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AWAY
THE FRACTION COLLECTOR!

You’re looking at the new shape in Fraction Collectors—a compact,
practical rectangle that takes up only 26 inches of lab bench, yet
provides a full 250 tubes. The controls have been designed into a separate
transistorized unit which fits unobtrusively on the bench beside the
collector, or on a shelf above.

The space problem isn’t the only thing our Model 132 squares away.
For example, identification of tubes is easier since the moving delivery
head fills one row at a time in a logical front-to-back order. Cleaning is
easier since each rack of 50 tubes can be washed without removing the
tubes. Timed-flow and drop-counting delivery are available at the

flick of a switch, and a simple accessory provides volumetric delivery.

If you’re at all involved with column chromatography, send for
a copy of our compact, rectangular Fraction Collector brochure.

Write Spinco Division, Beckman Instruments, Inc.,
Palo Alto, California for File 132-5.

Beckman RGN
SPINCO DIVISION
PALO ALTO, CALIFORNIA

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa



A manual to ease learning in
a difficult area of biochemistry

New! Christensen-
pH and Dissociation

‘This unique programed text is designed to help students of
the biological sciences acquire a firm understanding of the
association and dissociation of the hydrogen ion in aqucous
solutions.

The wertical linear format is comprised of small sequential
steps, followed by a question based on each new fact. The
student is required to write the correct answer to each ques-
tion before he is permitted to proceed to the next [rame.
This insures adequate [fcedback and reinforcement. After
about 7 hours of study the reader can expect to rcach a level
where he can calculate the pH of buffer systems, select indi-
cators and buffers for various applications, interpret the titira-
tion curves of multifunctional compounds, predict the elec-
trophoretic behavior and interractions of protein molecules
and understand the buffering by biological systems and the
sensitivity of biological events to pH.

The author presumes only a minimal acquaintance with pH,
logarithms, indicators, titirations, stoichiometry and structural
chemistry.

By HALVOR N. CHRISTENSEN, Ph.D., Professor of Biological Chemistry

and Chairman of the Department, the University of Michigan. 60 pages,
Tv” x 10%”, illustrated. $1.75. New—Published July, 1963!

Iimportant supplementary reading
for the standard ecology course

New! Hazen-
Readings in Population
and Community Ecology

Here are 25 classic articles on varied aspects of Ecology, care-
fully chosen from the literature (1935 to 1963) . These articles
will beautifully supplement the standard course in Ecology.
They are divided among these four general classifications:
Single Species Population; Relationships belween Species;
Community Metabolism and Communiity Structure.
Coverage ranges from broad subjects such as Life Tables for
National Populations of Animals to those on specific species
and areas such as 4 Study of Plankton Copepod in the Colum-
bia Basin.

Titles include: The Concept of Patterns in Ecology—A Study
of the Cryptozoa of an Illinois Woodland—Distance to Near-
est Neighbor as a Measure of Spatial Relationships in Pop-
ulations—The Trophic-Dynamic Aspects of Ecology—The In-
trinsic Rate of Natural Increase ol an Insect Population—
Studies of the Population Dynamics of the Salamander
Genus Desmognathus in Virginia—Experimental Methods
in Population Dynamics: A Critique—~Behavior of Mixed
-Populations and the Problem of Natural Selection—Coactions
in Laboratory Populations of Two Species of Daphnia—Me-
tabolism and Bioenergetics—Potential Productivity of the
Sea—Ltc.

Collected by WILLIAM E. HAZEN, Ph.D., Assistant Professor of Zoology,

San Diego_ State College, San Diego, California. 388 pages, 7%4” x 10%”,
paperbound. About $4.50. New—Ready January!
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A concise biochemical study of
the life processes of insecis

New! Patton-
Introductory Insect Physiology

Here is an effective new textbook geared to the needs of the
modern course in insect physiology. It is designed to meet the
needs of the student who is well-grounded in the various dis-
ciplines of biology. ,

Dr. Patton’s book is concise yet thorough . . . covering all
generally accepted ideas on life mechanisms of insects, while
holding dissenting opinions to a minimum. Physiologic phe-
nomena common to most insects are stressed, and extraneous
material and exotic mechanisms that might tend to sidetrack
the student are avoided. Discussions range from IFFunctions of
the Parts of the Digestive System to Struciure and Micro-
structure of Insect Nervous Systems.

The chapter headings and paragraph titles can readily form
the basis for a lecture outline. This organization gives the
instructor the opportunity to fill in new details of knowledge
as they appear, and furnishes the student with a prepared
outline for review study.

The approach is biochemical. Energy production and its re-
lated intracacies are correlated to show the complex interrela-
tionships of the vital systems. New information is included on
such topics as: Nutrition—Transport—Neuromuscular phe-
nomena—Sensory response—Pheromones—Circadian rhythms.
By ROBERT L. PATTON, Ph.D., Professor of Insect Physiology, Cornell

University 245 pages, 6¥” x 914”7, illustrated. $5.50. New—Published
September, 1963!

Fascinating articles, definitions,
photographs of atomic age science

Atomic Energy Encyclopedia

in the Life Sciences
Edited by Charles Wesley Shilling, M.D., D.Sc.

Written and published under the auspices of the AEC, this
new combined encyclopedia and dictionary is filled with fasci-
nating articles and definitions of biological science in the
atomic age. This is an exciting book crammed with informa-
tion on the dangers to and effects on living material from
atomic radiation; on uses of radiation and radioisotopes in
medicine, agriculture and biology; on scores of other peaceful
uses of atomic energy. It contains over 1,200 alphabetically-
arranged entries including 198 on Radiation—139 on Elements
and Isotopes—87 on Somatic Effects.

Within this timely book youll find a wealth of factual and
technical material on: Effects of irradiation on the endocrine
glands—Use of sullur-35 in treatment of chondrosarcoma—
Studies of radiation effects on plants—Food preservation by
radiation—Radiocarbon dating—Use of estrogens to reduce
radiation injury.

Editor and Major Comtributor, CHARLES WESLEY SHILLING, M.D.,
D. Sc., Consultant to the United States Atomic Energy Commission, Deputy
Director, Division of Biology and Medicine, USEAC, 1955-1960. Prepared

under the auspices of the Division of Technical Information. USAEC.
474 pages, 7¥4” x 10%4”, 268 illustrations, 98 tables. About $10.50.

New—Ready January!

Gladly Sent to Teachers on Approval

W. B. SAUNDERS
COMPANY

West Washington Square Philadelphia 5
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A sensory ganglion explanted from a
7-day chick embryo and cultured in
vitro for 18 hours in a medium sup-
plemented with the salivary nerve
growth factor. This factor calls forth
the production of nerve fibers which
form a dense fibrillar halo around the
ganglion. The same results obtain
\l)v(i)th sympathetic ganglia. See page
5
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digital-type
reading

Another first from Sartorius.

Sartorius pioneered in the introduction
of analytical balances with a 1000 mg
optical range reading direct to 0.1 mg
(without interpolation). Now, while most
competitive instruments still offer
shorter, less practical, optical ranges,
Sartorius is first to introduce a new pro-
jection scale on which each division is
individually numbered. And, this scale
is available on models with various sen-
sitivities including a semi-micro version
(reading direct to 0.01 mg).

The Digital Read-Out was achieved
through an increase in magnification
made possible by Sartorius’ longer light
path—because the scale is located in the
base of the housing.

The new image is physically much larger
and brighter than scales on other bal-
ances, and the higher magnification has
also improved reproducibility.

In every respect, weighings are simpler
and faster. Reading errors are virtually
impossible. Before you buy, compare the
Sartorius Projection Scale and the
Sartorius Balance to any other model
available. You cannot appreciate the dif-
ference until you see it. Prices begin at
just $725.

Today, Sartorius is first in balance
design.

BRINKMANN INSTRUMENTS INC.,
CANTIAGUE ROAD, WESTBURY, L. I, NEW YORK

ST. LOUIS » CHICAGO » HOUSTON ¢ CLEVELAND
PHILADELPHIA » SAN FRANCISCO
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new PICKER in

SPECTRO DIFFRACTOMETER

x-ray emassion [x-ray diffraction

always ready for either technique
two permaﬂently mounted x-ray tubes preclude changeover downtime

use this --‘  or fluorescence analysis

it offers these advantages

end window type with W, Mo, Cr, or Pt target
60 KV CP high intensity radiation
water-cooled specimen chamber

rapid, easy crystal changing

remote crystal tuning
(with Omega motor)

integrating specimen spinner
air/ helium operation (10 second flush)

this for x-ray

it offers these adva 1€

constant potential operation i L e
variety of focal spots (.4, .75 and 1.5 mm available)
both Omega and 2-Theta scanning
electrically operated shutters

take-off angle easily adjustable
(without disturbing beam alignment)

encoder for
single-angle

track-mounted specimen and ¢ i
detector supports
complete set of slits or pinhole collimators
slew motor for
single-angle
programmer
The Picker Two-in-One SPECTRODIFFRACTOMETER another advance...
provides uniquely versatile technical resources automatic single-angle programming

The attachments seen jutting from the diffractometer base
in the picture above are the slew motor and encoder for
welcome in the laboratory where both diffraction the Picker Single-Angle Programmer.
The programmer will automatically analyze
up to 10 elements by x-ray emission techniques

same specimen: one can follow the other by or up to 5 pairs of Bragg angles by diffraction
simple switchover (no need to interchange and/or Operating unattended, it can save countless manhours in

. - . situations where much sequential work is to be done.
align components). The instrument’s instant
readiness to tackle either job commends it to the

small laboratory where scant space or stringent look to

for a minimal outlay. It will find particular

and emission analyses may be required on the

budget permits investment in only one goniometer.

To get the detailed story of these remarkable instrumental
advances, call any local Picker representative or write
PICKER X-RAY CORPORATION, WHITE PLAINS, N.Y.

10 JANUARY 1964 75



TWO EXCELLENT REASONS WHY YOU..

For paraffin sections

&

MINOT CUSTOM MICROTOME

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

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

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

You can clean this microtome with a faucet spray if you
like. It is made of 1009% rustproof materials in a natural
metal finish that can't chip or stain. It has few moving
parts and is so rugged it holds its original precision for
a lifetime in the busiest laboratories.

DEMAND A DEMONSTRATION — If you do paraffin sec-

tioning, you owe it to yourself to try this instrument — in
your laboratory — before you buy any microtome,
Write to:

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE - NEEDHAM HEIGHTS 94, MASS.
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_SHOULD HAVE TWO (€ MICROTOMES

-

For frozen sections

€

NEW CTD MICROTOME CRYOSTAT

Now frozen sectioning becomes even more refined with
IEC's new CTD. This instrument is an improved model of
the famous International-Harris CT that revolutionized
frozen sectioning. The CTD features a new polar zone
cold control that maintains precise temperatures . . .
+1° C . .. right at knife level where temperature is most
critical. Just set the selector knob at any temperature
between —10° C and —30° C. The CTD will hold this
temperature and prove it with a readout device which indi-
cates the actual temperature at knife level. A new thermal
insulated clear plastic cover and special anti-fog control
eliminates condensation problems regardless of ambient
humidity. A drain is provided for ease in cleaning, defrost-
ing, and decontamination when necessary. Everything
necessary for precise frozen sectioning has been perfected
in this compact, efficient instrument including the 100%
rustproof Minot Custom Microtome. Fresh tissue to fin-
ished slide takes only minutes with the CTD. It will give
you large or small thin, undistorted sections having ex-
ceptional cytologic detail for definitive pathologic diag-
nosis, and histochemistry.

DEMAND A DEMONSTRATION . . . it will show you better
than any other evaluation just how the new CTD enables
you to apply frozen sectioning to your laboratory needs —
how you can perform your work faster and more positively
even under pressures of time and heavy workloads. Write
for a descriptive brochure.

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE « NEEDHAM HEIGHTS 94, MASS.




RECOVER SIGNALS FROM NOISE

The model JB-5 Lock-In Amplifier system provides the
theoretical optimum technique for measuring extremely
weak signal intensities in the presence of noise. It is a
universal narrow band coherent detection system and
includes: high Q continuously tunable selective ampli-
fiers, phase sensitive detector, d.c. amplifier, selective
d.c. filtering, continuous phase control, signal modulat-
ing oscillator, meter monitor and recorder drive circuits.

The system is essentially an extremely narrow band
PHASE-SE"SITIVE detector, the center frequency of which is locked to a
particular frequency at which the signal information
I.ucK_IN has been made to appear. As a result,complete freedom
from drift between the detector center frequency and

the characteristic frequency is obtained regardless of

DETEBTIUN SYSTEM; how narrow the bandwidth is made.

Experimentalists involved with the measurement of
BBNTINUOUSLY small-effect physical phenomena will find the Lock-In
Amplifier a most powerful tool for the recovery of

signals buried in noise.
TUNABLE

TECHNICAL FEATURES: -

Transistorized Lock-In Amplifier — Model JB-5

Frequency Range: 1.5 cps to 150 kc continuously tun-
able in five ranges.

Time Constants: 0, 0.001, 0.01, 0.1, 1, 3, 10 seconds,
and EXT. Single and double section RC filtering.

Gain: (rms AC in to push-pull DC out) — Greater
than 9,000.

Linearity: Better than =1% of full scale.

Zero Drift: +=1%%% of full scale per hour, maximum.

Outputs: (a) =5 volts DC maximum, balanced to
ground into high impedance load. (b) =1 ma or
*+1% ma switch selectable into pen recorder of
less than 2K internal resistance.

