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Brush
lightbeam
recorder
eliminates
RFI with
ent light!
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The unique incandescent optical system of this new direct-
print oscillograph completely eliminates confused data caused
by generation of RF interference into associated equipment.
It is the only lightbeam recorder that meets RFI specs . . .
MIL-I-26600 and MIL-I-6181D. Whether your application
is industrial or aero-space, check out these important facts.

Start and Re-start Recording time . . . 50 milliseconds
Writing Speed . . . Greater than 30,000 in./sec.
Companion Amplifiers . . . Especially Designed
Complete Line of Accessories

8 Pushbutton Record Speeds

Internal Chart Take-up

High Contrast Traces

16 Channels

Now you can record over the whole range of most-used
frequencies with Brush systems incorporating all the known
refinements in oscillography. Write for full details.

———br USh INSTRUMENTS

DIVISION OF 37TH AND PERKINS, CLEVELAND 14, OKIO

Circle IFC on Readers’ Service Card



New! Esper—A History of Psychology

A superbly written history of psychology—psychology
viewed as a biological science. The author traces
trends and developments in the study of human be-
havior from its beginnings in early Greece to present
day investigations of neuro-psychologists. Dr. Esper
traces the twisted path of each significant psychologic
concept through the centuries to arrive at the role it
plays in modern thinking. The backgrounds of such
early thinkers as Heraclitus, Democritus, Pythagorus,
Protagorous, Socrates, Plato, Aristotle, Anaxagorus and

Epedocles are vividly illuminated. Dr. Esper shows
how such factors as religion, medicine, and social
conditions affected their thought. The author par-
ticularly highlights the linguistic origins of psycho-
logic concepts. He points out the frequent recurrence
of ancient ways of expressing ideas in contemporary
psychologic and physiologic literature—ways largely
incompatible with modern naturalistic science.

By ErRwIN A. EsPER, Ph.D., Professor Emeritus of Psychol-

ogy, University of Washington, 368 pages. 614” x 9¥4”, About
$7.00. Just Ready!

New! Christensen—pH and Dissociation

New! Carnell and Reusch—Molecular

This unique programed text is designed to help stu-
dents of the biological sciences acquire a firm under-
standing of the association and dissociation of the
hydrogen ion in aqueous solutions. The vertical linear
format is comprised of small sequential bits of in-
formation, followed by questions based on each new
fact. The student is required to write the correct
answer to each question before he is permitted to
proceed to the next frame. This insures adequate

An outstanding programed manual—the initial unit
of a complete 12-unit course in General Chemistry.
It presents, at a rigorous yet workable level, one of
the areas in chemistry freshmen find most difficult.
Molecular Equilibrium is a supplement to text and
classroom . . . enabling the student to successfully
teach himself . . . at his own pace. Progressively and
surely, the student substantiates each fact as he goes
along. He is required to respond correctly to ques-

feedback and reinforcement. After about 7 hours
of study the reader can expect to reach a level where
he can calculate the pH of buffer systems, select
indicators and buffers for various applications, in-
terpret the titration curves of multifunctional com-
pounds, etc.

By HALvOorR N. CHRISTENSEN, Ph.D., Professor of Biological

Chemistry and Chairman of the Department, the University

of Michigan. 60 pages, 714” x 10V4”, illustrated. $1.75.
New—Published July, 1963.

Equilibrium

tions on each small step, each bit of information,
before he may proceed. Sections include: Reversible
Reactions; Static vs. Dynamic Equilibrium; Het-
erogeneous. Reactions; Stress; The Role of the Cata-
lyst; Le Chatelier’s Principle; etc. A complete prob-
lem section at the end of the book helps check com-
prehension.

By Paur H. CaARNELL, Ph.D., Albion College, Michigan; and

: go;%tta N. Reusch, Ph.D. 217 pages, 714" X 10%4”, illustrated.
2.25.

New—Published September, 1963.

New (2nd) Edition! Arey—Human Histology

Here is a beautifully illustrated, graphic guide
through the many complexities of human histology.
Information is carefully arranged under heads and
subheads in this unique, logical presentation of the
entire field of histology. Each sentence (most are a
single line long) is written in a crisp, narrative
style. These sentences are arranged into visual groups,
progressively indented. The student can immediately

spot the facts of major importance, while subordi.
nate details are quickly discernable without detract-
ing from the over-all view of the topic. The many
new 2-color illustrations greatly enhance the presen-
tation.

By LESLIE BRAINERD AREY, Ph.D., Sc.D., LL.D., Robert
Laughlin Rea, Professor of Anatomy, Emeritus, Northwestern
University. 336 pages, 77 x 107, with 398 illustrations on 22
two-color plates. $7.50.

New (2nd) Edition—Published June 1963!

Gladly sent to teachers on approval

w. B. SA""nERs OOMPANY West Washington Square ¢ Phila. 5, Pa.

[0 Check enclosed (Send postpaid)
[0 Esper—A History of Psychology.......About $7.00
O Christensen—pH & Dissociation............. $1.75

Please send me:

Name........

L R R I R R R R R R R T Y

Address. .. vviiii ittt iiiieneienaneneeene POSTHON. vt tteenenereeeannnnarsenns

Sc. 2-7-64

O Bill me
[] Carnell & Reusch.......$2.25
O Arey—Histology........$7.50
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" Mitotic apparatus isolated from the
sea urchin, - Lytechinus variegatus, in
hexanediol. In this phase-contrast
view of the metaphase mitotic appa-
ratus, the chromosomes are visible
midway between the two poles. Spin-
dle fibers are visible in the mid-polar
region but other achromatic fibrous
components are not in focus (about
X 2240). See page 580.




Individually gauged,

ACE TRUBORE STIRRERS

perform better,lastlonger

The following performance assured by individual gaug-
ing has made the Ace Trubore® Stirrer the most widely
used precision glass stirrer in research today: Average leak
rate of only 6.4 mm. Hg./min. (unlubricated) at 760
mm. Hg. differential pressure. For lubricated stirrers,
leakage is less than 0.05 mm. Hg./min. for the same pres-
sure differential. A pressure of 1 mm. absolute is attain-
able with unlubricated surfaces at speed of less than 100
I.p.m.

This outstanding performance is lasting. Trubore bear-
ings have smooth transparent surfaces; this feature auto-
matically reduces leak path for a given fit clearance and
surface roughness; it also prolongs bearing life. Special
plateau grinding is employed on rods. This provides
maximum smoothness consistent with optimum retention
of lubricant. You will note that only a small well is pro-
vided at the top of Ace bearings for lubricant. This is be-
cause only a small amount of Stir-Lube* is needed for
many hours of stirring.

Trubore stirrers, pioneered by Ace, feature a variety of
well designed interchangeable bearing and rod. There
are 8 types of interchangeable bearings; 10 types of rod
(glass and Fluorocarbon), with a choice of paddles. There
is a complete line of Trubore accessories, connectors, stir-

ring motors. Ace Trubore stirrers feature everything you
need for unequalled performance in stirring, including
Stir-Lube lubricant, the only lubricant especially made for

“STIR-LUBE' o
2t TRUBORE STIRRER D0t glass bearings. Full information in our new Trubore stir-

o, 0 Place o gmgy t on the brglt
ol M smount o g
e

rer brochure. Please send for your copy.

% ® T.M. Ace Glass Incorporated
STIR-LUBE* LUBRICANT

A superior low melting lubricant, prevents
damage to glass bearings, makes thin films
easy to apply. A necessity over 500 r.p.m.
Has load carrying capacity three times that
of comparable petrolcum oils.

ACE GLASS \corrPorATED

Vineland ,New Jersey

LOVISVILLE, Ky. BOX 996 SPRINGFIELD, MASS. 80X 1688
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clean ... THE NEW LOOK IN PLASTIC TUBES

The Autoclear tube — a new development by IEC
— can substantially cut your laboratory tube
costs. It's absolutely clear. Clear as glass. But it
won't break. It's made of a special high impact
polycarbonate plastic. You can drop it. Step on it.
Hit it with a hammer — it just won't shatter. You
can centrifuge it to 100,000 XG. Autoclave it at
285° F. Re-use it over and over again. Autoclear
tubes are resistant to most laboratory chemicals.

And they're cheap — not just economical — cheap.
When you consider their low initial cost and long
life, you can easily see the favorable impact they’ll
make on your lab budget.

LIST PRICE/100 TUBE CASE

DESCRIPTION 1-4 5-19 20+

1648 15ml, 16 mm x 114 mm 25.20 23.80 22.40

2810* 15 ml, 15mm x 119 mm 31.50 29.75 28.00

1650 50 ml, 29 mm x 104 mm 31.50 29.75 28.00

2809* 50 ml, 29 mm x 133 mm*45.00 42.50 40.00
*Conical Style

CAT. NO.

Thirteen other sizes are available ranging from 3
to125 ml. Have your IEC dealerdeliver a trial case.
You will see what we mean — clearly!

Write for 12-page brochure on IEC plastic ware.

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE - NEEDHAM HEIGHTS 94, MASS.




One of a series briefly describing GM’s research in depth

HOW A CAR RESPONDS
TO CROSSWINDS

A rocket engine is being used by an engineering
research group at our Laboratories to study the effects
of crosswinds on the directional behavior of

passenger cars.

