higher priced vacuum ovens do. It heats to 150°C in 1
hour 40 minutes under full 30 inches of vacuum. Temperature uniformity
is precisely held from =0.5°C at 50°C to =*=2.0°C at 150°C. Vacuum loss
is less than /2"/hr. with source removed. Two handy shelves provide 108
8q. inches of work area. All this plus Thelco quality throughout. Maybe you
need more than one! Order now from your Precision Distributor—he has
them in stock.

Since 1920 e The finest in Quality Laboratory Apparatus

PRECISION
SCIENTIFIC CQ.

3737 W. Cortland St., Chicagao, lllinois 60647
Local Offices: New York » Chicago * Los Angeles
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Paper, $5. Three papers: “Foundations
and current problems of general relativi-
ty” by A. Trautmann (notes by Graham
Dixon, Petros Florides, and Gerald Lem-
mer); “Introduction to gravitational ra-
diation theory” by F. A. E. Pirani (notes
by J. J. J. Marek and the lecturer);
and “Some special solutions of the Ein-
stein equations” by H. Bondi (notes by
John Hyde). '

Lectures on the Many-Body Problem.
vol. 2. Lectures delivered at the Fifth
International School of Physics (Ravello,
Italy), April-May 1963. E. R. Caianiello,
Ed. Academic Press, New York, 1964.
306 pp. Illus. $10.50. Fourteen papers:
“Introductory remarks on solid-state phys-
ics” by R. E. Peierls; “Discontinuities in
the drift velocity of ions in liquid helium”
by G. Careri, S. Cunsolo, P. Mazzoldi,
and M. Vicentini-Missoni; “Density fluctu-
ation excitations in many-particle sys-
tems” by D. Pines; “The electron-phonon
interaction in normal and superconduct-
ing metals” by Leo P. Kadanoff; “Special
effects in superconductivity” by P. W.
Anderson; “Tunneling from a many-par-
ticle point of view” by R. E. Prange;
“Superconductivity with p- and d-wave
pairing” by R. Balian; “Electrons in dis-
ordered systems” by J. L. Beeby; “Oscilla-
tions of a quantum electron gas in a
uniform magnetic field” by Eric Canel and
N. David Mermin; “Temperature-depend-
ent random phase approximations for the
Heisenberg ferromagnet” by G. Horwitz;
“Renormalization in equilibrium statistical
mechanics” by Cyrano De Dominicis;
“Liouville representation of quantum me-
chanics with applications to relaxation
processes” by U. Fano; “The mathematics
of second quantization for systems of
Fermions” by E. R. Pike; and “Correla-
tion functions and macroscopic equations”
by Paul C. Martin.

Lower Tertiary Nannoplankton from
the California Coast Ranges. pt. 2,
Eocene. Frank R. Sullivan. Univ. of
California Press, Berkeley, 1965. 82 pp.
Illus. Plates. Paper, $3. Publications in
Geological Sciences, vol. 53.

Lunar and Planetary Laboratory Com-
munications. vol. 2, Nos. 36-39. Univ. of
Arizona Press, Tucson, 1964. 44 pp. Illus.
Plates. 8 Maps. Paper, $4.50. The papers
are “Radial structures surrounding lunar
basins, II: Orientale and other systems;
Conclusions” by William K. Hartmann;
“Comparison of the infrared spectrum of
Mars with the spectra of selected ter-
restrial rocks and minerals” by Alan B.
Binder and Dale P. Cruikshank; “On the
distribution of lunar crater diameters” by
William K. Hartmann; and “Analysis of
lunar lineaments, I: Tectonic maps of
the moon” by Robert G. Strom.

The Lunar Surface Layer: Materials
and Characteristics. Proceedings of a con-
ference. John W. Salisbury and Peter E.
Glaser, Eds. Academic Press, New York,
1964. 558 pp. Illus. $12. Twenty papers.

Magnetic Thin Films. Ronald F. Soo-
hoo. Harper and Row, New York, 1965.
328 pp. Illus. $11.75. Harper’s Physics
Series, edited by Frederick Seitz. '

Manual for the Operation of Research
Reactors. J. A. Cox, R. Skjoeldebrand,
and C. N. Welsh. International Atomic
Energy Agency, Vienna, 1965 (order from
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just what
the doctors
order

for ““do-it-yourself”
electron optics, that is

What do you need in electron op-
tical systems and components?
Guns, lenses, apertures, columns?
Focusing, magnification or beam
intensity controls? High voltage
supplies? Vacuum Systems? All or
any part of a complete electron
microscope? Mikros can and has
supplied all of these for “do-it-
yourself” research projects such as
pulsed laser systems, electron
microprobes, electron diffraction
systems, scanning electron micro-
scopes, electron physics research.
Spot sizes to 1 micron. Working
distances to 15”. High voltages to
50 KV. Beam currents from micro-
amperes to milliamperes. Price for
a complete typical double lens
system, approximately $7500. For
complete information, contact
your nearest Mikros/Varian sales
office or send for Catalog Sheet
C-50, “Electron Optical Systems
and Components.”