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

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

Price: $1350.00 Write for Bulletin 108 to:

PRINCETON APPLIED RESEARCH CORP.
Box 565 / Princeton, N. J. / Tel. 799-1222, Code 609

78 SCIENCE, VOL. 143



MAKE DRAMATIC DEMONSTRATIONS OF RADIOACTIVITY WITH THE
®
"Ew cI-ASSMASTER “ If you do cover radioactivity in laboratory work as well as in lecture

and text, we salute you, for you are one of a small minority. Most educators have not had the time to
teach all the things they’'d like to teach or the money to buy the necessary equipment. But schools
and colleges all over the country are now putting increased emphasis on the study of radioactivity.
ﬂ(Our new Classmaster Il nuclear demonstration and experiment system will help solve the problems
of time and funds. It can throw quick and exciting light on the principles and characteristics of radio-
activity and on what you can do with it. It is priced at $194.50. (( Classmaster Il consists of a count
rate meter, Geiger detector, radioactive sources, calibrated experiment board, manual, and acces-
sories. The top-mounted experiment board and oversize display meter afford excellent visibility. Even
the back-row gang can read the meter and hear individual disintegrations through the instrument’s
speaker. ([ Classmaster Il is completely transistorized; it is Nuc:c-a-2e4
ruggedly built and reliable. The detailed experiment manual

contains lecture material, laboratory experiments with ques- NUCLEAR—BH“:AGO
tions and answers, and suggestions for further investigations. m A DIVISION OF

No AEC license is required for any of the experiments provi- NUCLEAR-CHICAGO CORPORATION
ded. Please write for complete Classmaster information today. 349 Howard Avenue, Des Plaines, Ill. 60018

10 JANUARY 1964 7



Model FS-614
Six-unit Fermentor
Drive Assembly
Equipped with
Automatic Antifoam
Addition.

Model F-05
Stainless Steel Fermentor

Model FS-314 «
Three-unit Fermentor Drive Assembly

Model FS-1114
Single-unit Fermentor Drive Assembly

NBS FERMENTATION APPARATUS for the growth of Bacteria,
Fungi, Yeasts, Tissue Cultures and Viruses

The NBs Fermentor Drive Assemblies
offer a convenient and efficient means
for culturing microorganisms under
well-defined conditions. Temperature,
agitation, pH!, air volume and pressure
can be selected and rigidly controlled
while sterility is maintained.

Stainless steel fermentors with Pyrex
glass jars are available in 5, 72 and
14 liter sizes. Impellers are driven
through a non-freezing, stainless steel
agitator housing which incorporates
stainless steel ball bearings and leak-

proof Teflon seals. The fermentors
are easily and quickly disconnected
from the drive and will sustain repeated
autoclaving.

Water bath temperature is adjustable
up to 60°C = 0.5°C. A continuous-
duty, variable speed motor enables im-
peller speed to be regulated between
150 and 750 rpm. Performance is
quiet and dependable under continu-
ous operation. All NBS apparatus is
unconditionally warranted for one
full year,

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

Manufacturers and Distributors of Precision Laboratory Apparatus

80
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THC. H) T m/e 28.0403
lsb

(C0)* m/e 28.0038

High Resolution separation of N2, CO and CoH4 peoks near Moss 28. Resolving power for N3:CoHy is 1/1120
and N,:CO is 1/2540. Detector: Faroday Cup lon Collector. The Ny peak height is 350 chort divisions.

NEW...A MASS SPECTROMETER SYSTEM DESIGNED FOR THE ORGANIC CHEMIST

Many advanced organic chemistry research
laboratories have recognized the funda-
mental and specific information contained
in the mass spectro of chemical compounds.
As a result, mass spectrometry is taking its

proper place with IR and NMR as an indis-
pensable research tool for structural analysis.
Indeed, the Mass Spectrometer produces more
specific information per microgram of sample
than any other method available to the re-
search chemist. The Hitachi Perkin-Elmer
RMU-6A High Resolution Mass Spectrometer
has been designed for the organic chemist. A
work-horse spectrometer, it offers extraordi-
nary facility, ease of operation and reliability.
Wide Mass Range Magnetic Scanning
allows high molecular weight samples to be
analyzed. (m/e 1-1500)

High Resolution and Accuracy allows de-
tailed spectral interpretation of individual
molecular fragments. (Unit mass number sep-
aration beyond m/e 650)

High Sensitivity Electron Multiplier
Accessory provides the ability to measure
extremely low concentrations. (Gain factor up

Magnetic Scan with 1.5 KV constont acceleration voltage shows unil moss number separation of frag-
ments above m/e 650. Sample: Perfluorokerosene. Detector: Electron Multiplier.

to ten thousand times normal ion collector)
Used in conjunction with the Vacuum Lock
Direct Sample Inlet to the ion source, excel-
lent spectra are obtained from heated solid
samples with very low vapor pressures.

All Glass Heated Inlet System prevents
sample decomposition while allowing gases,
liquids and solids to be analyzed. (Thermo-
statted to 350°C.)

The compact, rugged RMU-6A is the only
Mass Spectrometer which combines all these
essential features. It is priced at about
$40,000 installed, depending upon acces-
sories. You are invited to visit our Application
Laboratory in Norwalk to see a demonstra-
tion of the RMU-6A. For detailed information,
write to: Perkin-Elmer Corporation, Distrib-
vtor Products Dept,, 910 Main Avenue,
Norwalk, Conn,

PERKIN-ELLMER
ERB & GRAY DIVISION

(N
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For Quality-Economy-Selectivity-Greater Abrasion Resistance

ACE FRITTED WARE

Quality and Greater Abrasion Resistance. Ace filters, the first Ameri-
can made sintered glass filters, feature a glass fiber structure, more

abrasion resistant because it is fused together on a larger area. Particles
do not detach from the filter body as easily as spherical granules. The
shock and chemical attack resistance of glass is unimpaired as the Ace
fiber glass sintered filter is made entirely of glass. You are assured of
Ace Glass quality: each filter plate is individually tested for porosity
and hardness.

Selection and Economy. Ace fiber glass sintered filters have been in-

corporated into a wide variety of Ace glassware, with new items being
made available. The Dannley Pressure Filter Funnel shown at right is
a good example. Ace fiber glass sintered filters are economically priced.
For instance, the filter funnel (Cat. No. 7186 in the 20 ml. cap. with
20 mm. disc) shown in photograph above, is listed at $3.95. The wide
selection of Ace fritted ware is incorporated in the Ace Catalog 64. See
your copy or send for new Ace Fritted Ware Brochure.

ACE GLASS ncorroratED
Vineland ,New Jersey

LOUISVILLE, Ky. 80X 996 SPRINGFIELD, MASS, BOX 1688

82

Dannley Pressure
.Filler Funnel

makes pressure filtration
practical for the first time
for small scale use.

For details, send for NEW
Ace Fritted Ware Brochure!

SCIENCE, VOL. 143



Honeywell Presents
“Science All Stars”
Sundays 4:30 E.S.T.

QbcC
TV

Nationwide TV Program to Discuss the Sciences
in an Engaging and Rewarding Fashion

“Science All Stars” presents brilliant achievements by
gifted teenagers in every field from biology to electronics—with
on-the-spot participation by the nation’s leading scientists

A different approach to the discussion of
science forms the basis for an entirely new
kind of network television show being pre-
sented by Honeywell. First, there is the en-
thusiastic, adventuresome spirit and actual
scientific contributions typified by winners
in Science Fairs who will show and explain
their ingenious experiments. Second is the
mature evaluation and valuable insights
offered by world-famous leaders in science,
education and government.

Using this combination of viewpoints,
science comes alive in an exciting and
meaningful adult program rich in value for
the inquiring mind. Among the fields to be
explored on “Science All Stars™ are:

® Radio Astronomy

® Generation of electricity from biological
systems

® Theory of numbers including logic
systems

® Gyroscopic stabilization

® Microwave sensing and signal
transmission

® Crystalline materials — lasers and
control of light

e Hydroponics

® Cardiology

® Rocket propulsion dynamics

ONE OF THE YOUNGEST licensed ham radio operators in the country, 13-year-old Michael Schatz-

All the exhibits slated for use on the pro-
gram are technically excellent, and some
have an engagingly lighthearted quality.
A young scientist offers the services of his
live fish in generating power (choose from
one-fish, two-fish, or three-fish batteries!)
...two boys pit their computers against
each other in a game of ticktacktoe...
you’ll watch an oscilloscope pattern of the
heartbeat of a flea as a 12-year-old-boy
records the flea’s electrocardiogram.

Appearing in the premiere show in mid-
January are Dr. Glenn T. Seaborg, Nobel
Prize winner and chairman of the Atomic
Energy Commission, along with Colonel
Charles Yeager, commandant of the Aero-
space Research Pilot School and first man
to fly a plane through the sound barrier.
Subsequent programs will feature Dr.
Jerome Wiesner, advisor on science and
technology to the U. S. Government and
soon to be Dean of Science at M.I.T.; Col.
John Paul Stapp, Assistant for Aerospace
Medicine; Dr. Nan Deiter, Research
Astronomer at Cambridge Research Lab-
oratory, and others who will participate
in the exhibits of nearly 65 different young
scientists from all over the country.

- i

lein of Knightstown, Ind., discusses the theory of sound, carrier waves and the speed of light with
Col. Charles Yeager. Michael will also *‘talk’ the pilot of a supersonic jet through the sound barrier
on “Science All Stars" using his home-made ham radio,

10 JANUARY 1964

DR. GLENN T. SEABORG, AEC Chairman and
winner of the 1951 Nobel prize in chemistry,
will appear on the first program in the “Science
All Stars" series. A television camera built by
a 16-year-old boy for $40 will be used to tele-
vise Dr. Seaborg’s part in the program.

By emphasizing the inherent excitement
of scientific exploration, “Science All Stars”
creates an aura of drama and fascination
that not only makes science more under-
standable to the average person but is
bound to intrigue young viewers every-
where. In sponsoring the program, Honey-
well hopes to stimulate more of our youth
to, consider careers in science.

You are invited to watch “Science All
Stars” Sundays at 4:30 EST on the ABC
TV Network starting January 12. (Check
your local TV listings.) Your comments
will be appreciated. Address Dr.

John Dempsey, Honeywell Re- @
search Center, Hopkins, Minnesota.

Honeywell



You don’t have to learn involved
procedures to run this calculator.

The most automatic calculator ever produced—the Monro-Matic® [Q-213—reduces
computational activity to mere push-button procedures. Touch the memory recall
button, for instance, and a ten digit constant sets itself on the keyboard automati-
cally. And don't worry about clearing the keyboard—that's all done automatically,
too. As is positioning of the carriage, setting zeros, as well as other tasks normally
associated with changing from one arithmetic sequence to another. The 1Q-213
features a single keyboard, too, for both regular and three-factor multiplication—
and all answers are displayed. What's more, it has the largest display capacity of
any calculator on the market. In short, it will do your figurework faster, simpler,
and more accurately than any calculator ever devised. And it's easier to operate.
For details, call your local Monroe representative. Or write us. Monroe Calculating

Machine Company, Inc., Orange, N.J. MONROE m

A DIVISION OF THE BUSINESS MACHINES GROUP OF LITTON INDUSTRIES
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In a PHASE-CAMERA-MICROSCOPE
Only UNITRON offers all three:

v/ CONVENIENCE
v/ VERSATILITY
v/ ECONOMY

UNITRON'S unique Phase-Camera-Microscope will assure
you a CONVENIENCE of operation impossible to duplicate
Graduated with a conventional microscope stand. For example, a

Mechanical Stage . s : 7
specimen consisting of a tissue culture or aqueous solution
may be examined in the very petri dish in which it has been
prepared. Merely place the dish on the microscope stage;
examine the contents visually, project the image on the
viewing screen, or photograph—all in rapid sequence
and at magnifications up to 2000X. With the inverted
design, there is no need to contend with slipping cover
glasses or evaporating fluids. Using the phase optics,
you dispense with messy chemical staining. Aided by the
self-contained illumination system and built-in cameras, you

Focusable o 5 - o
Turret Condenser eliminate troublesome problems of alignment and vibration.

UNITRON'S Phase-Camera-Microscope, optically equipped
for Bright and Dark Phase Contrast, bright and dark field,
and polarized light, offers the microscopist a working tool
of unmatched VERSATILITY. The overhead turret phase
condenser is centerable, divisible, and provides long
working distances sufficient even for micro-manipulation.
Provision is included for four different cameras —3 %"
x 4%", 35mm., Polaroid, and motion picture. Available at
extra cost are macro accessories for magnifications as
E';::::?;“{:’:;‘H low as 5X and accessories for opaque specimens. This

UNITRON model meets not only your urgent needs of
today —its versatility is your assurance of continved
usefulness in the future.

UNITRON'S Phase-Camera-Microscope is the ideal all-
purpose instrument for visual examination, viewing, and
photo-recording. Completely equipped with an impressive
array of optics, its cost is actually lower than that of a
conventional phase stand, camera and illuminator — true
ECONOMY for any laboratory.

Accessory

o h . Accessory
W I.:n?;/::u::::w'd Motion Picture Camera

4 Photographic Standard 314" x Accessory

Visual Eyepieces Eyepieces, Filters. 44" Camera 35mm. Camera

UNITRON’S Phase-Camera-Microscope Model BU-13

as described including binocular body; 8 phase ob- - e S G S S _
jectives 10X, 20X, 40X, 100X oil, in both bright and

dark contrast; paired visual eyepieces R5X, P10X,
Kel5X; focusing telescope; four photographic eye- s I I
pieces 10X, 15X, 20X, Micrometer; phase condenser;

filters; polarizing accessories; special glassware, etc.