Mounted on the side of a full-size car, the lightweight
engine can exert a maximum thrust of 200 pounds . . . a
force equivalent to a 25-mph crosswind hitting a

vehicle traveling 60 mph. Because a vehicle’s
aerodynamic center of pressure is a function of body
shape, engineers—simply by shifting rocket engine
location—have been able to evaluate the effects of body
changes on a car’s response to crosswind disturbances.

This flexibility of location is one of several advantages
of the new system over previous attempts to study
crosswind effects. Both force and time of the thrust is
accurately controlled for each test run.

An important result of this work has been the
experimental verification of theoretical equations of
lateral motion. These equations form a
mathematical model of the vehicle—a model we are
now using in computer simulation of car handling.

This directed interplay of theory, experiment and
analysis is another example of how GM engineers are
working to find a better way—through research in depth.

General Motors Research Laboratories

Warren, Michigan
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VA automatically

.upto FIVE

clnllslel-Tedlel chromatograms
in 24 hours

J: (without human intervention)
Load it, set it and forget it...samples are automatically
4 - programmed one after the other...next day you’ll

have up to five complete chromatograms from a

like number of samples. Technicon’s accelerated

Amino Acids AutoAnalyzer separates and analyzes

the amino acids normally found in protein
hydrolysates in less than five hours

...one machine completes the separation and

analysis of!gup to five different samples in just one day.

;One Chromatogram automatically follows

another from start to finish with no human

inte%rvention. Here’s how...merely arrange the

requireél chromatographic columns (up to five) in

series and autoanalyze the column effluents in

pre-timed sequence. This advance in ion exchange

chromatography is made possible by the superior

resolving power of Technicon’s unique Chromobead*

e e

| B i i resin...plus new chromatographic columns which
i 1 .

are eluted by a very steep pH and ionic

strength gradient.
Load 1, 2, 3, 4or5...
columns ‘depending on yo:r daily workload. ey SRR DO S
What's more, you can o apt your present 7_\ D
AutoAnalyzer system to this new technique. ] w nalyzer'

el
[ . *Trade Mark

- ' ~ M CHROMATOGRAPHY CORP.
. Research Park+* Chauncey, New York
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igh Voltags ELICTROPHORISIS Bysies

@

(Model 910—10,000V illustrated)

VOLTAGE OR CURRENT REGULATED
e Amino Acid Analysis
o Peptide Analysis (finger printing)
e Nucleotides
e IDENTIFY and CHARACTERIZE PROTEIN MATERIAL

NEW RESEARCH VISTAS NOW AVAILABLE

High Voltage ELECTROPHORESIS Systems

by VANGUARD

Analytical Electrophoresis offers a time-saving tech-
nique many laboratories could use effectively. Vanguard
Instrument Company, realizing this, is now introducing
a system that is the result of extensive comparative and
laboratory use studies. Benefiting from the experience
of pioneer users of electrophoresis, Vanguard has de-
signed systems which produce unparalleled reliability
with speed and versatility. One of the many outstanding
features incorporated in this system is the constant
temperature control. Consequently, temperature grad-
ients on the paper are kept to an absolute minimum,
resulting in maximum reproducibility of runs. Vanguard
Electrophoresis Systems are available with 5,000 or
10,000 Volt power packages with single or double com-
partment tanks (for simultaneous running of two dif-
ferent systems). We can recommend the right combi-
nation of units to give you maximum performance.

Designed and tested under the guidance of Dr. Tohru Inouye,
pioneer user of HV electrophoresis analysis.

Other features and specifications: m Leakproof molded
fiberglass tank—shockproof and breakage-resistant
® Large observation ports—three on each side of tank
m Clear, acid-resistant, acrylic plastic paper rack de-
signed to accommodate various sizes of sheets or
strips mUnique plastic clip paper retainers m Stainless
steel refrigerating coils m Constant temperature control
for cooling coils—either tap water or refrigerant m Auto-
matic circulating pump for constant tank temperature
m Automatic temperature control shut-off with alarm
mUsemultiple strips or large sheets for two-dimensional
electrophoresis m Voltage regulated for constant mi-
gration rates m Current regulation optional ® Built-in
timer automatically shuts system down at conclusion
of run mSingle or double compartment tanks available.
m Entire system completely interlocked for maximum
safety.

Write or phone for complete specifications.

VANGUARD

VAINGUARD INSTRUMENT COMPANY Designers and Manufacturers of Precision Instrumentation for Research
P. O. Box 244, LaGrange, lllinois 60525, 312 FL 2-1600 e Regional Offices: New York, 103 Park Ave., Suite 1204, TN 7-1998
San Francisco, 115 New Montgomery St., EX 2-0511 o Baltimore, 217 North Calvert St., 727-36668 e Houston, 1213 Capitol Ave., CA 5-5757
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VANGUARD

MODEL 880 4 PI AUTOSCANNER REDUCES
BACKGROUND TO LESS THAN 10 CPM, REVOLU-
TIONIZES COUNTING OF H3, C"“, AND S%

Directly below you see the Vanguard Model 880 Auto-
scanner which combines low background (actually less
than 10 cpm) with 4 pi detection, plus automatic opera-
tion. The result is remarkable éensitivity in chromato-
gram scanning of low-energy, beta-emitting radioiso-
topes. Since its introduction, the Model 880 Autoscanner
has been in constant demand from medical, agricul-
tural and pharmaceutical research laboratories.

m Windowless gas-flow, geiger detection, counts radi-
ation on both strip sides simultaneously m Completely
transistorized m Automatic shut-off of gas and power

mHandles chromatograms 1} to 4 cm, wide in lengths
to 100 ft. m Automatically marks solvent fronts, leading
and trailing edges of strips m 10 scanning speeds, 5 rate
meter time constants, 7 count rate ranges, 5 individual
slit width collimations m Better than 29 accuracy of
count rate on all ranges m Compact, one unit system,
adaptable to direct digital quantitation.

Informative brochure available! If you would like detailed
information about Vanguard's Model 880 Autoscanner,
send for this free brochure. It outlines distinctive fea-
tures and lists all operational characteristics.

VAINGUARD

ANALYZE RADIO CHROMATOGRAMS WITH EXCEPTIONAL
SENSITIVITY, EASE AND SPEED.

MODEL 880

VAINGTUARD INSTRUMENT COMPANY Designers and Manufacturers of Precision Instrumentation for Research
P. O. Box 244, LaGrange, lllinois 60525, 312 FL 2-1600 e Regional Offices: New York, 103 Park Ave., Suite 1204, TN 7-1998
San Francisco, 115 New Montgomery St., EX 2-0511 e Baltimore, 217 North Calvert St., 727-3666 e Houston, 1213 Capitol Ave., CA 5-5757
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VICKERS BRIEFS

Instruments and Applications

The Vickers Inverted
Biological Microscopes

Inverted Microscope with Baker Trilux Condenser
allowing instant interchange between regular,
dark ground and phase contrast examination.

This new series of microscope
stands has been produced to suit the
needs both of those who are concerned
with the examination of material in
large flasks and those who wish to em-
ploy all techniques of high-powered
microscopy and photomicrography on
preparations which may or must be
viewed with slide or chamber in
inverted position.

A feature of the design is that the
stage is fixed and does not move upon
manipulation of the focusing controls.
Stability is further increased by the em-
ployment of ball bearing focusing
slideways, set unusually far apart and
of extra length, which move objectives
and body tube. An omni-directional
gliding stage provides for fast scanning
and precise positioning of the object.

The focusing substage can be swung
off the optical axis so as to accom-
modate even very large bottles and
flasks. With the substage in use ac-
cessories are provided for normal
transmitted light, dark ground or
phase contrast examinations at all
magnifications. A special long working
distance objective is offered, initial
magnification 20X, N.A. 0.25, working

514

distance 14mm, which can be used
either dry or immersed, with or with-
out a cover-slip.

Accessory equipment for simultane-
ous viewing and 35mm photography
can be employed. The new Vickers
Automatic Exposure equipment (which
provides for automatic integrating cal-
culation of exposure time and actuation
of electromagnetic camera shutter)
ensures the obtaining of rapid, correct
and uniform exposures.

Vickers-Vinten Equipment for
Time-Lapse Cine-photomicrography

!_ o |

Vickers-Vinten Time Lapse Equipment.

Featured in this new equipment is
an Electronic Time Lapse unit of ex-
traordinary versatility which has been
developed in collaboration with Dr. R.

T

G N

Metallographs e Dilatometers o

Thermobalances e

Barer and Mr. J. Underwood, Oxford
University. With this unit the 16mm
Vinten Camera can be operated on
Single Shot, Time Lapse or Contin-
uous (8, 16 or 24 frames per second)
settings, with changeover between
these instantaneous. On the Time
Lapse setting any of 15 time intervals
from % second to one hour can be
dialled in. Nine different exposure
times from % sec. to 1 minute can be
selected. A zeroing frame counter is
fitted as well as provision for switching
off an external light source between
exposures (when interval times longer
than one minute are selected).

The Vinten 16mm Scientific Camera
Mk 1. has been especially designed for
time-lapse applications. It is remark-
ably free of vibration. Construction is
at once rugged and precise — its op-
eration is absolutely dependable at
any speed and over long periods of
time. A 200 ft. film magazine is
supplied.