DIVISION e VARIAN ASSOCIATES
7634 S.W. CAPITOL HIGHWAY
PORTLAND, OREGON 97219
PHONE (AC 503) 246-5494

21 MAY 1965

National Agency for International Publi-
cations, New York). 208 pp. Illus. Paper,
$4.50. Technical Reports Series, No. 37.

Manual on Aircraft Loads. James Tay-
lor. Published for the Advisory Group
for Aeronautical Research and Develop-
ment, North Atlantic Treaty Organization
by Pergamon, London; Macmillan, New
York, 1965. 360 pp. Illus. $15.

Markov Processes. vols. 1 and 2. E. B.
Dynkin. Translated from the Russian edi-
tion by J. Fabius, V. Greenberg,
A. Maitra, and G. Majone. Academic
Press, New York; Springer, Berlin, 1965.
vol. 1, 377 pp.; vol. 2, 282 pp. Illus.
$12 each.

Math and Aftermath. Robert Hooke
and Douglas Shaffer. Walker, New York,
1965. 245 pp. Illus. $5.95.

Mathematical Methods in Physics.
J. S. R. Chisholm and Rosa M. Morris.
Saunders, Philadelphia, 1965. 737 pp. Illus.
$10.

The Mathematics of Matrices. A first
book of matrix theory and linear alge-
bra. Philip J. Davis. Blaisdell (Ginn),
New York, 1965. 366 pp. Illus. $7.50.

Measure and Integration. Sterling K.
Berberian. Macmillan, New York, 1965.
332 pp. Illus. $9.95. Allendoerfer Ad-
vanced Series in Mathematics.

Measurements for Stresses in Machine
Components. V. F. Yakovlev and I S.
Inyutin. Translated from the Russian edi-
tion (Moscow, 1961) by J. J. Cornish.
M. L. Meyer, Translation Ed. Pergamon,
London; Macmillan, New York, 1964. 151
pp. Illus. $7.50.

Mechanics of Incremental Deforma-
tions. Maurice A. Biot. Wiley, New
York, 1965. 522 pp. Illus. $17.50.

Mechanics of Plastic Deformation in
Metal Processing. Erich G. Thomsen,
Charles T. Yang, and Shiro Kobayashi.
Macmillan, New York, 1965. 506 pp.
Hlus. $16.50.

Metalorganic Polymers. K. A. Andria-
nov. Translated from the Russian by Scrip-
ta Technica. D. C. Bradley, Translation
Ed. Interscience (Wiley), New York, 1965.
381 pp. Illus. $12.75.

Methods of Applied Mathematics. Fran-
cis B. Hildebrand. Prentice-Hall, Engle-
wood Cliffs, N.J., ed. 2, 1965. 374 pp.
Ilus. $13.35.

Methods of Determining E, and ,H in
Sedimentary Rocks. Gennadii Anatol’evich
Solomin. Translated from the Russian edi-
tion (Moscow, 1964) by Paul Porter Sut-
ton. Consultants Bureau, New York, 1965.
56 pp. Illus. Paper, $10.

Methods of Silicate Analysis. H. Ben-
nett and W. G. Hawley. Published for the
British Ceramic Research Assoc. by Aca-
demic Press, London, ed. 2, 1965. 350
pp. Ilus. $10.

Modal Logics. Robert Feys. Joseph
Dopp, Ed. Nauwelaerts, Louvain, Belgium;
Gauthier-Villars, Paris, 1965. 235 pp.
Ilus. F. 350.

Moderne Probleme der Metallphysik.
vol. 1, Fehlstellen, Plastizitiit, Strahlen-
schiidigung und Elektronentheorie. Alfred
Seeger, Ed. Springer, Berlin, 1965. 459
pp. Illus. D.M. 59. The contributors are
Rolf Berner, Helmut Bross, Jorg Diehl,
Ekkehart Kréner, Helmut Kronmiiller,
and Siegfried Mader.

Molecular Orbital Theory. An intro-

Glassware Washing
Made Easy With

Jouma

ROTA-JET SR.

Exclusive Features

® Floor Model

* Completely Automatic
* Stainless Steel Interiors

* Distilled Water Storage

~ ® Automatic Steam Elimination

® Holds 4, 13" x 13" Baskets
* Equals 3 to 4 People Handwashing
¢ Only 35" Wide

e Steam or Electrically Heated

-

FORMA SCIENTIFIC, INC.

Box 643 e Marietta, Ohio
Specialists in Equipment for Research,

: : Development and Production
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ANOTHER NEW PRODUCT
OF NALGE RESEARCH

| W
E
W
-

gz

the
Nalgene:
Filter
Pump

Engineered by Nalge and
proven by actual tests,
the unique design makes
this the most efficient as-
pirator pump available
anywhere ...of any material...at
any price. No other pump achieves
so high a vacuum so quickly. No
other pump delivers full vacuum
with such minimal water consump-
tion. No other pump can operate
so efficiently at water pressure as
low as 7.5psi.

Molded of polypropylene, it's
tough and rugged. With remark-
able strength and chemical resis-
tance, it is unaffected by highly
corrosive materials. An integral
check valve prevents feedback.