FOB Boston INSTRUMENT COMPANY * MICROSCOPE SALES DIV,
slsqo 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS.
bl o i ' Please rush UNITRON's Microscope Catalog 4T

FREE 10-DAY TRIAL . | Name. i
e !
| Address - : I

City. State.

THE TREND IS TO UNITRON A S — |
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MATERIALS RESEARCH - fechnology’s new horizon

MATERIALS

m

=ViGroc O [1-0.llog £]+V. G
J=K5”

S=; *‘Se

F

Here are equations representing three newer approaches to evaluating
the characteristics of a variety of materials.

The first formula was developed as an approach toward predicting
composite strengths of certain alloys reinforced with ‘whiskers’ — single
crystal filaments capable of greatly enhancing the strength of alloys . . .
even at very high temperatures. The second provides a means of describ-
ing in the simple language of mathematics, the stress-strain behavior of

many materials subjected to plastic deforma-

THREE FORMULAS tion. The third offers a design criterion for
FOR PROGRE SS IIN  using materials at stress levels above their

PHSTING 2

We take no credit whatever for these equa-
tions — they represent the discerning work of outstanding researchers.
But we can point with understandable pride to this fact: in each of the

widely varying studies above, it was the Instron Universal Test Instru-
ment which contributed essential test data.

If your program involves the precise evaluation of stress-strain char-
acteristics of any material, you will want to investigate the accuracy and
flexibility offered by Instron’s line of universal testing instruments.

Full reports on the studies cited above — as well as
other technical articles covering many areas of ma-
terials testing — are available on request. Tell us your
area of interest and we will send you appropriate
literature without charge. Write: Dept. 20-C
INSTRON® ENGINEERING CORPORATION,

2500 Washington Street, Canton, Massachusetts.

Instron Universal Test Instruments come in a
choice of models to suit the widest applica-
tions and test conditions. Shown: Floor Model
— load ranges from 2 grams to 10,000 Ibs. Ac-
curacy: % % %, all load ranges.

{NSTRON SALES OFFICES AND DEMONSTRATION CENTERS

Cities Telephone
Canton, Massachusetts 617-828-2500
Wilmington 3, Delaware 302-478-2800
Cleveland, Ohio 216-TU 6-4200
Park Ridge, lllinois 312-825-6611
Houston, Texas T13-JA 2-1621
Atlanta, Georgia 404-231-2240
Long Beach, California 213-GA 6-3373

Instron, Limited — High Wycombe, Bucks, England
Instron A. G. — Zurich 6, Switzerland

ENGINEERING CORPORATION, 2500 Washington Street, Canton, Massachusetts
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RefraCtOm ete rS by Carl Zeiss west GerMANY,

represent the ultimate
in modern design
Abbe Refractometers, Models A and B

Measuring range:

np,=1.30-1.71 and 0-95% sugar content
np=117-1.56 n,=1.45-1.85
Determination of mean dispersion
Temperature-controlled prisms

Prism with flow-through cell
Immersion Refractometer

Measuring range: np,=1.3254 to 1.6470
Accuracy: = 1 unit of the fifth decimal place
Temperature-controlled prisms

Flow-through cells—Sodium spectral lamp.

Write Dept. SC for catalog, or visit our
showrooms in New York, San Francisco,
or Los Angeles for a demonstration.

Branch offices in Atlanta, Chicago, Los Angeles,
San Francisco, Seattle
In Canada: Toronto, Montreal, Winnipeg, Vancouver

CARL ZEISS,INc. 444 Fifth Avenue, New York, N.Y. 10018
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Diversity
in Achievement:

COMMUNICATIONS

The comprehensive experience of Booz+ Allen Applied Research has included
work for more than 1,200 clients in government, industry, and the armed
services. And within each of our areas of competence—communications, for

example—our scientists and engineers are working at or beyond the state of
the art in assignments that range from study-type activities to advanced component and
systems engineering.

Recent communications assignments have involved satellite communications, Air Force
and Army communications, the National Military Command System, and multiple task areas
for the Navy, including projects which helped in substantially improving equipment and
operational effectiveness.

If you enjoy participating in a diversity of challenging assignments—rather than restricting
your efforts to a narrow specialty field—consider a career appointment at Boozs Allen Applied
Research. Outstanding positions are available now in suburban Washington, D. C. for math-
ematicians, statisticians, operations researchers, physicists, and engineers seeking a high-level
opportunity matched by high-level rewards. Write Mr. Robert Flint, Director of Professional
Appointments.

BOOZ « ALLEN APPLIED RESEARCH ine.

4815 Rugby Avenue, Bethesda, Maryland 20014 e An equal opportunity employer
WASHINGTON, D. C. ¢ CLEVELAND e CHICAGO

SCIENCE, VOL. 143



I New from I The features you've asked for

NUCLEAR ) - .- all in one analyzer 512 Channels - 104 count capacity « Live
display « Parallel BCD memory * Multichannel scaling programming « Address

indication on front panel lites « Count indication on front panel lites » Linear display « Overlap
—halves and quarters « Spectrum normalizing while on overlap of halves « Transfer between
any quadrant and half « Test mode « Built-in live timer  Percent loss meter « Auto-repeat » Manual
address advance < Slow scan for peak identification « Point plot up to 5 channels /second
Horizontal zero positioning on CRT « Parallel access to both arithmetic and address registers
And behind every feature: the precision and reliability you've learned to expect from Nuclear Data.

NUCLEAR DATA FINE GAIN COARSE GAIN
ND=1B0F ANALOG TO DIGITAL CONVERTER i i 4
,,

N %

Ea s v
;;u

ZERO LEVEL

ZERO LEVEL

COINCIDENCE

FREL

O ANTY
AN

NUCLEAFI DATA

ND-180M 51

MANUAL SCAN

&

P
e bz oo £ IBERTIE AT IO

| | TRANSFER TO
s e o : . *

(e g e

[HE MEY NEW ND-180FM
512 CHANNEL ANALYZER DATA

INC.
Now in production. Delivery within 45 days.

Price: Domestic $9250, Export $10,175 f.0.b. Madison

3833 W. Beltline Hy., Madison, Wis. 53701
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Goodbye Air!

Latest techniques in the field of sterilization utilize high vacuum. The CASTLE
ORTHOVAC CONTROL SYSTEM is the first high vacuum system that assures
complete sterilization of packages regardless of size. A technique we call “‘steam
bleeding’’ makes sure of total sterilization of every load handled by a Castle Ortho-
Vac high vacuum sterilizer. Large or small loads make no difference. And, Castle
OrthoVac does the job four times faster than conventional sterilizers. Your prob-
lem may be solved by using a Castle OrthoVac

high vacuum industrial installation. For complete

information, write to the Wilmot Castle Company, caAtLh

11311 East Henrietta Road, Rochester 2, New York. Subsidiary of Ritter Co. Inc.
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS C OSE UP N

for FUN

AUTOMATICALLY
SHOWS TIME,
TIDES, POSITION OF
SUN, MOON, STARS

NEW SPILHAUS
SPACE CLOCK

19 DIFFERENT READINGS AT A GLANCE

Startling scientific achievement, yet completely practical
and functional. Designed for the space age hy world
renowned scientist. Dr. Athelstan Spilhaus, Dean of
Technelogy. University of Minnesota. Handsome conver-
sation piece-—constantly up-to-date encyclopedia of the
sky. The Npilhaus Space c¢lock has beautiful fruitwood
case and 3-sky-blue dials. Blends with decor of any
home, office. club room, classroom. museum, display win-
dow, hotel, ete, Large dial shows xun poxition, daily sun
rise and set, moon position, moon rise and set. phase of
moon. low and high tide time, current stage of tide,
day and month of vear. current position of stars in
sky, time of star rize and star set. relationships of ~un,
moon and stars. sidereal or star time. Left dial shows
local time. Right dial shows world time including major
T.S. cittes and Universal (Greenwich) time. Operates
on house current- lires only one ~ximple setiing for
any geographic 1l n, Measures 167 high x 1135”7 wide
x 4%%” deep.  Presentation plaques available. Complete
satisfaction guaranteed or money refunded.

STOCK No. 1201-W___ _sl5000 plus Federal tax

HOME WEATHER STATION

New “*Weather Station” ix highly
sensitive to weather changes. Con-
sistently acrural thermometer to ==27,: barometer ac-
curate to and hygrometer to =57 Foretells
weather (h.m"o from 12 to 24 hours in advance. Iiy-

grometer calibrated in percent  rel e humidity,
cellent for teaching weather phenomena and uu-tcomlu"lml
hobbhy  work. luqrunum mmlnl(‘(l on  handsome  wood-
grained wall panel 15 - Meter cases  heavily
metalized-—combines hp.un nrmeuwn Dials, in
etched aluminum. of high precision. Full instructions.

Stock No. 70,607-W.____________________ $9.95 Postpaid

DAZZLING DIFFRACTION JEWELRY
FOR MEN AND WOMEN
NOW AVAILABLE IN GOLD

This science-inspired jewelry glows with
the twinkling magic of r.unho\\ It
uses circular  patterns  of DIF-
FRACTION GRATING REPLICA to
break up light into all the rich, deep
colors of nature’s grandest phenomenon.

Incorporated into heautiful jewelry, these exquisite new
fashion accessoriex are now available in lustrous gold as
well as silver. Write for complete list.

PRICE
ITEM GOLD SILVER Postpaid
EARRINGS No. 1814-W No. 1704-Q 52 20
CUFF LINKS 1827-W
PENDANT 1818-W

34” TIE CLASP &

CUFF LINK SETS 1831-W
BRACELET (Six
34" gratings) 1816-W

Lightweight and Unbreakable
PLASTIC FRESNEL LENSES

Use as condensers on  low-heat optical tems, spot
lights, recessed lights, industrial magnifie Great for
trick photography and solar energy experiments,
Stock No. Size Focal Length Price Ppd.
40,694-W 6" x 6” 20" $4.00
,706-W 6-11/16” sa. 14~ 8.00
70,669-W 107 x 107 5 9.75
50,272-W 10" x 10" 8” 5.00
70,670-W 107 x 10”7 132" 6.00
70,533-W 11" sq. 197 6.00
70,130-wW 14” round 14 6.00
30,389-w 2" x 2'g” 212" 2.49
19,076-wW 42" sq 30" 700.00 FOB

WHIRLING WONDERS

Wonderful World of
Whirling Wheels

Here's a new adventure in optical
impressions—created by the magi-
cal effect of these fascinating,
rotating dises. In addition to weird shape: and fnn(attlc
‘after images’’ this kit demonstrates ‘‘stop motion’’
stroboscopic _ principles—'‘off center’” focus and even
hypnotism.  Kit includes 13 discs, approx. 5”7 in dia.
ballery holder, rheostat, small motor mounted on bracket,
bulb, socket, plug and complete booklet of instructions
and experimental use.

Stock No. 70,414-W_____ cecmecaneea—a--$9.95 Postpaid

ORDER BY STOCK NUMBER . .

EDMUND SCIENTIFIC CO.
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LOW-COST SOL-A-METER
Measures Solar Radiation Intensity
Now Edmund offers a low-cost SOL-
A-METER pyrheliometer to schools,
rexearch  labs  engaged in  aero-
space, solar energy, metcorglogy, or
agriculture.  Also  useful i
products affected DLy solar
tion such as paints and dyes,
production and pesticides.
siliconr  selar cell. it
signal direetly proportional to intensity
tion falling on cell. Maximum output of
volts produced hy

seed
Tsing a
generates  a
of solar radia-
5 and 10 milli-
solar radiation of 440 BTU/hr.ft.2 or

2.0 Langleys. Built-in circular level vial: temperature
compensated; insensitive to position or orientation. In-
stantancous response (20 ml('r()\('u)nd\ to change in in-
tensity of incoming solar iation. Each instrument
numbered and registered, idually  calibrated under
Arizona  sun, calibration t included. Lifetime
guarantee. Wiring and mounting diagram included.

Stock No. 60.381-W_______..___.._..____..§75.00 Ppd.

Remove Your Retaining Rings—Disassemble
Lenses, Cameras, etc.
ADJUSTABLE
SPANNER WRENCH

Made for U. S, Air Force—
available at a fraction of Gor-

ernment cost. A top grade,
versatile tool that every in-
strument and camera repair

or just plain tinkerer

man
should own. Adjustable for 13” to 127 diameter retaining
rings. Complete with six different pairs of points 10 fit
all types of slots and holes. 37, 67, and 127 main bars.
All steel and nicely plated, The finest tool we have ever

come across for this type of retaining ring work AND a
price.

real hargain ut our low
Stock Nu 70.355-w  __ -$12.50 Postpaid
NEW BINOCULAR- TO-CAMERA HOLDER
Will Fit Any Camera
For Exciting Telephoto Pic-
st

tures. Bring
T otimes n

r(‘r \ ith a 35mm
camera. mmular and
mir NEW RI\O( ULAR-TO-
CAMERA HOLDER, (‘amcra
and  binocular attach easily.
Uxe any_ binocular or monocu-
=2 . lar—still or movie. Take color
or black and white. Attractive gray and chrome finish.
107 long. l)ll‘(‘(ll(llh included.

$11.50 Postpaid

Stock No. 70,223-
New Zoom Microscope
Eyepiece ZOOMS Powers From
30X to 2000X

Greatest mieroscope accessory yet! Priced amazingly low.
Combines all eyepiece powers from 10X to 20X in one as-
sembly. Twist of dial . without more focusing . . .
without extra eyepiece changing . . and_you command
2000X. Professional all-metal quality con-

it

struction, he y plated, anodized. any  standard
L9177 dia. microscope tube. Built stable clamping
ring insures tight, mar-free attachment. Stops exepiece
changing. Coated elements, 23" lg., 112" max. dia., 5

0z, Wi,
Stock No. 60,270-W

a e

_____________________ $25.00 Pstpd.

BARGAIN! LONG &
SHORT WAVE ULTRA-
VIOLET LIGHT SOURCE

Smail! Lightweight!