The viewing system shown in the
photograph allows the operator the
choice of (1) viewing object or (2)
monitoring light level, either simulta-
neously with exposure.

The McArthur Microscope

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

Biological « Metallurgical » Polarizing — MICROSCOPES - Student  Routine « Research « Special Research

Particle Counting and Sizing Equipment
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BUDGET-PRICE JEM-T6 ELECTRON MICROSCOPE:
20A RESOLUTION .. . . 30,000X MAGNIFICATION
Available in the U.S. and Canada only from Fisher Scientific, the JEM-T6 Electron
Microscope guarantees resolving power of better than 20A and achieves 12A.
Direct magnification: 500X to 30,000X. The JEM-T6 is a true electromagnetic
microscope at a price which equals or beats that of less satisfactory instruments.
Excellent for classroom teaching and practice. Ideal for specimen review. If you
want a compact, even lower priced electron microscope, Fisher recommends
the JEM-T1. Resolution: 50A; direct magnification: 5000X. Both microscopes
are available under terms of the new Fisher Financing Plan. For more facts
about the microscopes and the Financing Plan, write Fisher Scientific Company,
139 Fisher Building, Pittsburgh 19, Pennsylvania. X-268

TESTIS
OF RAT :
25,000X P |

% FISHER SCIENTIFIC

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

Boston « Chicago « Fort Worth « Houston « New York « Odessa, Texas « Philadelphia
Pittsburgh « St.Louis ¢ Union, N.J. « Washington + Edmonton s Montreal « Toronto
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A Selection of Wiley and Interscience
Books for Lab, Library, Desk and Study

All of them are available on approval.

PHILOSOPHY OF SCIENCE: The
Delaware Seminar

Volume II: 1962-1963

General Editor: WiLLiaM L. REese, University of Dela-
ware. Edited by BERNARD BAUMRIN, University of Dela-
ware. This is the second volume in a new Interscience series
devoted to the advancement and dispersal of research in
philosophy of science. The papers contained in each volume
offer both new theories on controversial questions and
critiques of contemporary research and analysis. Volume
II deals with problems relating to the physical sciences, An
Interscience Book. 1963. 551 pages. $14.50. Volume I:
1963. 370 pages. $9.75.

NEWER METHODS OF POLYMER
CHARACTERIZATION

By BacoN KE, C. F. Kettering Research Laboratory, Yel-
low Springs, Ohkio. This is a collection of recently devel-
oped methods for characterizing natural and synthetic
macromolecules. The 16 chapters—all by authorities in the
field—cover a variety of physical and physicochemical
methods. The newly-discovered phenomenon called micro-
tacticity is discussed, and methods used for its study are
pointed out. Volume 6 in the Interscience Polymer Re-
views Series. 1964. In press. Approx. 744 pages. $24.50.

ESSAYS ON ATOMIC PHYSICS AND
HUMAN KNOWLEDGE, 1958-1962

By NieLs BoHR. A sequel to two earlier collections of
essays, this volume contains a number of articles written
by Bohr during the last five years of his life. The un-
finished manuscript “Light and Life Revisited” is included.
The theme of the first four essays is the elaboration and
development of the general viewpoints described in the
earlier collections. 1964. Approx. 112 pages. Prob. $5.00.

THE ELEMENTS AND STRUCTURE OF
THE PHYSICAL SCIENCES

By JULIEN A. RIPLEY, JRr., Wilkes College, Wilkes-Batre,
Pennsylvania. A unique and thought-provoking text that
sets forth the major theories, principles and laws of physi-
cal science, covering their logical structure and the empiri-
cal evidence validating that structure. The ideas are dis-
cussed within their historical and philosophical contexts,
and the philosophical consequences of new theories are
carefully examined. An entite chapter is devoted to mathe-
matics and its relationship to science. 1964. Approx. 536
pages. Prob. $8.50.

ATLAS OF DRAWINGS FOR
CHORDATE ANATOMY

Second Edition

By SAMUEL Eppy, University of Minnesoia. The second
edition has been completely revised and includes entirely
new drawings. The 180 unlabelled figures are distinguished
by their accuracy and cleatness, and are large enough to
give ample room for labelling. The material is arranged
by systems—the best method for the study of comparative
anatomy. 1964. Approx. 328 pages. $5.75.

THE PSITTACOSIS GROUP AS BACTERIA

By James W. MOULDER, The University of Chicago. A
summary of the chemical and biological properties of this
important group of microorganisms. The author’s thesis is
that these properties clearly demonstrate that members of
the psittacosis group are not viruses but bacteria. A pio-
neering work on the subject, the book emphasizes the
descent of the strict intracellular parasites of the psitta-
cosis group from bacterial ancestors, and relates these micro-
organisms to other forms of life. A volume in the CIBA
Lectures in Microbial Biochemistry Series. 1964. Approx.
112 pages. $4.00.

PERSONALITY CHANGE

Edited by PHILIP WORCHEL and DONN BYRNE, both of
the University of Texas. A consideration of personality
change incorporating the most recent thinking of numerous
leaders in the field. The papers presented are the results of
a Symposium on Personality Change held at the University
of Texas, June, 1961—April, 1962. 1964. Approx. 672
pages. Prob. $13.95.

ELEMENTARY HUMAN ANATOMY

By ANDREW ]. BERGER, University of Michigan Medical
School. A well-balanced presentation of 4/l systems and
regions of the human body, avoiding minute technical de-
scriptions of bones and muscle attachments. Both the
basic plan of each system and the functional aspects are
dealt with. 1964, Approx. 552 pages. $7.75.

THE ARCHITECTURE OF THE GERMPLASM

By VERNE GRANT, Rancho Santa Ana Botanic Garden,
California. The author combines the Weismannian and the
Mendelian approaches to the analysis of the genotype of
higher plants, and arrives at an original thesis: the com-
plex but unified genotypes have been built up from simpler
components during long periods of evolution. A summary
of recent and classical literature of plant genetics supports
the thesis. 1964. 236 pages. $9.75.

Send for on-approval copies.

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N.Y., 10016

516

SCIENCE, VOL. 143



A Selection of Wiley and Interscience
Books for Lab, Library, Desk and Study

All of them are available on approval.
L |

TREATISE ON ANALYTICAL CHEMISTRY
Part II—Volume 6

Edited by 1. M. KOLTHOFF, University of Minnesota, and
PuiLP J. ELVING, University of Michigan. With the assist-
ance of ERNEST B. SANDELL, University of Minnesota. The
many-volume Treatise presents a concise and critical sys-
tematic treatment of all aspects of classical and modern
analytical chemistry. It is a complete source of informa-
tion and a real stimulus to fundamental research in pure
and applied analytical chemistry. An Interscience Book.
1964. In press. Part 1—Volume 6: 1964. In preparation.

NUCLEAR INTERACTIONS

By SErGI0 DEBENEDETTI, Carnegie Institute of Tech-
nology. Stressing fundamental interaction, this book intro-
duces conservation principles and invariances at the outset.
A complete explanation of all theoretical tools is given,
including scattering theory—quantization of radiation
field—property of multiple radiation—Dirac theory and
Feynman diagrams—meson theory—weak interactions—
and many more. Both relativistic and nonrelativistic
aspects of the subject are covered. 1964. Approx. 616
pages. Prob. $16.00.

DETERMINATION OF pH: Theory and Practice

By ROGER G. BATEs, Chief, Solution Chemistry Section,
National Burean of Standards. Combines an authoritative,
thorough treatment of the theory of pH and acidity meas-
urements with a practical guide to the experimental tech-
niques of pH determination, 1964. Approx. 440 pages.
Prob. $14.00.

MATHEMATICS AND PSYCHOLOGY
The first volume of PERSPECTIVES IN PSYCHOLOGY

By GEORGE A. MILLER, Harvard University. This book
inaugurates a new series, Perspectives in Psychology. Edited
by George Mandler and Leonard Kessen, the series will be
devoted to original works on the history and development
of psychology. The present book shows that there is in-
trinsic coherence in the way psychologists have used mathe-
matical reasoning. 1964. 295 pages. Paperbound: $3.45.

COMMUNICATION SATELLITES

By GEORGE E. MUELLER and EUGENE R. SPANGLER, both
of Space Technology Laboratories, Inc. Sets forth the sig-
nificant problems for communications satellites and shows
the avenues available for their solution. The problems of
reliability and cost are thoroughly reviewed. 1964. Approx.
288 pages. Prob. $10.00.

PARASITIC COPEPODA AND BRANCHIURA
OF FISHES

By SAtYu YAMAGUTI, Kyoto, Japan. The author provides
diagnoses and identification keys for a4/l the known fam-
ilies and genera of the copepoda parasitic on vertebrates
and Branchiura of fishes. Species are listed with their hosts
and geographical distributions. The volume is profusely
illustrated with 333 full page plates. An Interscience Book.
1963. 1105 pages. $75.00.

THE ELEMENTS OF STOCHASTIC
PROCESSES WITH APPLICATIONS
TO THE NATURAL SCIENCES

By NorMAN T. J. BAILEY, University of Oxford. Develops
an introductory account of the theory and application of the
evolutionary type of stochastic processes, emphasizing the
practical mathematical treatment of phenomena that involve
a flow of events in time (e.g., birth, death, transformation,
evolution). The book adopts the heuristic approach of ap-
plied mathematics and develops theoretical principles and
applied techniques simultaneously. 1964. Approx. 250
pages. Prob. $7.00.