The Nalgene Filter Pump is
priced very low, only $1.50 each.
Assortable with other Nalgene lab-
ware for maximum discount. Get
all the facts on this masterpiece.
Ask your lab supply dealer for sub-
stantiating proof of its outstanding
performance, or write Dept. 21171,
The Nalge Co., Inc., Rochester,
New York 14602.

éNALGENE

LABWARE

Leader in quality plastic labware since 1949
1158

ductory lecture note and reprint volume.
C. J. Ballhausen and Harry B. Gray. Ben-
jamin, New York, 1964. 285 pp. Illus.
Paper, $4.95; cloth, $9. Reprints; papers
by C. A. Coulson and I. Fischer; G. E.
Kimball; R. S. Mulliken, C. A. Rieke, D.
Orloff, and H. Orloff; J. A. Pople; A. D.
Walsh; C. J. Ballhausen and H. B. Gray;
H. B. Gray and N. A. Beach; W. Moffitt;
J. H. Van Vleck; and M. Wolfsberg and
L. Helmholz. Frontiers in Chemistry
Series.

A New Look at Elementary Mathe-
matics. Benjamin E. Mitchell and Haskell
Cohen. Prentice-Hall, Englewood Cliffs,
N.J., 1965. 366 pp. Illus. $7.95.

Nitro Compounds. Proceedings of the
international symposium (Warsaw, Po-
land), September 1963. Tadeusz Urbanski,
Ed. Pergamon, London; Macmillan. New
York, 1964. 558 pp. Illus. $15. Seven
plenary lectures and 43 communications
(in English, German, French, or Russian)
presented at the symposium. The section
titles are Nitration (14 papers); Non-
Aromatic Nitro Compounds (20 papers);
Aromatic Nitro Compounds (9 papers);
and Biological Activity of Nitro Com-
pounds (7 papers).

Nouveau Traité de Chimie Minérale.
vol. 20, pt. 3, Alliages métalliques. Paul
Pascal, Ed. Masson, Paris, 1964. 1260
pp. Illus. Paper. F. 205; cloth, F. 217.
The contributors are P. Blum. G. Cabane,
P. Chevenard, J. Dubuisson, C. Henry
la Blanchetais, E. Josso, R. Lucas, M.
Oswald, P. Pascal, A. Robillard, and J.
Talbot.

Optical Properties of Minerals: A De-
terminative Table. Horace Winchell. Aca-
demic Press, New York, 1965. 101 pp.
Ilus. $5.

Optical Rotatory Dispersion and Cir-
cular Dichroism in Organic Chemistry.
Pierre Crabbé. Holden-Day, San Fran-
cisco, Calif.. 1965. 394 pp. Illus. $11.75.
Holden-Day Series in Physical Techniques
in Chemistry.

Optics, Waves, Atoms, and Nuclei: An
Introduction. Edwin L. Goldwasser. Ben-
jamin, New York, 1965. 283 pp. Illus.
Paper, $3.95; cloth, $6.

Physical Acoustics: Principles and
Methods. vol. 2, pt. A, Properties of
Gases, Liquids, and Solutions. Warren
P. Mason, Ed. Academic Press, New York,
1965. 494 pp. Tlus. $17. Six papers:
“Transmission of sound waves in gases
at very low pressures” by Martin Green-
span; “Phenomenological theory of the
relaxation phenomena in gases” by H.-J.
Bauer; “Relaxation processes in gases” by
H. O. Kneser; “Thermal relaxation in
liquids” by John Lamb; “Structural and
shear relaxation in liquids” by T. A.
Litovitz and C. M. Davis; and “The prop-
agation of ultrasonic waves in electrolytic
solutions” by John Stuehr and Ernest
Yeager.

Physical Methods in Organic Chemistry.
J. C. P. Schwarz, Ed. Holden-Day, San
Francisco; Oliver and Boyd, Edinburgh,
Scotland, 1964. 362 pp. Illus. $9.75. Con-
tributors are P. Bladon, G. Eglinton, L. M.
Jackman, C. T. Greenwood, R. I. Reed, J.
C. P. Schwarz, B. L. Shaw, and G. A.
Sim. _

Physical Properties of Magnetically
Ordered Crystals. E. A. Turov. Translated

DURRUM

EACH CHANNEL A
SEPARATE PUMP

12 INDIVIDUAL CHANNELS . .. 12
INDEPENDENT ADJUSTMENTS. Like
getting 12 pumps for the price of
one. New Durrum 12 AP liquid pump
lets you change flow rates of 12
individual channels, even during op-
eration, without disturbing other
channels. Rugged, yet precisely
built to provide any flow rate from
less than 1 ml to more than 1200 ml

per hour per channel.

Typical of the Durrum
pump’s many uses:

e for continuous fermentation or
bioassay studies . . . meters up
to 12 variables into one or more
microbiological systems

o for gradient chromatography or
feeding multiple chromotography
columns

e a proportioning pump for auto-
mated wet chemistry analysis or
reagent mixing and blending

* a perfusion pump for physiology
and pharmacology studies

For further information, write to:
Durrum Instrument Corporation,
925 East Meadow Drive, Palo Alto,
California 94303.
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DURRUM
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