Portable! Most Powerful
at the Price!
Newly developed for pros-
pecting, mineral collecting,
fluorescence  demonstrations,
ete.  Most powerful source
of long and short wave
ultra-violet lizht {in one
compact home-or-field unit!
One source produces  short
wave UV radiation wijth
angstroms. Other source pro-
with peak intens of 3660
rugged ali-metal special
conservation, easy for re-

large filters. cn  house
current or Imleru‘ Lightweight, 5 oz. Com-
pact 5327 x 27 x 816”, Fully guaranteed. 6 fdentified min-

eral speciimens nu Tuded.
24.95 postpaid

2537
wave UV
Unit has

intensity of

peak
duces  long
angstroms,
circuitry for battery
placing tubes, extra

access
Operates
only 1 Ih,

Stock No. 70,259-W_____________________
EATTERY ADAPTER CASE With Adjustable Shoulder
Stra

smk No. 70.260-W__ __ ________________ $5.75 postpaid

CUFF-LINK' AND TIE-BAR
THERMOMETER JEWELRY

Smart, functional,
link and tie bar set featuring pre-
cisely  calibrated.  «ilver  plated,
thermometers with single degree ac-
curacy tolerance. Fine unhreakable
erystals and measuring range from
20 (degrees) F to +120 (degrees)
T for the smartly groomed scientifically inclined male.
In matched sets, or available separately—gift hoxed and

guaranteed.
Stock No. 1700-W Tie Clasp $3.25 ppd. tax incl.
1701.-W Cuﬁ Lmks $6.55 ppd. tax inel.

Stock No.
$8.75 ppd. tax inel,

masculine  cuff

Stock No. 1702-W Set
Clasps & Links.

SEND CHECK OR MONEY ORDER . .

3”7 ASTRONOMICAL
REFLECTING TELESCOPE
Photographers! Adapt your camera to this Scope

for excellent Telephoto shots and fascinating photos
of moon!

60 to 180 Power—An Unusual Buy! Famous Mt. Palomar
Type! You'll see the Rings of Satuyn. the fascinating

: planct Mars, huge craters on
e the Moon. Phases of Venus,
o ~ Star Clusters, Moons of Jupi-
ter in detail. Kquatorial
mount with lock on both axes.
Aluminized and overcoated 3%
diameter high-speed /10

mirror. Telescope comes
equipped with 4 60X eye-
piece  and a  mounted DBar-
low Lens, giving you a 60
to 180 power. Low-cost acees-
sory eyepiece available for
higher powers. An  Optical
Finder Telescope included. Nturdy, hurd\mod portable
tripod.  FREE  with Scope:-—Valuable STA CHAR
plus 272 paze “"HANDBOOK OF AV ENS' plus
“HOW TO USE YOUR TELESCOPE” BOOK
Stock No. 85-050-W._ ..-$29.95 Postpaid

American Made — Terrific Buy!

STEREO MICROSCOPE
Years in development. Precision Amer-
ican made. Used rfor checking, in-
specting, small assembly werk., Up
to 3” working distance. Clear, sharD.
erect image. Wide. 3 dimensional
tield. 2 sets of objectives cn rotating

lurret 23X and {0X. 10 Days Free
S!o:k No. 85,056-w _ -$99.50

. f.0.b. Barrington,
DIRECT \Ih\\l RING ATTA( HMENT—with regular

comparator reticle for on-the-spot checks of linear dimen-
sions, diameters, radii and angles—in millimeters and

inches.
Stock No. 40,486-W __________________ $10.00 Postpaid
DIRECT  MEASURING ATTACHMENT ith  sand
meazuring reticle for sand and soil analy or
counting or measuring other particles of matter.

Stock No. 40.487-W ___________________ $10.00 Postpaid

Make Your Own Astronomical Telescope

L N

MIRROR
"‘(.g, Kits contain mirror blank,

tool. ahrasive, (hazonal
mirror and evepiece lenses. You build instruments
ranging in value from $75.00 to hundreds of dollars.
rror
Diam. Thickness Price
445" .50 ppd
6" l" 11.95 ppd.
I"’/" 19, 50 nnd
107 3" 30.7 } 0.b.
1227 '/n 59.95 Barrmnton

SCIENCE TREASURE CHESTS
For Boys—Girls—Adults!

Science Treasure Chest-—Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism. diffraction grating,
. and lots of other items for hundreds of

thrilling experiments, pl a Ten-Lens Kit
for making telescopes, microscopes. ete i1l instructions,
Stock No. w $5.00 Postpaid
Science Treasure Chest Deluxe—Everything in  Chest
above plus exciting additional jtems for more advanced
experiments including crystal-growing kit. electric motor,
molecular models set. fir: urface mirvors, and lots more.
Stock No. 70.343-W____________________ $10.00 Postpaid

WOODEN SOLID PUZZLES

12 Different puzzles that will stimulate
your ability to think and reason. Here
ix a fascinating asxsortment of wood puz-
zles that will provide hours of pleasure.
Twelve different puzzles. animals and geo-
metric forms to take apart and reassemble,
give a chance for all the family. young
or old. to test skill, patience and. best of
all. to stimulate ability to think and rea-
&on while having lots of fun. Order yours now.

Stock No. 70,205-W._._.._ $3.00 Postpaid

MAIL COUPON for FREE CATALOG “W"

COMPLETELY NEW AND
ENLARGED 148 PAGES,
NEARLY 4,000 BARGAINS

]
|
|
= EDMUND SCIENTIFIC CO.,
|
|

Barrington, New Jersey

Please rush Free Giant Catalog-W

Noame ....ovviiiiiiiennnnnnnnn.
Address ....iiiiiiitiiiiiiiiiieiiee nene
| City .............Zone.......5tct8..c0u. 000,

SATISFACTION GUARANTEED!
BARRINGTON, NEW

JERSEY
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THE PURSUIT OF ENGINEERING EXCELLENCE

This statement of policy was presented to the membership of the McDonnell
Aircraft Corporation Management Club by Vice-President of McDonnell Engi-
neering, Mr. Kendall Perkins. If you, as an engineer, are encouraged to seek
greater excellence in your work, you will gain. If you are successful in your
search for excellence, the Nation will gain.

Thc pursuit of engineering excellence
doesn’t get talked about much—perhaps
because it seems so obvious. It should be
talked about more, however, because too
few engineers recognize its vital impor-
tance or go to enough trouble to achieve it.

“To excel means to surpass or outdo. As
applied to the kinds of engineering with
which our company is mostly concerned,
the pursuit of excellence might be defined
as the attempt to do a better engineering
job than anyone else. This isn’t easy.
There are a great many smart and ener-
getic people in the aerospace industry and
we’re competing for an amount of business
which isn’t enough to keep all the capable
groups as busy as they would like to be.
Of course, this makes excelling all the
more necessary.

“To effectively outdo the competition, an
individual or an organization must:

1. Be fully conscious of the need to do
a better job,

2. Have the ability to do a better job,
3. Have the desire to do a better job,

4. Work under conditions which permit
doing a better job, and

5. Keep up the effort without letup.

“It is rare to find all these conditions in
fullest measure. But every one is necessary
and the success of an organization de-
pends on the presence of such conditions.
The same may be said with respect to each
individual in the organization.

“The first of these requirements is to be
Sfully conscious of the need to excel. From
the standpoint of the collective group—
the company or the engineering divisions
of the company — the need is apparent.
From the standpoint of each individual
engineer, you would think it would be
equally obvious, but it doesn’t always
seem to be. Our contracts make us re-

of our Nation. They demand our finest
performance. Excellence is to be expected
of those given assignments indicative of
great national trust.

“The ability to excel isn’t equally given
to all of us but that doesn’t mean we can’t
do better than we do. There is such a
close relation between the ability and the
desire that those who are anxious enough
to excel very often do. You will find that
the most successful people are just as
likely to have ordinary ability and an
outstanding desire to excel as they are to
have ordinary desire to excel and out-
standing ability. Of course, there are those
who have plenty of both, but they can
take care of themselves.

“The desire to excel is like ‘will to win’
in a game. It’s hard to measure before-
hand, but the results are easy to see. It
isn’t nearly enough for someone in charge
of a project or proposal to have the great
drive to do a better job than anyone else
has ever done. Our engineering jobs must
now depend on the efforts of many people.
Unless they have a collective ‘will to win’
the chance for proposal and product ex-
cellence is slight.

“By working under conditions which per-
mit doing a good job, I do not mean
keeping the office well lighted, or paying
a high salary, although these factors are
not unimportant. Creating and keeping an
environment for best operation of a win-
ning team is one of the most important
responsibilities of engineering manage-
ment. It calls for many things including,
but certainly not limited to, these:

1. Recognition and appreciation of the
special abilities and efforts of each
individual,

3

. Assignment of the maximum amount
of the most difficult work to each
individual in accordance with what
that individual is capable of doing

3. Scrupulous insistence on fair treat-
ment of all concerned including the
customer,

4. Following policies which are con-
sistent and understood,

5. Establishing and working toward
objectives which are recognized as
worthy,

6. Insisting that engineering decisions be
made, insofar as practicable, on the
basis of the over-all best interests of
the largest appropriate group—the
project, the company or the country,
rather than primarily in the interest
of individuals or their immediate
groups, .

7. Having the wisdom to avoid pro-
posals unlikely to win, or projects
unlikely to be fruitful, through no
fault of the engineers who worked so
hard toward their success,

8. In general, doing everything practica-
ble to maintain a winning atmosphere.

“All this may sound unduly pious. But I
really believe that promoting these condi-
tions pays off in very practical ways.
“Keeping up the effort is probably the
hardest condition to satisfy. As with other
homely virtues, when effort is continued
most consistently, it often seems appre-
ciated least. There is no substitute, how-
ever, for the persistent expenditure of
extra effort, otherwise known as ‘hard
work.” As in the case of almost all im-
portant creative accomplishments, notable
success stems 10% from inspiration and
90%, from perspiration.

“Although it seems harder each year to

"do the kind of engineering which excels,

our competitors, and the Russians as well,
have similar handicaps. We can keep
ahead if we continue to exert ourselves in
the pursuit of excellence. If we do this as
well individually as we have in the past,
1 do not see how we can fail collectively
to grow and prosper.”

Additional engineers, scientists, physicists,
and mathematicians with energy and en-
thusiasm are needed for projects in the
National interest now underway at
McDonnell. If you would like to work
where the pursuit of excellence is a perma-
nent corporate goal, the brief resume form

sponsible for a major segment of progress well, below is included for your convenience.

M NEE B SN BAT BN GG B NN B N W MR R MCDONNELL AinEquol Opportunity Employer. Y T T T LN
I ' . i
I Mail This Form To: D, F. Waters, McDonnell Employment, Dept. 624X, Box 516, St. Louis, Mo., 63166 I
:{ Name __Home Address g
[] City & State. S Phone Age
I Education: BS MS Major Field: L
L Date Date Date ]
K 0
Ji  Primary Experience Area: Present Position: [
5 Number of Years__ IO I would like to receive application form [} :

Bl s o e ame WO WA R NN BN R R R R R OO M M R W BN D BN SIRSY FREE MAN IN SPACE
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The new Beckman Research pH Meter—an instrument so precise, its relative accuracy is 0.001 pH.
Its repeatability is 0.0005 pH. And proven Beckman features like the null balance of the Model G

are combined with new concepts to provide you with unparalleled performance. Your Beckman

Sales Engineer is eager to give you a personal demonstration or you may write to us direct.

Beckman INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYQ, JAPAN; CAPETOWN, SOUTH AFRICA




Objects in
Normal Microscope
Field of View

Objects in
Image Splitter
Field of View

eyepiece

rotating
prisms

i

;

>~

@ objective

This 15 the revolutionary measuring eyepiece
that has made most microscope graticules
and filar micrometers obsolete

Here are the basic capabilities of the Cooke-A.E.I. Image Splitting Measuring Eyepiece®
possessed by no other microscope measuring apparatus.

® Inexperienced laboratory personnel can measure repro- est precision can be made without measuring at all. Exact

ducibly with accuracies up to 1/10,000 of a millimeter
or 4/1,000,000 of an inch.

Accuracies are obtained which are actually greater than
the resolving power of objectives used.

In effect, the object is induced to measure itself. No refer-
ence lines are used.

Since measurements are made only in the specimen
plane, measurements are free from possibility of parallax

sizes can be dialed in and the eyepiece used as a
“go-no-go”’ gauge.

Particle size analyses and checks on dimensional uni-
formity (of such things as vascular diameters, fibers,
wires, platings and coatings) can be made without any
measuring manipulation.

Immediate and complete comparative measurements of
complex structures (such as windings, grids, etc.) can
be made.

error and are unaffected by lack of instrument rigidity

or even by motion of the specimen. Now you can measure, easily and reproducibly, to previ-

ously unattainable accuracies . . . powerful new types and
techniques of measurement, previously impossible, are now
available to you with the “Image Splitter.” #PATENTED

e Because all objects in the microscope field are sheared
an equal amount, comparative measurements of the high-

MICROSCOPES — Student » Routine o Research « Special Research

Send for our technical literature (catalog CMO011550).
Better yet — let us show you in your laboratory how the
Cooke-A.E.I. Image Splitting Measuring Eyepiece can
be applied to the solution of your measuring problems.