PHYSICAL ORGANIC CHEMISTRY

By KENNETH B. WIBERG, Yale University. This book con-
centrates on the physical chemical aspects rather than the
organic chemical aspects of organic chemistry. Providing
a quantitative understanding of the material, it gives a more
detailed coverage of chemical bonding, spectra, equilibria
and kinetics than other books on ‘“‘physical” or “theo-
retical” organic chemistry. Physical Organic Chemistry also
sets forth the background necessary for reading the original
literature. A unique Appendix contains a variety of useful
material, including a discussion of computer program-
ming. 1964. Approx. 600 pages. Prob. $10.75.

THE COLLECTED PAPERS OF
LORD RUTHERFORD OF NELSON

Volume 2

Published under the scientific direction of SIR JAMES
CHADWICK, F.R.S. The two volumes of Rutherford’s
collected works set up a memorial to one of the greatest
figures in the history of science. Volume 2 contains the
papers of the Manchester period, 1907-1919. It includes
photographs of the man and of his apparatus dating from
the period covered. Personal recollections by friends and
colleagues are included. An Interscience Book. Volume 2:
é963. 590 pages. $17.25. Volume 1: 1961. 931 pages.
19.50. '

Send for on-approval copies.

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N.Y., 10016
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RECORDING

POLAROGRAPHIC
ANALYZER

The Polarecord E 261-R is the only instrument currently available
which can be applied to the various polarographic methods now
developed because it provides the chart-speeds, voltage scan
speeds, mechanical systems, and compensation facilities neces-
sary for effective use of these procedures. The equipment illus-
trated is all that is required for Normal, Rapid or Stripping
Analysis Polarography—and permits the determination of con-

518

Normal D. C. Polarography
Controlled (Rapid) D. C. Polarography
Stripping Analysis Polarography

A. C. Polarography

centrations to 10-° Molar. For A. C. Polarography, an auxiliary
power supply is offered.

Recently, new analytical procedures based on the use of our
exclusive controlled (rapid) forced dropping mercury electrode
have been developed by major U.S. chemical laboratories using
the Polarecord. For complete current technical information and
descriptive literature, please contact:

(NEW ADDRESS)
/ BRINKMANN INSTRUMENTS INC.,
‘ ) CANTIAGUE ROAD, WESTBURY, L. 1., NEW YORK
- 3 ST. LOUIS « CHICAGO « HOUSTON  CLEVELAND
] . PHILADELPHIA « SAN FRANC!ISCO
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Model R7 Recipro-Glide Shaker
Variable speed range: 65-200 strokes per min,
Uniform 114” reciprocal stroke. Available with
box carrier (illustrated), as well as with a vari-
ety of shaker platforms. Larger capacity model
also offered. Holds 40/250-ml flasks*.

What Type of Shaker

- B ——

Do You Prefer?

Gyrotory®, reciprocating, water bath or incubator...
there is a New Brunswick shaker to meet your
particular requirements.

Over 25 different models are
available with numerous holding
devices and interchangeable
shaking platforms for flask sizes
from 10-ml to 6 liters, test
tubes, separatory funnels, 5-gal-
lon carboys, or other containers.

Ranging in size from bench-
top shakers to large, 4-tier in-
dustrial models, this apparatus
is available in a wide range of
speeds and strokes. Some units

are equipped with facilities for
gassing; others are refrigerated
and illuminated for low temper-
ature and photosynthesis studies.

NBS shakers are precision-
built with powerful drives for
continuous operation and long
life. Performance is smooth,
quiet, and dependable regardless
of speed and loading conditions.
The apparatus is uncondition-
ally warranted for one full year.

WRITE FOR CATALOG GRS/274

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

Manufacturers and Distributors of Precision Laboratory Apparatus

7 FEBRUARY 1964

Model S-3 Gyrotory Shaker
Variable speed range: 85-285 rpm or 140-
400 rpm. Uniform 34" stroke. Holds 25/250-
ml flasks*.

Model G76 Gyrotory Water
Bath Shaker

Speed ranges: 85-285 rpm or 140-400 rpm.

1," stroke. Temperature adjustable to 100°

C + 0.5 C. Cooling coil and gassing hood

optional. Models available with reciprocal

agitation, Holds 9/250-ml flasks*.

Model G10 Gyrotory Shaker
Variable speed range: 140-400 rpm or 50-
150 rpm. Uniform 1” stroke. Holds 40/250-
ml flasks*. Larger platform holds 70/250-
ml flasks*.

=

Model G25 Gyrotory

Incubator-Shaker
Variable speed range: 140-400 rpm or 50-
150 rpm. Uniform 17 stroke. Thermostatic
temperature control to 60°C -+ 0.5° C.
Optional connections for gassing. Larger
refrigerated models also available. Holds
40/250-m| flasks*.

ey Ilvma

Model RB2 Reciprocating
Tier Shaker
Speed range: 35-200 strokes per min. Con-
tinuously adjustable stroke from 0-4”.
Holds 192/250-ml flasks on 6 removable
trays*.

Model V Rotary Flask Shaker
Variable speed range: 160-400 rpm or 100-
250 rpm. 17 stroke. Holds 40/250-mi
flasks*.

* Accommodates a variety of flask sizes.

250-ml size used for comparing shaker capacities.
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WHY SorRVALL DUAL TEMPERATURE CONTROL?

Request Bulletin SC-2RC2-T

For several good and functional reasons. A rotor running at speed requires a
greater rate of heat extraction than when it is at rest. A single temperature con-
trol cannot differentiate. Set to cool the rotor during the running portion of the
operating cycle, it would overcool a rotor slowing down, and even freeze the
contents of a rotor at rest. SORVALL’s dual control on the other hand can be pre-
set to provide a constant temperature level throughout the entire cycle of run-
ning, deceleration, and rest. Because SORVALL’S sensitizing element surrounds
the base of the exclusive Gyro-Action Direct Drive, immediately adjacent to
the rotor, it provides far more accuracy and reliability in the area important to
you — rotor contents — than any similar control available. With SORvALL, the
“holding” control takes over automatically from the “running” control at just
the right moment during deceleration, and then “holds” your desired tempera-
ture indefinitely after the rotor has stopped. SORVALL, and only SORVALL,has
had years of experience with dual temperature controls, and has proved them
in use with thousands of refrigerated centrifuges in leading laboratories all
over the world. This is one more reason why the RC-2 (illustrated) is a truly
“set it and forget it” instrument. RC-2 Automatic Superspeed Refrigerated
Centrifuge — 17,500 rpm — 37,000 x G — 6 Angle and Horizontal Rotors.

Ivan Sorvall, Inc. NORWALK + CONNECTICUT
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Birds of a feather

The old adage proves true here.

We're proud to announce our newly
formed association with RGI Incor-
porated. Our sales force is nowsport-
ing two feathers in their hats and
equipped to handle RGI instrumen-
tation products as well as Kontes
quality technical glassware.

The RGI line of precision laboratory
instruments is second to none for

trouble-free simplicity of design and
ease of operation. Designed by Dr.
Roger Gilmont, each instrument was
stripped of unnecessary complexity
and functionally improved to elimi-
nate points of possible failure and,
logically enough, reduce costs.

If you work with pressure or vacuum
controls, flowmeters, viscosimeters,
McLeod gages, manometric gages,

KONTES of lllinois. Franklin Park, lllinois

and micrometric syringes or burets,
we think you will be interested in
talking to your Kontes representative
—or, write to our general offices for
the newcomprehensive KontesCata-
log TG-20 which includes a 24-page
section on RGI Incorporated products.

KONTES

GLASS COMPANY
Vineland, New Jersey
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BUY THIS REGORDER

It isn't a better recorder simply because it's new. But it is new, and it is better. It's one of
Varian'’s new G-40 series ten-inch potentiometer recorders. And here are five reasons why
you should buy one.

1. THEY'RE COMPACT. Die-cast aluminum 3. CHOOSE FROM SINGLE OR MULTIPLE
case, door, and chassis make Varian's G-40 RANGE MODELS. Eight push-button ranges—
series of ten-inch recorders rugged and easy 1 mv to 100 volts—or single range. Attenuator
to service, yet these recorders weigh only 30 adjustment on all.

pounds. Solid-state design cuts needless flab

off them, too. 4. FAST PEN SPEED. Less than %2 second full
2. TRUE DIFFERENTIAL INPUT CIRCUIT. scale.

That means you get both high input imped-

ance and high common mode rejection. You 5. AND THEY ARE ACCURATE: 0.25% +5 pv
can operate them with unbalanced inputs. on 1 mv range; all other ranges 0.25%.

That do it? Or do you need more facts about the optional chart speeds (we've got up to 9),
about how easy they are to operate (controls are in front), about how they’'re portable or rack-
mountable (they're both), or about cost (as low as $985 — quantity or OEM orders get healthy
discounts). Get all the facts. Write Recorder Division and ask. We're sure you’ll like our answers.
And our new G-40 ten-inch recorders. Three distinct models available now for laboratory,
industrial, or OEM applications. Other inputs available as specials.

@ VARIAN G755 WA, pao Ao 18, CALF

In Europe contact Varian A. G., Zug. Switzerlanc
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Ascites tumor cells: negative and positive image contrast.

Maximum contrast in interference microscopy

The design of Carl Zeiss Interference Attach- ment provides as much separation between ob-

ments for transmitted light is based on Jamin- servation and comparison ray paths. This as-
lebedeff concepts. Present scientific and manu- sures maximum image contrast.
facturing methods have made it possible to All sensitive optical parts are mounted free
greatly improve the equipment so that it can be from strain; thus, images of highest quality are

used at highest magnifications. produced and phase differences can be most

The Interference Attachments were designed accurately measured. A variety of compen-

\ﬂg sators is available for measuring small and

scopes, except the KFT. They are quickly large phase differences, which must be deter-

installed and very simple to manipulate. The ‘ /. f‘ mined to calculate concentrations, thicknesses,

use of matched birefringent plates permits crit- © refractive indices, etc. of objects examined.

for the various Carl Zeiss Polarizing Micro-

ical alignment of the beam-splitting and beam- Write Dept. SC for further details. Complete

Interference Attachments.
combining systems. No other interference equip- service facilities available.

CARL ZEISS, inc

444 Fifth Avenue, New York, N. Y. 10018
BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE IN CANADA: TORONTO. MONTREAL, WINNIPEG, VANCOUVER

The Great Name in Optics
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American Association for the
Advancement of Science

BOARD OF DIRECTORS
Alan T. Waterman, Retiring President, Chairman
Laurence M. Gould, President
Henry Eyring, President FElect
John W. Gardner Mina Rees
H. Bentley Glass Walter Orr Roberts
David R. Goddard Athelsan F. Spilhaus

Don K. Price H. Burr Steinbach
Paul E. Klopsteg Dael Wolfle
Treasurer Executive Officer

VICE PRESIDENTS AND
SECRETARIES OF SECTIONS
MATHEMATICS (A)
R. W. Hamming
Pavsics (B)
Ralph A. Sawyer
CHEMISTRY (C)

Wallace Givens

Stanley S. Ballard

Roland Rivest S. L. Meisel
AsTrRONOMY (D)

Walter Orr Roberts Frank Bradshaw Wood
GEOLOGY AND GEOGRAPHY (E)

Trevor Lloyd Richard H. Mahard

ZooLOGICAL SCIENCES (F)
Arthur D, Hasler
BotanIicaL SciENCES (G)
Harriet B. Creighton Warren H., Wagner
ANTHROPOLOGY (H)
Anthony F. C. Wallace Eleanor Leacock
Psycnorogy (I)
Lorrin A. Riggs Frank W. Finger
SociaL ANp EcoNoMic SciENces (K)

David W. Bishop

Harold D. Lasswell Ithiel de Sola Pool
HISTORY AND PHILOSOPHY OF SCIENCE (L)
John Murdoch N. Russell Hanson

ENGINEERING (M)
Charles F. Savage
MepicaL Sciences (N)
James Ebert Oscar Touster

DENTISTRY (Nd)
James A. English S. J. Kreshover
PHARMACEUTICAL ScIENCES (Np)

Leroy K. Wheelock

Lee H. MacDonald Joseph P. Buckley
AGRICULTURE (QO)
Edward F. Knipling Howard B. Sprague

INDUSTRIAL ScIENCE (P)
Allen T. Bonnell

EpucaTiON (Q)

Herbert S. Conrad Frederic B. Dutton
INFORMATION AND COMMUNICATION (T)

Wallace R, Brode Phyitis V, Parkins
Staristics (U) ’

Samuel S. Wilks Morris B. Ullman

PACIFIC DIVISION

Phil E. Church Robert C, Miller
President Secretary

SOUTHWESTERN AND ROCKY
MOUNTAIN DIVISION

Edwin R. Helwig Marlowe G. Anderson
President Executive "Secretary

ALASKA DIVISION

Allan H. Mick George Dahlgren
President Executive Secretary

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

Drilling in the Ocean Floor

The lengthy controversy concerning Mohole drilling (Science, 10
Jan., 17 Jan., 24 Jan.) had some constructive aspects. Strong-minded,
knowledgeable scientists cared enough and believed enough in deep-sea
drilling to fight over how it should be conducted. Disagreement over
the proper scope of the project led to recognition of the desirability
of a broad program of exploration of the rocks under the oceans.
Even the spectacle of scientists in conflict had a positive side, for
the resultant open discussion provided the Congress and the public
with a basis for trust in the eventual decisions. But a good thing
can be overdone. There has been more than enough controversy
about Mohole. We should -all be pleased with the way Leland
Haworth, director of the National Science Foundation, has assumed
authority . in the matter, and with the prospects for an effective
future organization.

The time has come to forget the trauma of the past and to look
toward the opportunities of the future. We know so little about the
rocks under the sea that the potentialities are difficult to evaluate.
But that is precisely the reason we should explore .them. In the
scientific area, many major possibilities have been pointed out which
are of interest to everyone, for drilling at sea may provide informa-
tion on the history of the earth, the origin of life, the evolution of
life, continental drift, and the emergence and submergence of con-
tinents. One of the possible results of such investigation would be of
both scientific and practical importance. This is the elucidation of
the geochemical processes which have occurred and of the resultant
concentrations of chemicals to be found in the rocks. On conti-
nental shelves, exploration and exploitation are already proceeding.

Some of this activity can be carried out by techniques already
developed by the petroleum industry. Most of the sea bottom, how-
ever, is not accessible to such techniques. In attempting to assess
what might be found under the deep seas, there are two possible
approaches. One is to look at the material obtained from the ocean
floor. These samples are usually of only moderate interest, though
there are exceptions, such as the manganese nodules. A second ap-
proach is a more general one. Most of the rocks at the surfaces of
the present continents were formed from sediments deposited in
marine environments. We can use them as a kind of rough yard-
stick to gauge what might be found under the present seas. In the
past, the oceans have played the role of a gigantic laboratory in which
chemical processes have led to concentration of relatively rare sub-
stances, both organic and inorganic, into commercially valuable occur-
rences. An example is the role of the marine environment in the
formation of petroleum. Concentrations of trace elements in the
black shales ultimately will have great economic significance. On the
continents, exploitation of the crust is destined to provide returns of
the order of trillions (10*) of dollars.

Since the seas cover about 71 percent of the earth’s surface, the
wealth under them could be greater than that now known on land. To
obtain' even a glimpse of the scientific and economic potential will
involve great effort and the application of our best scientific and
engineering talents. We should not make small plans or squabble
further about objectives. Both deep and shallow exploratory drilling
are worth while. Both should be carried forward with no more
delay.—P.H.A.
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parison demonstrating greatly improved isotope
ration obtainable with the new TRI-CARB Spec-
eters by showing percentage of total carbon-14
h appears beyond tritium cut-off, Data is direct-
mparable in both cases: discriminator levels

set so that only 0.01% tritium remained in
arbon-14.

Paclksard
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SPECTROMETERS

The capability of a liquid scintillation spectrometer to separate
isotopes in a double-labeled sample can be measured by its ability
fo screen the weaker isotope out of the spectrum of the more
energetic one while maintaining optimum counting efficiency for
each. At the same time, the instrument must be capable of accept-
ing and amplifying linearly pulses of different magnitudes to permit
simultaneous counting of isotopes with widely varying energies.
New Tri-Carb Liquid Scintillation Spectrometers provide unequalled
isotope separation in a broad range of counting situations because
they incorporate:

(a) Pulse Summation—which provides a more precisé reproduc-
tion of the spectral shapes of low energy isotopes.

(b) Precisely adjustable channels of pulse-height analysis with
separate, non-overloading amplifiers for each channel.

PULSE SUMMATION

Pulse Summation is an exclusive Packard development for
utilizing essentially all of the light energy produced in liquid
scintillation solutions, instead of only half of the light as in
older coincidence-type liquid scintillation spectrometers. In the
liquid scintillation process, the total number of photons emitted
for each low energy beta particle is very small. Even with the
best light collection and photocathode conversion efficiencies,
only one or two photoelectrons are produced in each photo-
multiplier tube from an average 6 kev tritium particle. By doubling
the number of photoelectrons analyzed through the full use of
both photomultiplier tubes for pulse summation and subse-
quent pulse-height analysis, a substantial advantage can be
achieved in the statistics of photon collection and photoelec-
tron utilization. The more precise spectral curves achieved
in new Tri-Carb Spectrometers as a result of better sta-
tistics, provide unequalled separation of low energy iso-
topes such as tritium and carbon-14.

SEPARATE CHANNELS OF ANALYSIS

New Tri-Carb Spectrometers provide truly separate channels of
pulse-height analysis with adjustable upper and lower discrimi-
nator levels on each channel. Three interacting gain controls
for each channel permit precise adjustment of pulse attenua-
tion, without distortion, even when handling isotopes with
maximum energies varying as much as 100:1. Circuit design
limits amplifier overload to approximately 400X; recovery time
at this overload is only 0.4 usec. This allows highly accurate
selection of optimum counting conditions for each chan-
nel of analysis, and permits routine measurement of
isotope mixtures such as tritium and phosphorous-32.

Better isotope separation is just one of many significant new
features now available in Packard Tri-Carb Spectrometers.
Ask your Packard Sales Engineer for complete details,

or write for Bulletin.