Metaltographs «  Thermobalances o  Dilatometers o  Particle Counting and Sizirg Equipment
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enlarged view of agglutinates being
separated by decantation from the
analytic stream. Reaction-produced
agglutinated cells travel along with
the stream: being heavier they drop
to the bottom. On arriving at the “T"
junction, the heavy agglutinates are
drawn off: unreacted cells move on
to hemolysis and colorimetry. Where

hemolysis is to be measured the cells i
are decanted off and the hemolyzed i

material read out.
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automatic

HEMAGGLUTINATION

-HEMOLYHC techniques

introduce quantitation

‘with unique decantation principle that “puts a number”
“onend result. Traditional laborious hemagglutination-
hemolytic techniques are so subjective that results may
- vary considerably from lab to lab. At best, answers
are merely gualitative.

The AutoAnalyzer method not only standardizes and
tomates the procedure (in itself a considerable achieve-
: rﬁent), but it “puts a number” on the end result: expresses
' answers directly in % agglutination or % hemolysis.
The whole procedure is a simple, straightforward
chemical method under precise control every step of

the way.. . cell/anti-serum volume, reagent proportioning,
mixing, time/temperature, etc. Equipment is rugged and

! simple, even down to the readout, which is colorimetric
B rather than cumbersome complicated electronic
el R e | counting devices.
{ : : = Beyond its use for routine blood typing and assay,
: ‘ the new method promises to open broad avenues of
investigation in all fields where antigen-antibody
reactions are measured by hemagglutination

' or hemolytic reactions.

L

i
"
f

f

TECHNICON?®

AR T

o

Technicon Bulletin H-1 gives details of the :eclmi&ne, with
© diagrams of instrumentation and flow, examples of the definite
recording. Write us at the below address for a copy.

INSTRUMENTS CORPORATION
Research Park + Chauncey, New York

97



The Nikon SBR is a solidly built, yet incredibly flexible
laboratory instrument. A veritable workhorse for routine
applications, its ready adaptability, whenever special
problems arise, is no less astonishing.

Essentially, the SBR consists of the basic Series S micro-
scope body equipped with dust-proof, quadruple nose-
piece, mounted in ball bearings; rotating binocular head;
and rotating, rectangular graduated mechanical stage
whose coaxial controls can be operated with either hand.

Tension-adjustable, focusing controls are located on both
sides of the instrument. And a stage-stop lever can be
preset to prevent accidental contact between the slide
and objective. All controls are low-positioned.

Whether focusing, or manipulating other controls, the
one thing that impresses you about the SBR is its rock-
steady mechanical stability. There’s nothing finicky about
any of the adjustments. Once set, they stay put. There’s

NIKON Instrument Division of Ehrenreich Photo-Optical Industries, Inc.
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where ruggedness and reliability are as essential as optical quality

Nikon

53T

NIKON SBR

laboratory
microscope

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

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

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

For complete details, write to Dept. S-1
111 Fifth Avenue New York 3, New York
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on as they are collected, and 10 more, and 10 more, -

and 10 more

as empty test tubes in handsome red polypropylene racks
(holding 10 each) are supplied on the right, the same may be
removed from the left — with enclosed fractions, of course.
Twenty (20) racks can be put in the apparatus for the period
of unattended run. Write GILSON MEDICAL ELECTRONICS,

Middleton, Wisconsin, for data on the

GME LINEAR FRACTIONATOR
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The American Association for the Advancement
of Science was founded in 1848 and incorporated
in 1874. Its objects are to further the work of scien-
tists, to facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress.

Delayed Independence

It almost seems as if a conspiracy existed to delay the age at which
the formal educational system lets go of a young scientist and allows
him to be on his own. The process starts early. In 1947 one 5-year-
old in four was in the first grade; now only one in eight is there,
and school regulations are reducing even further the opportunity to
enter first grade before the magic age of 6. Advancement by age
rather than by ability or achievement is so commonly practiced that
up through the age of compulsory attendance only about 5 percent
or fewer are ahead of the normal grade level. (Even the 40 highly
selected annual winners of the Science Service—Westinghouse Science
Talent Search are usually right at the “proper” age for high school
seniors. )

After high school some bright youngsters get a jump on their age
mates by entering college with advanced standing, but they are a tiny
fraction of the total, and few students graduate from college in less
than 4 years.

After college, the time required to earn a doctor’s degree has been
increasing. The Office of Scientific Personnel of the National Acad-
emy of Sciences reports the mean lag between B.A. and Ph.D. in the
physical sciences to have increased from 6.8 years in 1920-39 to
7.4 in 1950-59 and 7.8 in 1960-61. In the biological sciences the
mean has increased from 8.0 years in 1920-39 to 8.3 in 1950~59 and
8.9 in 1960-61. In other fields the current lag is even greater: 10.4
years in the social sciences, 12.0 in the humanities and professional
fields, and 15.2 in education. The delay is only partly due to profes-
sional work prior to receipt of the doctorate; the recipients of science
doctorates in 1957-61 had spent a median of 2.9 years in such work
between the B.A. and the Ph.D. Nor is earlier marriage an explana-
tion. Candidates with one dependent (often a working wife) finish
a bit younger than those with no dependents, and having one child is
associated with only a minor delay.

After the Ph.D., for some, comes one final delay: a postdoctoral
fellowship is offered to some of the ablest students. The experience
may be valuable, and apprenticeship under a good master is a fine
way to develop research competence, but, nevertheless, the effect
is sometimes to add one more year to the training that precedes intel-
lectual independence.

From start to finish, justifications are offered: delaying entrance
to the first grade minimizes failure; regular progression lessens the
danger of emotional difficulties; there is so much for the Ph.D. candi-
date to learn; a postdoctoral fellowship is a reward and an advantage.
But all these practices postpone independence—the freedom to sink
or swim as the young scientist’s own abilities and ideas determine—
and often postpone it beyond the age when he is most full of energy
and fresh ideas.

Our goal should be the opposite. Acceleration is demonstrably
advantageous for bright, eager students. At graduate and postdoctoral
levels, the effort to teach everything is hopeless anyway. The most
important lesson we can teach is how to learn for one’s self. If we do
not teach that, adding extra years of instruction and extra bits of
knowledge will not long hide our failure.

President Johnson has called this “the educational Congress” be-
cause of the amount of new educational legislation that has been
enacted. Help from the federal government and other sources is fine,
but some problems can be solved only from within the educational
system. Delayed independence is one. All that is needed, and the only
solution,. is to do more vigorously and concertedly what we already
know to be desirable.—D.W.



teachers

A Gas Chromatograph for use as a teaching device must possess two almost opposite qualities: low cost and high
performance. @ The $995.00 price of F & M’s new Model 700-00 Gas Chromatograph clearly meets the first require-
ment. But this in itself is no great accomplishment: others have done it. The difference is that the Model 700-00
is a high-performance dual column thermal conductivity instrument with many features that enhance its usefulness
in teaching modern techniques of instrumental analysis: high temperature operation, regulated voltage supply for
oven and detector heaters, manual temperature programming, easy column and oven accessibility and a modular
design to permit the addition of attachments as the need arises and
the budget permits. ® Write for full details on the Model 700-00, a
rugged instrument that takes student abuse in stride, and carries the
standard F & M full-service one year warranty. F & M Scientific
Corporation, Route 41 and Starr Road, Avondale, Pennsylvania, tel.

215-268-2281. European subsidiary: F & M Scientific Europa N. V., F&M SCIENTIFIC CORPORATION

Leidsestraat 67, Amsterdam, The Netherlands. AVONDALE, PENNSYLVANIA
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IINEMOTRON'S CAT 4008B

WILL TAKE THIS...

go

FOR THE FIRST TIME, CLEAR DEFINITION
OF A FETAL ECG HAS BEEN OBTAINED

The figures above illustrate CAT application in Fetal

ECG analysis."? The upper portion, taken directly from a

plotting device, is a waveshape recorded from the fetal

scalp with concurrent noise components, before being

i S m— S applied to the CAT 400B. The lower portions indicate

the same ECG signals summed 50 and 100 times. Note the clear definition of the signal
under investigation and the gradual dissipation of the background noise.

CAT 400B IS EQUALLY VALUABLE IN PROCESSING BIOLOGICAL DATA IN
MANY OTHER RESEARCH FIELDS.

TECHNICAL MEASUREMENT CORPORATION

1. E.H. HON, S.T. LEE, Paper presented at the Fifth

International Conference on Medical Electronics, DIVISION
July 1963, Liége, Belgium.

2. E.H. HON, S.T. LEE, “Noise Reduction in Electro-

:::;’i‘;f;:':!,‘.";;, a':e;:gg) Journal of Obstetrics Division Sales Office: 202 Mamaroneck Ave., White Plains, N. Y.
’ Phones: (212) 876-1444 (914) 761-5000 Cable: MNEMOTRON

IN EUROPE: Technical Measurement Corp.. GmbH,
Mainzer Landstrasse 51, Frankfurt/Main, Germany

Other offices in principal cities throughout the world
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DIFCO LABORATORY PRODUCTS
BIOLOGICS CULTURE MEDIA REAGENTS

Media for Standard Methods
Culture Media Dehydrated and Prepared
Microbiological Assay Media
Tissue Culture and Virus Media
Bacterial Antisera and Antigens
Fluorescent Antibody Reagents
Endotoxins Lipopolysaccharides
Clinical and Serological Reagents
Sensitivity Disks Unidisks
Peptones Hydrolysates Amino Acids
Enzymes Enrichments Dyes Indicators
Carbohydrates Biochemicals

over 65 years’ experience
in the preparation of Difco products assures

UNIFORMITY STABILITY ECONOMY
Complete Stocks Fast Service

Descriptive literature available on request

NEW

'22.SPEED
INSTRUMENT

DRIVE

.001512 rpm to 29.28 rpm

® 115-volt synchronous

motor assures continuous
operation.

¢ ‘“‘Push-and-dial’”’ knob se-

lects any of 22 repro-
ducible speeds from
.001512 to 29.28 rpm.

® Precision gears through-

out—may be shifted dur-
ing operation.

® Eachspeed exactly 62.5%,

of next higher speed.

o 34’-dia. output shaft ex-

tends 1" from front and
rear.

Minimum output torque
at top speed 10 in.-oz.
Dimensions 514" x 614”*
x 654" deep.

$178 complete. $148 with-
out motor and power
cord. Write or call for
complete information.

DIFCO LABORATORIES

DETROIT 1 MICHIGAN U S A

HENRY TROEMNER, INC.

22nd & Master Sts., Philadelphia 21, Pa.

Phone (215) 769-6386

NEW...in GAS CHROMATOGRAPHY

amounts.

A new attachment for the flame-
ionization gas chromatograph.
Determines the chemical structure
of unknown compounds in minute

FEATURES

® Rapid and simple analysis.

® Only a few micrograms
required per analysis.

® Attachment easily installed
and removed.

ANALYZES

Acids—Anhydrids—Alcohols
Aldehydes—Amides—Amines
Epoxides—Sulfides—Phenols
Nitro Compounds—Ketones
Halides—Ethers—Esters

EXAMPLES

Octyl Bromide 3 Octane
Hexyl Sulfide «——%» Hexane
Octadecy! Alcohol=®» Heptadecane
(Next Lower Homolog)
Dodecyl Aldehyde=®» Undecane
(Next Lower Homolog)

0000000000000 00000000000000000000000000000

The N.L.L.—Beroza Carbon Skeleton Determinator*

FLAME

IONIZATION
DETECTOR CHROMATOGRAPHY

/—CDLUMN

I OVEN
i CONTROL

ILMODEL 3-8000 ASSEMBLY

Schematic of the CSD
in Gas Chromatography Assembly

RECORDER

Carbon Skeleton Determinator

MODE OF OPERATION

Catalytically strips off oxygen, nitrogen, halogen and sulfur,
saturates double and triple bonds, giving the carbon skeleton
and/or the next lower homolog.

Since double and triple bonds are saturated, chromatographic
patterns are easily interpreted and identification on the basis of
retention time is much more reliable.

Basic References:
Analytical Chemistry, Vol. 34, December, 1962, p. 1801 *Patent
Analytical Chemistry, Vol. 35, September, 1963, p. 1353 Pending
(Reprints available on request)

Bulletin 3-8000

N0 National Instrument Laboratories, Inc.
% 12300 Parklawn Drive, Rockville, Maryland

In Metropolitan Washington, D. C. Area Phone: (301)933-1144
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cretion of substances from the epider-
mal cells to the surface of the leaves
and for the absorption and transport
of pesticides from the surface to the
interior of leaves. '

Other facets of entry and transloca-
tion that were dealt with were root up-
take, polar transport, and plant and
environmental characteristics which in-
fluence the behavior of herbicides in
and on plants.

Conclusion

The remarks of Sir Robert Robinson,
president of the congress, were of in-
terest to everyone. He stressed the role
of pesticides in increasing the world’s
food supply and in fighting human dis-
ease. Annual crop losses are estimated
at from 15 to 30 percent, or £20 to
£30 billion. The world’s population
now stands at some 3 billion, and it is
expected to double by A.p. 2000. Food
production must be doubled by 1980.
In the area of disease, as recently as
1953 some 200 million people suffered
from malaria and 2 million people died
of it; these statistics, a matter of medi-
cal record, underline the importance
of the continued use of DDT in bring-
ing malarial mosquitoes under control.
Sir Robert gave statistics on the safe
use of pesticides in Great Britain. On
farms in England there were 140 acci-
dental deaths per year from 1956 to
1960, and none was caused by pesti-
cides. During this period there were
20,000 nonfatal accidents on farms per
year; only five of these were from toxins
and none was from toxic residues on
food. In the United States the Public
Health Service has stated that the use
of pesticides is compatible with public
health. Sir Robert made it clear that
the consequences of abandoning the
use of pesticides, or the consequences
of injudicious legislation against their
use and development, might be dis-
astrous.