PACKARD INSTRUMENT COMPANY, INC.

BOX 428 * LA GRANGE, ILLINOIS - AREA CODE 312 - 485-8330
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SYMBOL OF THE BEST IN LABORATORY MEDICINE

5 New Books Published in 1963 . ..

[ AUTOMATION IN CLINICAL CHEMISTRY by Walton H. Marsh, State Univ. of New York,
Brooklyn, N.Y. Sept. 63, 148 pp., 46 il. (Amer. Lee. Living Chemistry edited by I. Newton Kugel-
mass), $6.00 ‘

[0 OUTLINE OF PHARMACOLOGY AND THERAPEUTICS by Sister M. Mariel, St. Vincent Char-
ity Hosp., Cleveland, Ohio. Sept. '63, 304 pp., 221il.,, $12.50

0 THE AGAR PRECIPITATION TECHNIQUE AND ITS APPLICATION AS A DIAGNOSTIC
AND ANALYTICAL METHOD by F. Peetoom, Paris, France, June '63, 124 pp., 65 il., $6.50

(1 CLEARANCE TESTS IN CLINICAL MEDICINE by Francois C. Reubi, Univ. of Bern, Bern,
Swntzerland. June ‘63, 236 pp., 47 il. (Amer. Lec. Living Chemistry edited by 1. Newton Kugelmass),
$8.75

3 SPECTROPHOTOMETRIC ANALYSIS OF DRUGS INCLUDING ATLAS OF SPECTRA by
Irving Sunshine and S. R. Gerber, both of Cuyahoga County Coroner’s Office, Cleveland, Ohio. Aug.
’63, 256 pp., 411 il., $10.50

1

11 Classics That Should Be in Every Technician’s Library

3 POISON DETECTION IN HUMAN ORGANS by
Alan S. Curry, Harrogate Scholar of Trinity Col-
lege, Cambridge, England. April ’63, 172 pp., 7 il
(Amer. Lec. Living Chemistry edited by I. Newton
Kugelmass), $6.75

[0 STATISTICS FOR MEDICAL STUDENTS by
Robert G. Hoffman, Univ. of Florida, Gainesville,
Fla. Jan. ’63, 216 pp., 60 figs., 39 tables, $7.50

0 A SOURCE-BOOK OF BIOLOGICAL NAMES
AND TERMS (3rd Ed., Rev. & Enlarged 3rd
Pteg.), by Edmund C. Jaeger, Riverside, Calif. Aug.
’62, 360 pp., 106 il., $5.75

7 COMPARATIVE PATHOLOGY IN MONKEYS
by B. A. Lapin and L. A. Yakovleva, both of Med-
ical Biological Station, Sukhumi, Georgia, U.S.S.R.
May ’63, 292 pp., 115 il. (National Institute of
Neurological Diseases and Blindness, Symposia in
Neuroanatomical Sciences edited by William F.
Windle), $10.00

OO0 ELECTRON MICROSCOPY OF SKIN AND
MUCOUS MEMBRANE by Alvin S. Zelickson.
With o Chapter on “Technics of Electron Micro-
scopy” by J. Francis Hartmann. Both of Univ. of
Minnesota, Minneapolis, Minn. Feb. 63, 188 pp.,
84 il. (Amer Lec. Dermatology edited by Arthur
C. Curtis), $8.50

[0 READING COMPREHENSION FOR SCIEN-
TISTS by Richard H. Bloomer, Univ. of Connecti-
cut, Storrs, Conn. July ’63, 228 pp , $8.75

[0 URINE AND THE URINARY SEDIMENT: A
Practical Manual and Atlas (2nd Ed., 3rd Ptg.)
by Richard W. Lippman, Beverly Hills, Calif. Feb.
;562, 160 pp. (7 x 10), 97 i. (92 in full color),
$9.50

O MANUAL OF CLINICAL LABORATORY
METHODS (4th Ed., 13th Ptg.) by Opal Hepler,
Northwestern Univ., Chicago, Illinois. Dec. 63, 404
pp. (8% x11), 675 il. (8 full page plates in full
color), $10.50

30 AUTOPSY PATHOLOGY: A Guide for Patholo-

gists and Clinicians by Philipp R. Rezek and Max
Millard, both of Univ. of Miami, Miami, Fla.
March ’63, 864 pp. (7 x 10), 294 figs., 10 tables,
$24.50

[0 A COMPARATIVE STUDY OF SKIN DISEASES
OF DOG AND MAN by Robert M. Schwartzman.
Univ. of Pennsylvania, Philadelphia, Pa. and Mil-
ton Orkin, Univ. of Minnesota, Minneapolis, Minn.
With a Chapter on “Oral Neoplasia in the Dog” by
Robert James Gorlin, Univ. of Minnesota. Oct. 62,
384 pp., 216 il. (Amer. Lec. Dermatology edited
by Arthur C. Curtis), $14.50

0 INTRODUCTION TO ANIMAL PARASITOLOGY
by J. D. Smyth, Australian National Univ., Can-
berra, Australia. Nov. 62, 492 pp. (734 x 934),
308 1l., $11.50

A .

CHARLES ¢ THOMAS PUBLISHER SPRINGFIELD o ILLINOIS

Lawrence Avenue
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K| M AXO QU ALITY Fire-Finished Top Color-Coding Stain-Fused Graduations
Glazed to provide a smooth round Another Kimble innovation for rapid, Permanent markings, without
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New SAFE-GARD° pipet with tempered tip for high impact strength

The problem: Many times, average pipets have to be discarded long before they shatter completely, because of chipped
tips and marred and scarred surfaces. ® The solution: A new Kimble serological pipet with a flame-polished tempered tip.
This tempered tip stubbornly resists chipping and cracking while the rest of the pipet withstands the repeated abuse of
washing, sterilizing, sorting and just plain using. This is the new SAFE-GARD pipet... and it costs you no more. ® A special
borosilicate glass—Kimax-51—provides SAFE-GARD pipets with their exceptional chemical durability and surface hardness.
Their lab life has been substantially increased because of their resistance to clouding, to surface scratches and abrasion.
m Additional strength characteristics in scientific products usually command premium prices. Kimble put designing
improvements exactly where lab use dictates. You get this premium pipet at the same low price you pay for regular pipets.
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sampling method, but — with the
Radiometer AME1 — a complete sys-
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the volatile and fixed acids in ihe
system,

Quick, reliable, and field proven, the
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(Radiometer also supplies a Modular
system of similar instrumentation for
fixed installation on a bench top.)

COPENHAGEN, DENMARK
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Some of our work is *out of this world!"’

More and more of our sterilization work for NASA
will be “out of this world.” Space probes, equip-
ment, satellites, interplanetary vehicles . . . all
will be sterilized to prevent earth-type contami-
nation from being transferred into space or to
other planets. Castle also does an excellent job
setting up sterilization programs for various
industries right here on earth. Our know-how and
equipment have provided positive sterilization for
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thousands of items. from adhesive bandages to
photographic film. Remember, sterilization ideas
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Contract Sterilization, and Process Development
plans, write to the Wilmot Castle Company,
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proach to the study of synaptic rela-
tions in cortex was presented by Szen-
tagothai (Hungary). Experiments on
partially isolated cortex suggested that
axosomatic synapses on pyramidal neu-
rons come exclusively from local in-
terneurons, whereas axodendritic syn-
apses on the same neurons arise mainly
from distant systems.

Several additional papers (Burés,
Czechoslovakia, and Zanchetti, Italy)
provided a broader perspective of the
diversity and complexity of inhibitory
mechanisms than is apparent in either
studies of single neuron activities or
the total behavior of intact animals.
Storm van Leeuwen (Netherlands)

showed an impressive film of the rela-

tion between behavior and electrical
activity in various parts of the dog’s
brain. i

The keynote address in the sym-
posium on general principles of self-
regulation in cortical-subcortical corre-
lations was presented by Anokhin
(U.S.S.R.), whose report on mechanisms
of a functional system as a unit of
self-regulation summarized 35 years of
work along these lines. According to
Anokhin, neurophysiological mecha-
nisms of behavioral acts are elaborated
through stages beginning with an affer-
ent synthesis formed on the basis of
ascending activating influences con-
nected with the orienting reflex. This
is succeeded by corticifugal activities,
which in turn influence cortical neurons
in accordance with the biological qual-
ity of the ascending activations. From
this  stage efferent mechanisms are
brought into operation which initiate
reverse afferentation. During the course
of experiments on these factors, Anok-
hin and his collaborators have defined
specific characteristics of ascending
reticulocortical activations in terms of
different biological and chemical proc-
esses. Ontogenetic studies were also
cited in support of the view that differ-
ent afferent pathways activate different
types of synaptic organizations of corti-
cal and subcortical neurons.

Self-regulation mechanisms in corti-
co-subcortical relationships were also
discussed by Sager (Rumania), whose
notion of cortico-subcortico-cortical re-
verberating circuits negates the neces-
sity for the existence of special centers
for sleep-wakefulness function. Less
speculative reports of electrophysiologi-
cal data on input-output relations at
various levels of afferent pathways were
offered by Gersuni (U.S.S.R.), Nari-
kashvilli and Kadjaya (U.S.S.R.), and
Meschersky (U.S.S.R.). The latter two

papers dealt with cortical inhibition
and modulation of transmission through
specific thalamic relay nuclei.