The congress, attended by over 500
participants from 38 countries, was
sponsored by the International Union
of Pure and Applied Chemistry.

A. E. DimonD

Connecticut Agricultural Experiment
Station, P.O. Box 1106, New Haven

H. T. REYNOLDS
Department of Entomology,
University of California, Riverside

W. B. EnNNIs, Jr.
Crops Protection Research Branch,
U.S. Department of Agriculture,
Beltsville, Maryland
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To: ITT INDUSTRIAL LABORATORIES
Dept. 61200
3700 East Pontiac Street
Fort Wayne, Indiana

Please send me additional information on
{0 multiplier phototubes, [J biplanar photodi-
odes. The application | have in mind is:

NAME

TITLE

COMPANY.

ADDRESS
CITY.

ZONE STATE,

This coupon
will bring you data on

LASER DETECTORS

L---.--....-J

with single photoelectron sensitivity

Deflectable multiplier phototubes with single photoelectron
sensitivity; diode phototubes with half nanosecond response
and current-carrying capacities linear from one-billionth
amp to 50 amps.

Characteristics like these—so vital in laser rescarch—are available
today in the new ITT line of multiplier phototubes and biplanar photo-
diodes. These devices, covering the entire spectrum from infrared to far
ultraviolet, have pulse-counting characteristics and signal-to-noise
ratios superior to any other tube or device now available.

ITT photomultipliers have a response range from dc to approxi-
mately 100 Mc, a sensitivity extending down to 10-!7 watts, a capability
of detecting single photoelectrons, and magnetic deflection for align-
ment and tracking purposes.

ITT biplanar photodiodes cover a tremendous dynamic range. of
currents from 10 amps to 50 amps. Their extremely short transit time
ofless than 15 nanosecond makes possible very high frequency response.

If you are working on the fundamental properties of laser radiation
or investigating new laser applications, look into ITT’s new line of
photo detectors. Send in above for complete specifications. ITT Indus-
trial Laboratories, a division of International Telephone and Telegraph
Corporation, Dept. 61200, 3700 East Pontiac St., Fort Wayne, Ind.




ENCLOSED SUPERSPEED CENTRIFUGE
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Although we feature remote control in our
headline, the SOoRVALL SS-4 offers much, much
more. Angle and Horizontal rotor versatility
enables the user to select superspeeds (up to
17,000 rpm—34,000 x G), large capacity (up
to 1,900 ml), or rotors for special applica-
tions such as virus counting and density gra-
dient separations. The SS-4 also adapts to
Tube-Type Continuous Flow operation. All
rotors fit directly onto the SorvaLL Gyro-Ac-
tion Drive. Safety is assured by the specially-
designed cover and armor-plate rotor hous-
ing.* Snap in Control Panel for convenient
bench-top work, snap out Control Panel for
operation under Fume Hoods, in Cold Rooms,
etc. We also design, manufacture and stock
the widest range of Tubes and Adapters in the
field, further increasing the versatility of all
SorvaLL Rotors.

Please write for Bulletin SC-1SS-4
*Patented

van Sorvall, Inc.

Sudden-Death Syndrome

One-third of all infants who die
within the first year of life and after
the immediate neonatal period appear
immediately before death to be in good
health; they die suddenly, and the
cause of death is unexplained. This
problem has frustrated coroners and
medical investigators for 300 years.

A conference that concerned itself
with this problem was held at the Uni-
versity of Washington School of Med-
icine, Seattle, on 9 and 10 September.
The participating pathologists agreed:
(i) that specific findings are scarce;
(ii) that considerable pulmonary ede-
ma, sometimes frankly hemorrhagic, is
often present; (iii) that petechial hem-
orrhages involving pleural, epicardial,
and occasionally endocardial surfaces
are often seen; and (iv) that the thy-
mus is not pathologically enlarged and
on histologic examination appears nor-
mal. None of these findings were con-
sidered pathognomonic, but it was
agreed that they are characteristic. In
children who die before the age of 2
years, and most frequently in those
who die when they are between 2 and
5 months old, these pathologic ana-
tomic features, in conjunction with the
absence of other demonstrable patho-
logic findings and the absence of any
evidence of previous significant illness,
appear to constitute a syndrome. The
designation “sudden-death syndrome”
seemed acceptable to all the conference
participants.

The problem of the epidemiology
was discussed. The evidence indicates
the following points. (i) The syndrome
appears in all socioeconomic groups,
and the incidence is much the same in
England and in several parts of the
United States. (ii) The evidence rela-
tive to seasonal and sex incidence is
not clear. (iii) Temporal correlation
with the occurrence of infectious dis-
ease in the general population remains
uncertain. (iv) Although multiple cases
in a single family have been reported,
no clear evidence as to whether these
are fortuitous is available. Twin studies
are in progress in England.

A major portion of the conference
was concerned with the discussion of
two problems, (i) the etiology, and
(ii) the mechanism of death. Attempts
at viral isolations have been made by
several highly competent groups of in-
vestigators. However, not all of the
most recent virological techniques have
been applied. In a small number of in-
stances viruses have been isolated from
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Single compact
unit for most
metering

and feeding
requirements...

check these features
of the new

DURRUM
12-CHANNEL
LIQUID PUMP

o Compact — the Durrum
Dial-A-Pump, Model 12AF,
provides the versatility
and capacity of 12 separate
pumping channels in just
12" of bench space.

Each channel is individu-
ally and continuously ad-
justable over a range of
0-4,000 ml/hour.

Widerange of applications
—ideal for feeding of mul-
tiple chromatography col-
umns,mixing ofliquidsand
slurries, perfusion studies,
and proportioning chemi-
cal streams.

Handles virtually all your
liquid pumping require-
ments with one unit cost-
ing only $750.

For more information, contact your

nearest representative of Van Waters
& Rogers, Inc. or Fisher Scientific

Company. Or write for Bulletin 12AP.

LA TLLINL
qnstrument

Corporation

925 E. Meadow Drive
Palo Alto « California
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tissues, including lung and brain, taken
at autopsy. In a few instances the same
virus has been recovered from other
members of the immediate family.
However, in the majority of cases ex-
amined no viruses were recovered from
the autopsy tissues available. The pos-
sibility was raised that the sudden-
death syndrome may represent a re-
sponse to viral infection during the
period of incubation. The response of
mice infected with ectromelia was sug-
gested as an example of occasional
fatality during the usually silent incu-
bation period. The data available at
present neither support nor disprove a
viral etiology for the syndrome.

The problem of immunological im-
maturity and the change from early
neonatal resistance mechanisms to more
mature responses was discussed. It was
suggested that the second, third, and
fourth month of life may be a transition
period during which the infant is more
vulnerable to infectious disease than he
is shortly after birth. While gamma
globulin levels in this group of infants
appear to be within the normal range
for this age, this finding cannot be
taken as evidence against such a hy-
pothesis.

There was considerable discussion of
the possibility that hypersensitivity to
proteins in cow’s milk resulted, after
inhalation of milk during sleep, in an
atypical anaphylactic reaction. An ex-
perimental model in guinea pigs was
presented in which the pathologic find-
ings bore sufficient resemblance to those
of the syndrome to merit serious con-
sideration. Circulating antibodies to
cow’s milk proteins have been observed
in a substantial proportion of infants
who died with this syndrome, but nearly
as high a proportion of living ‘infants
of the same age have also exhibited
positive titers. Another finding consist-
ent with this hypothesis was the fre-
quent presence of cow’s milk antigen
in the lungs of children who died with
the syndrome. All agreed that while the
hypothesis was attractive, the evidence
was highly circumstantial and currently
incomplete. If one could prove that
infants who never received cow’s milk
(entirely breast-fed) never exhibited
the syndrome, the case for the hy-
pothesis would be strong. Such infor-
mation is exceedingly difficult to obtain.

Cardiopulmonary  factors  which
might lead to sudden unexplained death
were described by the pulmonary physi-
ologists. It became evident that for the
age group most affected, nothing is
known about pulmonary physiology

What’s your
best buy
in Beakers?

PYREX® brand beaker No. 1002—for two
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and cardiopulmonary responses. Once
again it was emphasized that the 2- to
5-month period may well be a transi-
tional period between the neonatal and
the more mature infant response, and
that this possibility merits a great deal
more study.

The conference brought together for
the first time a variety of individuals
interested directly or indirectly in the
problem. The interchange revealed, as
I have indicated, a number of gaps in
basic information concerning infant de-
velopment. One is startled to find
that the number of infants who die of
sudden-death syndrome is comparable
in order of magnitude to the number
of adults who die from carcinoma of
the lung. Despite this fact, the epidemi-
ological information is miniscule in
comparison to that on carcinoma of the
lung. The questions raised by the con-
ference should provide a stimulus for
more comprehensive and detailed stud-
ies of the areas indicated, including co-
operative investigations on the epidemi-
ology in this and other countries.

EARL P. BENDITT
RALPH J. WEDGWOOD
Departments of Pathology and
Pediatrics, University of Washington
School of Medicine, Seattle

Calorimetry

In order to report new developments
in thermodynamics and thermochem-
istry, to develop cooperative schemes
for improving the acquisition and dis-
semination of thermodynamic data, and
to exchange views on techniques, the
18th Annual Calorimetry Conference
was held 16-18 October in Bartlesville,
Oklahoma, at the Bureau of Mines
Petroleum Research Center. This con-
ference was the first to be held at the
home laboratory of its founder, the late
H. M. Huffman.

The keynote address, “Some legacies
of H. M. Huffman to calorimetry and
thermodynamics,” was delivered by
John P. McCullough (Socony Mobil Oil
Co.), a successor of Huffman as direc-
tor of the laboratory. He described the
(i) development of a model laboratory
and (ii) the method of obtaining co-
herent and comprehensive thermody-
namic data by a coordinated series of
various kinds of experiments upon care-
fully selected classes of compounds.
This approach, initiated by Huffman
and continued by his successors, has
resulted in such outstanding contribu-
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tions of thermodynamic data that it
has become a model of its kind, widely
copied and of great influence in its field.

The problems of making high-tem-
perature enthalpy measurements have
been increasing because of the materials
requirements of the space era. E. D.
West (National Bureau of Standards)
discussed such problems and illustrated
them by describing a new adiabatic
“lift” (as contrasted to “drop”) calorim-
eter for measuring enthalpies to
2500°C. Obtaining valid measurements
of any degree of accuracy at these
temperatures is a problem but West has
obtained measurements with errors as
low as 0.1 percent. To do so he has
incorporated automatic photoelectric
pyrometry for temperature measure-
ments and furnace temperature control
precise to 0.05°C to heat the sample,
and a method of making heat measure-
ments with varying amounts of material
in the “lifted” capsule. The latter tech-
nique gives differential measurements
which eliminate some variables not
easily controlled or measured.

In a discussion on the low-tempera-
ture heat capacities of superconductors,
F. J. Morin (North American Aviation
Science Center) showed how it has been
possible to map the energy levels of
the f-band of electrons in a series of
transition metals by measuring the tem-
perature dependence of the electronic
contribution to the heat capacities in
the elements and intermetallic com-
pounds of the series. His correlations
were remarkably good. The heat capac-
ities of superconductors have contrib-
uted much of the essential quantitative
information leading to the nature of
superconductivity. The heat capacities
of “hard” superconductors are of par-
ticular interest recently because material
of this type is used in high-field sole-
noids. Work by E. J. Ryder (Bell Tele-
phone Laboratories) on V.Si and V:Sis
and by B. Serin and G. T. McConville
(Rutgers University) on Nb and Nb-Sn
alloys have added further valuable data
on the low-temperature heat capacities
of this class of substances.

P. Dean (National Physical Labora-
tory, England) delivered a very graphic
lecture and was careful to preface his
remarks with a statement that he is a
mathematician and is really not very
much interested in calorimetry. Never-
theless, his analysis of the vibrational
frequency spectrum of linear lattices of
light and heavy atoms was a clear in-
terpretation of the heat capacities of
solids. His method of analysis, utilizing
machine computation to work out the
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tedious arithmetic, allows the variations
in the spectrum-to be readily followed
as changes are permitted in the rela-
tive proportions and masses of light
and heavy atoms in the lattice. The
heat capacity, at least in its broad pat-
tern, is readily derived, of course, when
the frequency spectrum is fully known.

Of particular interest to calorime-
trists is the accuracy of the tempera-
ture scale because the validity of most
measurements is dependent upon it.
J. L. Riddle (National Bureau of Stand-
ards) discussed the changes in the In-
ternational Practical Temperature Scale
proposed by the Advisory Committee
on Thermometry of the International
Bureau of Weights and Measures. These
changes, currently the subject of in-
tense work in several laboratories,
would extend the International Practical
Temperature Scale below the oxygen
point to the hydrogen triple point,
would extend the platinum resistance
thermometer scale upward to 1063°C,
and make several minor adjustments
of defined fixed points. The object of
the change is to create an International
Practical Temperature Scale as close to
the thermodynamic scale as can be
done in the light of current knowledge.
The prospect of making these changes
within the next few years should stimu-
late studies to indicate whether or not
the proposed changes are consistent
with the best thermodynamic data.

An illustration of the lack of con-
sistency in the present scales was given
by G. T. Furukawa (National Bureau
of Standards), who showed constistent
deviations in correlations of low-tem-
perature, heat-capacity data based on
the temperature scales. When the ex-
perimental data are analyzed on the
basis of the observed resistances of the
thermometer instead of converting to
temperatures, the deviations are elimi-
nated. The deviations observed are at-
tributed to inconsistencies in the dR/dT
derived from the temperature scales.