It is noteworthy that in other com-
munications dealing with the role of the
meso-diencephalic activating system in
higher nervous activity (Lissak and
Endroczi, Hungary), particular at-
tention was directed to the finding
that all subcortical facilitatory and
inhibitory systems form an insep-
arable unity with the cortex. Thus,
while it may be argued that various
subcortical circuits are primarily in-
volved in reinforcement or facilitation
of conditioned reflexes, it is at the level
of the cortex where integrative closure
of all behavioral activities takes place.
The report of Rosenblith, Albe-Fessard,
Maisson, and Hall (U.S., France) at- -
tracted considerable interest. In his in-
troductory remarks, Rosenblith pleaded
for the development and use of new
analytical methods in neurophysiology
that could conceivably provide new in-
formation on neuronal organization.
The paper dealt with changes in aver-
aged, evoked responses that were re-
corded during sleep and wakefulness
from nonspecific and specific thalamic
nuclei and cortex. Preliminary results
of this study have indicated that the
transition from sleep to wakefulness is
accompanied by alterations in averaged,
evoked responses to peripheral stimula-
tion which are most prominent in mid-
line components of the thalamic reticu-
lar system. Hugelin and Dell (France)
reported on reticular regulation of
peripheral and central reflex activities
in the context of the general problems
of vigilance.

A symposium on evolutionary
physiology of the nervous system and
brain ontogenesis opened with a gen-
eral report on the evolution of afferent
systems in vertebrates (Voronin et al.,
U.S.S.R.), which stressed the progres-
sive development of ascending activat-
ing systems in vertebrates, the manner
in which specific systems develop rela-
tive to the specific ecology of different
species, and the evolution of axoso-
matic and axodendritic synaptic path-
ways at different neuraxial sites. Kar-
amyan (U.S.S.R.) continued this phy-
logenetic analysis in terms of experi-
mental findings on the overt character-
istics of specific and nonspecific effects
of pharmacological agents on these
evoked activities in different species.

In an attempt to broaden the scope
of this symposium, attention was di-
rected to several aspects of the develop-
ment of different biochemical proper-
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ties of the nervous system during phylo-
genesis. Kreps (U.S.S.R.) discussed the
qualitative and quantitatively different
characteristics of phospholipids in ver-
tebrates and invertebrates, on the one
hand, and warm and cold blooded
vertebrates on the other. Vinnikov
(U.S.S.R.) considered the structural,
chemical, and functional features in
sense organs at cellular and subcellular
levels of organization. In the only
other paper concerned with metabolic
properties of developing cell systems,
Gutmann (Czechoslovakia) discussed
the differentation of metabolism in mus-
cles of different function during onto-
genesis.

The 6-day meeting closed with a
series of papers on various aspects of
the ontogenesis of morphological, elec-
trophysiological, and pharmacological

i properties of the mammalian central

nervous system and the postnatal de-
velopment of conditioned reflexes. In
considering the different rates of matu-
ration of afferent functions, Scherrer
(France) explained how an attempt
was made to find out how the be-
havioral features of immature animals
might be explicable, in part, in terms
of the excitability and conductile prop-
erties of afferent pathways and the
progressive elaboration of different syn-
aptic organizations. Comparative stud-
ies by Volokov (U.S.S.R.) of the post-
natal development of analyzers stressed
the different time of appearance of
orienting reactions to various stimuli. It
was proposed by Sheveleva (U.S.S.R.)
that in early stages of postnatal de-
velopment adrenergic synapses predom-
inate in the brain, whereas during matu-
ration cholinergic synapses increase in
number in association with changes in
bioelectrical activity and in the reac-
tion of neurons to pharmacologic
agents. In presentations from Soviet
workers, the importance of ecological
factors as determinants of the onto-
genesis of different analyzer functions
in different species was repeatedly em-
phasized.

The last session on brain ontogenesis
was opened by Mysliveéek (Czechoslo-
vakia) who reported on the differential
rate of maturation of different com-
ponents of the auditory pathway to
neocortex in the Kitten. Lindsley
(U.S.) reviewed his long experience
with the postnatal development of EEG
and relationship to changes in neu-
ronal structure as well as more recent
data on evoked potentials in infants
and newborn animals. The develop-
ment of spontaneous and evoked activ-
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ity in the rabbit hippocampus was ana-
lyzed by Dzidzishvili and Kvirkvelia
(U.S.S.R.); they attempted to correlate
the appearance of post-tetanic potentia-

tion of evoked potentials with the ap-

pearance of convulsant activity in hip-
pocampal neuronal organizations. Fi-
nally, Purpura and Shofer (U.S.)
indicated how experimentally induced
modifications . of ontogenetic patterns
in cerebral and cerebellar cortex may
increase the value of developmental
studies aimed at .clarifying the origin
and nature of evoked potentials.

In order to assess the significance
of the Sechenov Conference it should
be noted that this meeting was the first
of its kind in which all aspects of
neurophysiological and behavioral stud-
ies carried out in the Soviet Union pro-
vided the central themes of the 6-day
international meeting. It may be ap-
preciated, therefore, that the occa-
sion of the Sechenov -centenary
prompted a major effort on the part
of various members of the U.S.S.R.
Academies of Sciences and Medical
Science to indicate the general impor-
tance and development of neurobiologi-
cal research in the Soviet Union in
recent years. The papers presented by
Soviet workers comprised more than
50 percent of the 6-day program. In
broad outline they touched upon all
aspects of neurophysiological investiga-
tion ranging from classical Pavlovian
studies to microphysiological analysis
of complex electrocortical potentials.
Analytical methods currently employed
in Western countries for obtainingquan-
titative descriptions of neural events
are being applied increasingly in many
of the larger institutions in the Soviet
Union. There can be little doubt that
the use of these methods in the studies
of higher nervous activity has already
yielded significant results and will sup-
plement the traditional Pavlovian ap-
proach. Whereas little time was de-
voted during the meeting to other areas
of brain sciences, present-day biochem-
ical and biophysical concepts appeared
to play a considerable role in the in-
terpretation of the data.

In- addition to the conference, two
Sechenov lectures were presented, one

in Moscow and one in Leningrad on-

25 November and 2 December, re-
spectively. The lectures were given by
H. Waelsch on the subject of nitrogen
metabolism and cerebral function. He
defined the dynamic cytoarchitectonics
of the brain in terms of metabolic
compartments by the use of examples
from the metabolism of ammonia. Fur-
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thermore, he showed how ammonia
metabolism, and with it the metabolism
of glutamic acid and.glutamine, is close-
ly linked to the operation and rate of
the citric acid cycle and of CO: fixa-
tion in the central nervous system. The
role of CO: fixation as a possible link
between function and metabolism of
the nervous system was pointed out.

Among the institutes and labora-
tories both in Moscow and Leningrad
visited by the participants during the
week and the days following the con-
ference was the Sechenov Institute of
Physiology. The present director, P. K.
Anokhin, holds the position which cor-
responds to the chair of physiology at
the University held by Sechenov. Anok-
hin acquainted the participants with
many of the original apparatus, manu-
scripts, and memorabilia of Sechenov’s
scientific life.

Much contact was established with
the younger generation of Soviet sci-
entists in the medical sciences and
throughout all the discussions a strong
desire for closer collaboration on the
international and interdisciplinary level
was apparent. The great general interest
in brain sciences may be seen in the
fact that on Friday, 28 November,
Asratyan and Anokhin (U.S.S.R.), Dell
(France), and Waelsch (U.S.) were
invited to discuss international and in-
terdisciplinary research in brain sci-
ences on Soviet television.

The conference was sponsored jointly
by the U.S.S.R. Academy of Science
and the International Brain Research
Organization.

D. P. PURPURA
H. WAELSCH
College of Physicians and Surgeons,
Columbia University, and New York
State Psychiatric Institute, New York

Reference

1. H. Waelsch, Nature 198, 344 (1963).

Magnetism

The fundamental and applied aspects
of magnetism were discussed at the 9th
Annual Conference on Magnetism and
Magnetic Materials, Atlantic City, N.J.,
12-15 November 1963. Approximate-
ly 20 percent of the 167 papers were
delivered by representatives from for-
eign countries.

Most of our present knowledge of
how magnetic substances behave is
based on a model involving interac-
tions between pairs of local magnetic
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moments attached to some fraction of
the constituent atoms. This model, with
which the names of W. Heisenberg,
P. A. M. Dirac, and J. H. Van Vleck
are associated, is literally applicable
only to magnetic compounds, and to
rare earth metals, and it is, at best, only
the basis for a phenomenology of the
“classic” ferromagnets, iron, nickel, and
cobalt. Because of their nonintegral
spins and large electronic-specific heat,
and because of other evidence, notably
high field galvanomagnetic measure-
ments on nickel reported by W. A.
Reed (Bell Telephone Laboratories),
the itinerant-electron concept is ex-
pected to be applicable to these metals.
Making use of existing calculations of
the band structure of nickel in its non-
ferromagnetic state, H. Ehrenreich
(Harvard) and H. R. Philipp (General
Electric) constructed a model of the
band structure of ferromagnetic nickel
which is consistent with the available
data.