In the calorimetry of reacting sys-
tems, P. Gross (Fulmer Research In-
stitute, England) illustrated how, with
apparatus of utmost simplicity, it is pos-
sible to obtain accurate heats of com-
bustion of metals in fluorine or chlo-
rine. The use of fluorine in bomb cal-
orimetry was further illustrated by E.
Greenberg, H. A. Porte, and W. N.
Hubbard (Argonne National Labora-
tory) who described the heats of forma-
tion of pentafluorides of Nb, Ta, and
Ru. W. D. Good, M. Mansson, N. K.
Smith, and J. P. McCullough (U.S. Bu-
reau of Mines, Bartlesville) showed that
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the thermochemistry of boron, long a
troublesome element for calorimetrists,
can be handled with high precision in
a rotating bomb calorimeter. They are
able to burn organo-boron compounds
completely and form a homogeneous,
well-characterized final state by con-
verting the boron to fluoroboric acid
in aqueous solution.

A principal factor impeding measure-
ments on the combustion of metals
and refractory solids in a bomb calo-
rimeter has been the inability to observe
the actual combustion. Slow-motion pic-
tures taken of combustion in a bomb
with a window were shown by C. E.
Holley, Jr. (Los Alamos Scientific Lab-
oratory). This method, while not in any
sense a calorimetric method, may result
in devising a system for heat measure-
ments which are traditionally very diffi-
cult because complete and reproducible
combustion cannot be obtained easily.

In discussions of solution calorimetry,
L. A. K. Staveley (Oxford) and K. W.
Dunning (University of Bristol) pre-
sented very ingenious studies on the
energies of complex formation of me-
tallic ions in combination with organic
ligands; students of Cobble (Purdue
University) reported on precise deter-
minations of specific heats of aqueous
salt solutions.

Dealing with calorimeters for mea-
suring radiation dose, P. Nagl (Inter-
national Atomic Energy Agency,
Vienna) and E. Schleiger (U.S. Radio-
logical Defense Laboratory) described
calorimeters for measuring absorbed
dose in rads (a rad is 100 erg/g); this
device has received increasing attention
during the past 5 years.

Many important new contributions in
the field were noted at the conference;
there were altogether a total of 51 pa-
pers. Several informal discussion groups
were set up; their general topics and
moderators included: experimental tech-
niques in enthalpy measurements, E. F.
Westrum  (University of Michigan);
experimental techniques in bomb cal-
orimetry, W. N. Hubbard; standard
reference materials for solution calo-
rimetry, S. R. Gunn (Lawrence Radia-
tion Laboratory); and classification of
calorimetric data for publication and
retrieval, G. T. Furukawa.

The Phillips Petroleum Company was
joint host for the conference; J. A.
Morrison (National Research Council,
Canada) was conference chairman.

GEORGE T. ARMSTRONG
National Bureau of Standards,
Washington, D.C. 20234
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Strip Chart showing
stability and sensitiv-
ity of prototype 602B/
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NewEMR Spectrometers
Advance Standards in
Sensitivity & Resolution

Strand Labs announces that its new B-series of X-band
electron magnetic resonance spectrometers set a new
standard in EMR sensitivity and resolution. Using a new
development in microwave detectors, these systems, with
a high-resolution 6 kc¢ magnetic field modulation, offer
demonstrated noise figures of 15 db at 1 milliwatt sample
cavity power level. This figure corresponds to a minimum
detectable number of spins of 2 x 10" spins/gauss of line
width when the sample is observed at room temperature
in a cavity with unloaded Q of 25,000 (which is standard
in our X-band systems) and with an integration time of
3 seconds.

These proven systems in Model 601 and Model 602
configurations are available for use with microwave power
at the cavity of up to 200 milliwatts. Note that these
B-series systems may be compared in sensitivity with exist-
ing units by scaling the sensitivity, 2 x 10" spins/gauss,
inversely proportional to both the square root of the mi-
crowave power and the Q of the sample cavity. In these
systems, however, the use of the full 200 milliwatts of
power may not increase the sensitivity by another factor
of 14, since saturation of the sample tends to limit the
increase in sensitivity with power. It can only be said
that, in many cases, a sensitivity of better than 5 x 10"
spins/gauss is achievable in these systems with more
power.

This sensitivity increase corresponds approximately to
a reduction by 15 db in noise figure of Strand Labs A-
series systems. This is accomplished by using a new type
of semiconductor diode selected for low 1/f noise and
for match in our detector mounts. We consider the
B-series the ultimate in EMR apparatus since. though
conceivably a further 10 db noise figure may be possible
with maser amplifiers, this further reduction in noise
figure yields only a factor of 3.1 decrease in the mini-
mum number of detectable spins. The high Q of our
sample cavity gave the Strand Labs A-series EMRs an
11 db increase in sensitivity over systems with sample
cavity Q of 7,000. Now, with a detector noise figure
within a few db of that attainable at any signal fre-
quency, 100 k¢ or 30 mc, and with our ultra-stabilized
klystron sources, Strand Labs offers a B-series EMR sys-
tem with highest resolution and unsurpassed noise figure.
The high Q sample cavity yields a bonus sensitivity of up
to 11 db.

For the K (23 -25gc), K. (34-36 gc) and E (67-73
gc)-band EMR, Strand Labs expects similar increases in
sensitivity, even though they are remarkably good at
present. For example, the K and K. units have been
demonstrating sensitivities (based on molecular oxygen as
a standard of better than 5 x 10" spins/gauss of line
width.

If you have a requirement for an electron magnetic
resonance spectrometer that demands the limit of what
is currently achievable at X, K, K. or E-band, or if you
already own a Strand Labs EMR and would like to have
it modernized or given a main:cnance check up, write the
Technical Director at Strand Labs.

street cambridge, massachusetts 02142

Zoology: Sixteenth International

Congress

The 16th International Congress of
Zoology took place in Washington,
D.C., under the auspices of the National
Academy of Sciences, 20-27 August
1963. More than 2400 registrants made
this the largest in the long history of
these congresses. Of the more than 60
countries represented, all the major na-
tions, except Communist China, were
included.

The objective of the congress, as
symbolized in its emblem the Phoenix,
was the reunion of zoology from its
separate specialities. Plenary symposia
covered the full spectrum from the
molecular level to that of animal be-
havior. Speakers included Benzer, Mes-
elson, and Spiegelman on genetic con-
tinuity; de Robertis, Ingram. and Leh-
ninger on cell biology; Oppenheimer,
Markert, and Abercrombie on develop-
ment; Rendel, Lewontin, Mayr, and
Kurten on evolution; Prosser, B.
Schmidt-Nielsen, and G. S. Carter on
phylogeny; and Bullock, Thorpe, and
Tinbergen on behavior. Thirty special-
ized symposia were held: 500 contrib-
uted papers and demonstrations were
presented.

The Permanent Committee for the
International Congresses of Zoology,
under the chairmanship of J. G. Baer
(Neuchatel) requested, and obtained
from the final plenary session “the nec-
essary authority: (i) To include all the
members of the Comité Permanent in
the Board of the Division of Zoology
of TUBS: (ii) to recognize the Board of
the Division of Zoology of TUBS as
the international body of zoologists re-
sponsible for maintaining the continuity
of Zoological Congresses; (iii) to con-
sider that henceforth the role of the
Comité Permanent would be assumed"
by the Board of the Division of Zoology
of TUBS on a much broader basis than
before, and that it would be undesir-
able to maintain two similar interna-
tional bodies; and (iv) to authorize the
Comité Permanent to accept the pro-
posal put before it by the Division of
Zoology of TUBS, pending that the re-
organization of this Division be adopted
by the General Assembly of IUBS
in 1964.”

The plenary session also passed a
resolution recognizing the singular im-
portance of the Zoological Record to
zoologists all over the world. The Con-
gress expressed gratitude for the de-
voted and almost entirely donated work
which makes the Zoological Record
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possible and ‘“‘strongly urged that every
effort be made to continue publication
of this unique bibliographic instru-
ment.”

A third resolution commended “the
International Council of Scientific Un-
ions for the inauguration of an Inter-
national Biological Program which
stresses the biological basis of produc-
tivity and human welfare” and urged
zoologists individually and through their
societies to support the program.

The plenary session ratified the new
constitution of the International Com-
mission on Zoological Nomenclature
and changes involving articles 11(b),
11(d), 29(a), and 31 of the code. The
election of the following members to
the Commission was also ratified: do
Amaral, Vokes, Stoll, Holthuis, Miller,
Mayr, Ride, Krauss, dubbs, Sabrosky,
and Forest, and, subject to his agree-
ment to serve, G. G. Simpson.

The officers of the congress were:
president, Alfred S. Romer; vice presi-
dents, Umberto D’Ancona (Italy); Jean
G. Baer (Switzerland); Enrique Beltran
(Mexico); N. John Berrill (Canada);
L. C. Birch (Australia); P-P. Grassé
(France); Sven Horstadius (Sweden);
Libbie H. Hyman (U.S.); H. J. Muller
(U.S.); Ye. N. Pavlovskii (U.S.S.R.);
Eduardo de Robertis (Argentina); Os-
wain W. Richards (United Kingdom);
B. R. Seshachar (India); E. J. Slijper
(Netherlands); George G. Simpson
(U.S.); Nikolaas Tinbergen (United
Kingdom); Tohru Uchida (Japan);
and C. M. Yonge (United Kingdom);
secretary-general, Gairdner Moment;
program chairman, John Moore; treas-
urer, Alexander Wetmore; and finance
chairman, Gerard Piel.

Baer expressed the sincere hope of
the permanent committee that the ten-
tative invitation for the 17th Congress
to meet in Delhi in 1968 will become
firm and will be accepted. He also
thanked all the various American com-
mittees which had worked so hard to
achieve this outstanding Congress.

The Daily Phoenix, edited by William
T. Kabisch of the AAAS staff, re-
corded the day-by-day progress of the
congress and even reported a field sight-
ing of the Phoenix.

Volumes 1-5 of the proceedings
may be bought at $1.25 per volume by
writing the Printing and Publishing of-
fice, National Academy of Sciences,
2101 Constitution Avenue, Washington,
D.C. 20418. Each volume contains
about 300 pages. Volumes 1 and 2
consist of the contributed papers, and
volumes 3 and 4 are the specialized

v

What’s your
best buy

in Volumetric
Flasks?

If you use stoppered flasks, it's No. 5642,
This PYREx® brand flask gives you Class
A accuracy plus the strength of uniform
glass distribution in the walls plus the
economy of polyethylene stoppers.

If you prefer plain tops, it’s the PYREX
brand flask No. 5600. It gives you Class
A accuracy, permanent red inscriptions,
strength that means longer life and great-
er safety in your lab, plus savings you’ll
realize through fewer replacements.

Do you know all the best buys in lab-
oratory glassware? You'll find them in
the new, blue PYREX brand labware Cat-
alog LG-3. If you need a copy, write
Laboratory Glassware Dept., Corning
Glass Works, 7101 Crystal St., Corning,
New York.

CORNING

CORNING GLASS WORKS
165



166

THE DOOR TO SUCCESS
IS SELECTION

Buchler UVISCAN 1II is the double-beam ultraviolet monitor
designed to solve your selection problems. Attach the
UVISCAN 1I to an electrically-driven fraction collector, such
as the Buchler Sectional Turntable Fraction Collector; make a
few simple tubing and recorder connections; and the system
is ready to monitor. This is the U-V monitor designed with
special attention to detail.

e The double beam handles solvents with changing ab-
sorptions or handles two separate chromatographic
columns supplying outputs for two recorders.

® UVISCAN II has a sensitivity of 0.01 optical density
unit and a spectrum range of 230 to 300 mu.

e A flow cell with an adjustable light path of from 1.5
to 5 mm or from 5 to 10 mm.

The detail of price is not overlooked either—for 115 vole,
G0-cps operation, the UVISCAN 1II price is $780.00. Other
models are available for different power sources. So, when you
are looking for that fraction of value, select it automatically and
successfully with the Buchler UVISCAN II —another instance
where Buchler provides the key to that door.

Send for Bulletin 5-3-5000A4

BUCHLER INSTRUMENTS, INC.
USTRUMENT

1327 16th Street, Fort Lee, New Jersey 07025
Phones: (N. J.) 201-945-1188 ¢ (N.Y.) 212-563-7844

symposia. Volume 5 contains the list
of registrants and a general account of
the congress. Volume 6 will contain the
six scientific plenary sessions and will
be published by the Natural History
Press, Central Park West at 79th Street,
New York, New York.

GAIRDNER B. MOMENT
Goucher College, Baltimore, Maryland

Paleontology

Advances in paleontological research
and the republication of classic contri-
butions to the field were reported at
a meeting of the Paleontological Re-
search Institution in Ithaca, New York,
on 12 October.

The subject matter announced by
K. V. W. Palmer, director of the insti-
tution, as having been published or in
press in the serial publications of the
institution (Bulletins of American Pale-
ontology and Palaeontographica Amer-
icana) reflects a continuing interest in
the problems of tertiary stratigraphy
which first attracted the founder, Gil-
bert Dennison Harris. However, in re-
cent years the institution has embarked
on a program of republishing important
references no longer readily obtainable.
While some will be reprinted in their
original form, such as Conrad’s Fossil
Shells of the Tertiary Formation
(available in 1964), others are being
reevaluated and modernized, such as
K. V. W. Palmer’s Illustrations and
Descriptions of Type Specimens of Ma-
rine Mollusca Described by P. P. Car-
penter from the West Coast of Mexico
and Panama (in press).

The institution also compiles data
covering wide geographic areas and a
wide range of organisms. Research
workers will soon have available the
Catalogue of Paleocene Mollusca of
the Southern and FEastern U.S.A. by
K. V. W. Palmer and D. Brann, and
Late Cenozoic Pelecypods from North-
ern Venezuela by N. E. Weisbord (both
in press). Publications on organisms,
from Foraminifera through Lycopods,
indicate the breadth of the institution’s
activities in all areas of paleontology.
Palmer noted that the total volume of
publications had doubled during the
last 3 years to sustain this activity. The
number of manuscripts at hand point
to further increases in volume in the
near future.

In addition to activities pertinent to
publication, the institution maintains
and processes large collections of type
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a complete low cost system
for taking motion pictures
of exceptional quality
through the microscope

- The New Sage
 SERIES 300
Time Lapse Apparatus
 takes pictwes |
that are shap, clear,
in perfect register

Sage Series 300 shown with
Leitz Ortholux Microscope: $3250
(Not including microscope).
Incubator optional at extra cost.

The Sage Series 300 Time Lapse Apparatus
provides all the features necessary for
getting excellent motion pictures at
high magnifications. The instrument
includes a unique desk-mounted vi-
bration-isolation system, camera and
drive assembly with wide choice of
framing rates, viewing eyepiece for
the microscope, variable time expo-
sure control for continuous light pho-
tography, and trigger for flash syn-
chronization.

Also from Sage, the completely inte-
grated Series 100 Time Lapse Cine-
photomicrographic Apparatus in-
cludes a dual light source, steady
source for viewing and xenon flash
for photography, built-in controls,
and other features that make it the
most versatile time lapse instrument
available.

For complete information,
write or telephone.

SAGE INSTRUMENTS, INC.

2 SPRING ST., WHITE PLAINS, N.Y.
914 WH 9-4121
Represented by leading microscope dealers.
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Make
digital data
from
‘mechanical
motion

FROM DIGITAL ENCODER TO
READOUT TO COMPUTER

Perkin-Elmer One-Brush Encoders are
uniquely different. Superior features—assin-
gle brush, freedom from noise, low torque,
low moment of inertia, and long, long life
(5 million brush passes are guaranfeed),
make them a major advance in encoding
state-of-the-art.

Whether you have linear or rotary motion,
there is an encoder model that can be
adapted to your application. The 11 inch
Linear Motion Encoder can be used with
Brown or Bristol Recorders to digitize strip-
chart information. There's a model for
Leeds & Northrup Series H Recorders too.
For rotary inputs there are 1,10, 36, and
100-turn models with total counts from 100
t0100,000.

In addition, Encoder/Readouts are avail-
able with BCD8421, Straight Binary, Mini-
mum Switching, Gray or Datex outputs.
Encoder/Readouts can be provided with
3,4,5,0r 6 digit decimal light readouts, or
buffer storage, and are compatible with
standard card and tape punches.

Specifications for the entire line of Perkin-
Elmer One-Brush Absolute Position Enco-
ders and Encoder/Readouts, optional
equipment, and applications information
are contained in the brochure, Digital
Monitoring and Control. Send for your
copy from the Vernistat Division, Perkin-
Elmer Corporation, 784 Main Avenue,
Norwalk, Connecticut.

PERKIN-ELMER

What’s your
best buy
in Graduated
Cylinders?

For research, it's the PYRex® brand cyl-
inder No. 3050. You can see why—large
numerals and fine graduations of fused-in
Accu-Rep™ for accuracy, permanence,
and strength—a tough shoulder of glass
that stays put to prevent tipping chipping
—the stable hexagonal base that resists
toppling and can’t roll.

For teaching, it's the PYREX brand No.
3075 cylinder. Real price economy—de-
tachable plastic hex base—sharp white
enamel graduations, large numerals.

These are just two of the best buys in
laboratory glassware that you’ll find in
the new, blue PYREx brand labware
Catalog LG-3. If you don’t have your

. copy, write Laboratory Glassware Dept.,

Corning Glass Works, 7101 Crystal St.,
Corning, N. Y.
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oo e o
“ALL-IN-ONE” CENTRIFUGATION

AUTOMATIC
SUPERSPEED
CENTRIFUGE

e« Automation « Angle &
Horizontal Rotor Versatility
e« Gyro-Action Direct Drive
for All Rotors « Armor-Plate
Safety Housing & Cover*
e Tube-Type Continuous
Flow Collection « Super-
speeds « Wide Range of
Tubes & Adapters « Up to
17,000 rpm — 34,800 x G

*Patents Pending

The SORVALL SS-3 is the ONE Automatic Superspeed Centrifuge that is first choice in
laboratories where efficient, routine separations, or a wide diversity of centrifuge work, are
performed. In addition to features mentioned above, the $5-3 now incorporates the latest
SORVALL Speed Selector. This all-new control provides rapid, automatic acceleration
to all speeds from 500 RPM to maximum. It maintains your preset speed with the highest
accuracy and regardless of possible fluctations in line voltage. As such, the SORVALL Speed
Selector is a major advance in centrifuge instrumention. Six Angle and Horizontal Rotors
are available, and SORVALL offers from stock the largest range of tubes and adapters in
the field. Before you buy any superspeed centrifuge, we suggest you ask for our literature,
consult a direct SORVALL representative, or call our main office. Remember, SORVALL CENTI-
FUGES SERVE YOU BEST! Ask for Bulletin SC-158-3.

Tvan Sorvall, Inc.
| NORWALK + CONNECTICUT |

NORWALK « CONNECTICUT
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material and literature—both of which
are accessible to qualified and interested
workers. It was reported that to date
18,907 entries of species of duplicate
material have been catalogued and 1885
locality stations made. The institution
also acts as the business office and dis-
tributor of publications for the Cush-
man Foundation for Foraminiferal Re-
search.

Upon being granted its charter by
the State of New York in 1932 the
institution’s declared purpose was to
“increase and disseminate knowledge in
the field of Invertebrate Paleontology
and to collect and preserve type ma-
terial for the promotion of paleonto-
logical research.”

From a modest beginning its role
has become international in scope. In
anticipation of future needs, plans are
under way for enlarging its physical
facilities.

DANIEL B. Sass
Department of Geology, Alfred
University, Alfred, New York

Forthcoming Events

January

22-25. American Assoc. of Physics
Teachers, New York, N.Y. (E. U. Condon,
Oberlin College, Oberlin, Ohio)

23. Central Council for Health Educa-
tion, annual conf., London, England. (Di-
rector, CCHE, Tavistock House, Tavistock
Sq., London, W.C.1)

23-24. Industrial Water and Waste
Conf., Austin, Tex. (J. B. Maline, Jr., 305
Engineering Laboratories Bldg., Univ. of
Texas, Austin 12)

25. Industrial Hygiene and Air Pollu-
tion, 8th conf., Austin, Tex. (J. O. Led-
better, 305 Engineering Laboratories
Bldg., Univ. of Texas, Austin 12)

27-30. Society of Plastics Engineers,
20th annual technical conf., Atlantic City,
N.J. (. J. McGraw, Natl. Vulcanized
Fibre Co., Philadelphia, Pa.)

27-31. UNEsco, working party on sci-
entific translation and terminology, Rome,
Italy. (UNEsco, Place de Fontenoy, Paris
7

28-30. Entomological Soc. of America,
southeastern branch, Asheville, N.C. (W.
C. Nettles, Clemson College, Clemson,
S.C. 29631)

29-31. American Meteorological Soc.,
44th annual, Los Angeles, Calif. (A.
Court, 17168 Septo St.. Northridge, Calif.)

29-]. Southwestern Federation of Ge-
ological Societies, 6th annual, Midland,
Tex. (W. E. Wadsworth, AAPG, 1444 S.
Boulder, P.O. Box 979, Tulsa 1, Okla.)

29-1. Western Soc. for Clinical Re-
search, 17th annual, Carmel-by-the-Sea.
Calif. (H. R. Warner. Latter-Day Saints
Hospital, 325 Eighth Ave., Salt Lake City,
Utah)

30-31. Spontaneous and Experimental
Comparative Atherosclerosis, conf., Bev-
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WHAT’'S NEW
IN STOPCOCKS?

« with serrated tubulations on each
end of the stopcock.

#6461 « with § 10/18 taper on one end,
serrated tubulation on the other. Male
taper mates with glass connection into
leakproof joint, without lubrication.

#6462 « with 3 12/5 socket on one end,
serrated tubulation on the other. Female
joint mates with glass connection into
leakproof joint, without lubrication.

Nalge has done it again! Our
research has developed these
three new corrosion-resistant
stopcocks with polypropylene
housing and TEFLON* TFE
plug. These all-plastic stop-
cocks are low-friction, abso-
lutely leakproof. They're vac-
uum-tight . . . yet can't stick,
won't freeze. No lubrication
is required, thus eliminating
the possibility of contamination.
You never had such perfect
control of liquid flow. Each
stopcock is tested for vacuum
and pressure. Enjoy the trouble-
free operation and repeated
savings of new unbreakable
Nalgene® stopcocks. For com-
plete information ask your lab
supply dealer or write for Bro-
chure M-563, Dept. 2101, The
Nalge Co.,Inc.,Rochester2,N.Y.

*DuPont registered trademark

ébNALGENE

LABWARE

Leader in quality plastic labware since 1949
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erly Hills, Calif. (E. McCandless, Los
Angeles County Heart Assoc., Los An-
geles 57, Calif.)

February

2-5. American Inst. of Chemical Engi-
neers. annual, Boston, Mass. (J. Henry,
AICE, 345 E. 47 St., New York, N.Y))

2-7. Institute of Electrical and Elec-
tronics Engineers, winter meeting, New
York, N.Y. (A. P. Fughill, Detroit Edison
Co., 2000 Second Ave., Detroit, Mich.
48226)

2-8. Teratology, workshop, Commis-
sion on Drug Safety. Gainesville. Fla.
(D. C. Trexler, Commission on Drug Safe-
ty, 221 N. LaSalle St.,, Chicago, Ill.
60601)

2-11. Scientific-Technical Deocumenta-
tion and Information, intern. congr.,
Rome, Italy. (I. M. Lombardo, La Pro-
duttivita, Viale Regina Margherita, 84d,
Rome)

3—4. Society of Rheology, Claremont,
Calif. (T. L. Smith, Stanford Research
Inst., Menlo Park, Calif.)

3—4. Perspectives in Virology IV, Gus-
tav Stern symp., New York, N.Y. (M.
Pollard, Lobund Laboratory, Univ. of
Notre Dame, Notre Dame, Ind.)

3-7. Materials. intern. conf., Philadel-
phia, Pa. (A. G. H. Dietz, Dept. of Build-
ing Engineering, Massachusetts Inst. of
Technology, Cambridge)

4-6. Society of the Plastics Industry,
conf. of the reinforced plastics div., Chi-
cago, Ill. (W. C. Bird, SPI. 250 Park
Ave., New York. NY. 10017)

4-6. Cellular Biology of Myxovirus In-
fections, CIBA Foundation symp.. Lon-
don, England. (CIBA Foundation, 41
Portland Pl., London, W.1)

5-7. Military Electronics. 1964 winter
conv.. Los Angeles. Calif. (Inst. of Elec-
trical and Electronics Engineers, Box A,
Lenox Hill Station, New York, N.Y.
10021)

5-8. American College of Radiology,
natl. meeting, Tucson, Ariz. (American
College of Radiology, 20 N. Wacker Dr.,
Chicago, Ill. 60606)

7-8. Differentiation and Development,
symp., New York, N.Y. (New York Heart
Assoc., 10 Columbus Circle, New York,
N.Y. 10019)

9-11. Entomological Soc. of America,
Southwestern Branch, Monterrey, Mex.
(D. F. Martin, P.O. Box 1033, Browns-
ville, Tex. 78521)

10-14. New Zealand Institution of En-
gineers, conf., Wellington. (F. N. Stace,
P.O. Box 3047, Wellington, N.Z.)

10-14. Information Storage and Re-
trieval, 6th, Washington, D.C. (American
Univ., 1901 F St., NW, Washington, D.C.
20006)

12-16. American College of Cardiol-
ogy, 13th annual, New Orleans, La. (P.
Reichert, Empire State Bldg., New York,
N.Y. 10001)

13-14. Texas Industrial Pharmacy Sem-
inar, Austin. (L. R. Parker, Pharmacy
Extension Service, Univ. of Texas,
Austin)

15-16. Atomic Energy, Japanese natl.
symp., Tokyo. (Atomic Energy Soc. of
Japan c/o Atomic Energy Research
Inst.,, 1-1 Shiba-tamura-cho, Minato-ku,
Tokyo)

What’s your
best buy in
Water Distillation
Apparatus?

For purity, convenience and safety, it’s
got to be our new No. 3500 packaged unit.

Its PYREX® brand components, VYCOR®
brand immersion heater, and Teflon*
stopcocks give you complete freedom
from metal contamination. You can op-
erate this unit continuously without spe-
cial attention and get up to 3 liters per
hour of water with purity like this: re-
sistivity of 1.7 megohms-cm; 0.3 ppm
total solids; pyrogen free (U.S.P. XVI).

This completely packaged water distil-
lation apparatus is just one of the best
buys you’ll find in the new, blue PYREX
brand labware Catalog LG-3. If you don’t
have a copy, write Laboratory Glassware
Dept., Corning Glass Works, 7101 Crys-
tal St., Corning, N. Y.

*Du Pont trademark.
Licensed under Pat. No. 2,876,985.
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