For the metals of the first transition
series, the band theory has yielded the
same phenomenology as the Heisenberg-
Dirac-Van Vleck model. T. Izuyama
(M.IT.) and R. Kubo (University of
Chicago) showed that an itinerant-
electron model can account for the ex-
istence of spin waves as well as the
existing neutron-diffraction data in the
neighborhood of the Curie temperature
if the electron-correlation effect is taken
into account. D. C. Mattis (I.B.M.)
also found spin waves in a band picture
with the dominant interaction among
d-band electrons or holes, taken to be
the Hund’s rule mechanism of intra-
atomic exchange.

The long-range indirect exchange by
means of conduction electrons is gener-
ally invoked in discussions of the behav-
ior of rare metals. F. Holtzberg
et al. (I1.B.M.) discussed the striking
properties of rare-earth group com-
pounds with the ThsP: structure, relating
the Curie temperature to electrical con-
ductivity in the Gd:Sb:-Gd:Bi: system in
terms of this model. Similarly, the fer-
romagnetic conductor Gd-:..Se:.. becomes
semiconducting and paramagnetic when
it is doped with Euo.s; it remains con-
ducting and ferromagnetic when doped
with Yos. S. H. Liu (I.B.M.) found
that the indirect exchange model leads
to a term in the equation for electrical
resistivity proportional to the deviation
of the magnetization from its ground
state value, but unfortunately, no ap-
propriate experimental data are avail-
able. This model was also applied to the
case of dilute magnetic impurities in a
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nonmagnetic conductor. M. W. Klein
(Sperry Rand) was able to explain
simultaneously the very different de-
pendences of the excess low-tempera-
ture specific heat on small concentra-
tions ¢ of iron, cobalt, and manganese
in copper. In terms of the indirect ex-
change model, the different effective
spins on these ions in copper, and the
limited experimental temperature range,
he showed that the result is proportional
to ¢°, ¢, and ¢® for manganese, iron,
and cobalt, respectively.

In compounds, we have recently seen
the development of materials having,
from the theoretical point of view, very
nearly ideal Heisenberg-Dirac-Van
Vleck properties. Joining the very sim-
ple antiferromagnet RbMnF: are the
europium chalcogenides on which T. R.
McGuire and M. W. Shafer (I.B.M.)
reported. For the cubic ferromagnet
EuS, S. H. Charap (1.B.M.) used spin-
wave theory to determine the exchange
interactions between the nearest and
next-to-nearest  neighbor  europium
atoms from low-temperature magnetiza-
tion and specific heat data. An inde-
pendent test was provided by P. J.
Wojtowicz (R.C.A.). He derived an
expression for the magnetic specific
heat of EuS above its Curie point and
showed that the low-temperature con-
stants obtained by Charap, when used
in his expression, reproduce the mea-
sured high-temperature specific heat
within experimental uncertainty. A.
Narath (Sandia) discussed the anti-
ferromagnet CrCl: as ferromagnetic
sheets (two-dimensional ferromagnets)
antiferromagnetically ordered. He suc-
cessfully analyzed the sublattice mag-
netization measured by nuclear mag-
netic resonance of Cr* nuclei in terms
of the spin-wave theory and determined
the exchange constants.

The study of the interaction of the
magnetic lattice with its surroundings
is interesting in its own right and valu-
able as a tool for studying the nature of
magnetism itself. Because of their sim-
ple crystalline and spin structure, gar-
nets doped with rare earths provide an
excellent opportunity for both the
theoretician and experimentalist to
study the loss mechanisms in conduct-
ing ferromagnetic materials. The losses
are experimentally investigated by mea-
suring the ferromagnetic resonance line
width. J. H. Van Vleck (Harvard) re-
viewed the state of the theoretical in-
terpretation of the resonance data on
the basis of both a longitudinal (slow)
and a transverse (fast) relaxation proc-
ess. F. Hartmann-Boutron (University
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of Paris) extended and generalized
the theoretical calculations of both proc-
esses. P. E. Seiden (I.B.M.) presented
experimental results showing that
over most of the observable tempera-
ture range the loss mechanism is of the
“slow” relaxation type. However, he
pointed out that, for very low tempera-
tures, the “slow” relaxation model is
not complete.

The interest in memory applications
and fundamental properties of thin mag-
negtic films is continuing to grow (33
papers were presented on the subject).
J. L. Raffel (Lincoln Laboratory) dis-
cussed the problems of large-capacity
magnetic film memories. He pointed out
that the prime requirements of the
magnetic element are capability of shar-
ing common drive and sense circuity,
small size and low power consumption,
and ability to be batch-fabricated. He
then described an approach to a 36-
million bit, thin-film memory with an
access time of less than 1 microsecond
at a cost of about 3 mils per bit. Along
the same lines, T. J. Matcovich, W.
Flannery, W. Luciw, and A. A. Ado-
mines (Univac) discussed a low-power,
64- by 24-bit film memory plane. Out-
put signals of 50 microvolts were ob-
tained with drive currents of less than
35 milliamperes.

Recently, magnetic film elements ex-
hibiting biaxial anisotropy (possessing
four stable states of remanent magneti-
zation) have received attention because
of their possible storage and logic ap-
plications in the computer industry.
Three types of biaxial films were treated.
H. Chang (I.B.M.) calculated the static
and dynamic properties of a biaxial
structure formed by magnetostatically
coupling two uniaxial thin films. R. J.
Prosen, Y. Gondo, and B. E. Gran
(Honeywell Research Center) investi-
gated the properties of biaxial films sim-
ulated by a collection of small rectan-
gularly shaped isotropic films. W. D.
Doyle (Franklin Institute) described
a series of torque and rotational hys-
teresis measurements of single~crystal
cobalt films possessing biaxial crystal-
line anisotropy. .

The conference was jointly sponsored
by the American Institute of Physics
and the Institute of Electrical and Elec-
tronics Enginecers. A complete record
of the meeting is scheduled to appear
in the spring as a supplement to the
Journal of Applied Physics.

STANLEY H. CHARAP

RoBERT F. ELFANT
1.B.M. Waison Research Center,
Yorktown Heights, New York
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Meteorological Satellites

Some recent results of the Meteoro-
logical Satellite Program, specifically,
research with pictures and radiation
data from the Tiros satellites, were
presented on 27 December during ses-
sions of the 3rd western national meet-
ing of the American Geophysical Un-
ion, held at the University of Colorado,
Boulder, 26-28 December 1963.

An overall impression gained from
the session on satellite meteorology,
and also from other sessions, including
the general assembly of the Union,
was that interdisciplinary boundaries
within geophysics are breaking down.
This observation, often noted and per-
haps trite, doubtless is a well known
fact among those of broad background,
but its more striking impact upon those
of lesser experience may be one of
the more desirable aspects of such a
meeting. Indeed, it is obvious that the
Tiros data in themselves cannot be
considered as solely “meteorologi-
cal”; they also have implications for
hydrology, oceanography, aeronomy,
and space physics.

C. O. Erickson (U.S. Weather Bu-
reau, Washington, D.C.) reviewed se-
lected research results and emphasized
the fundamentally different nature of
picture data obtained by satellites as
compared to conventional meteorologi-
cal observations obtained at fixed
points. Although the data are increas-
ingly useful, the initial problem of how
to use them proficiently has been only
partially overcome by the numerous
case studies relating the Tiros pic-
tures to conventional meteorological
analyses.

Tiros pictures yield considerable in-
formation, including amounts of cloud
cover, the presence of cyclonic circula-
tions, and estimates of atmospheric sta-
bility, wind direction, and wind shear.
However, the information is still largely
qualitative and subjective and may vary
greatly in time and space. It appears
that further real progress in the use
of satellite picture data in weather
analysis and prediction will depend in-
creasingly on our ability to make these
data more quantitative and objective so
that they may be incorporated into
numerical models.

Albert Arking (New York Univer-
sity) described an interesting and sig-
nificant attempt to quantify Tiros pic-
ture data. Nearly 1500 Tiros III
pictures were analyzed on a digital
computer in a study of the global dis-
tribution of cloud cover. General agree-
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ment with climatological averages was
obtained, but there were certain re-
gional differences, for example, greater
cloudiness over North Africa. Because
of the limited period (3 months) and
the inferior quality of the later Tiros
III pictures, further study along this
line would be very desirable.

James Arnold (Chicago) presented
some work of T. Fujita which utilized
both Tiros pictures and certain of the
Tiros radiation data to give the pat-
tern of equivalent blackbody tempera-
tures. The patterns fit very well, and
allow for estimating the height of cloud
tops. Although radiation data are not
yet available operationally, because of
calibration and data-reduction prob-
lems, this demonstration of combined
potential is significant for the future,
especially for tropical areas where data
are sparse. Erickson earlier had pointed
out that Tiros measurements of out-
going, long-wave radiation had been
used in preliminary studies of the earth-
atmosphere heat budget and that more
extensive data would permit global
studies not heretofore possible.

Research with Tiros VII radiation
measurements in the 15-micron CO:
band was described by W. Nordberg
(NAsA, Greenbelt, Md.). Assuming a
uniform mixing ratio of CO: with alti-
tude, these measurements were inter-
preted in terms of mean equivalent
blackbody temperatures and gave the
gross temperature structure of the
stratosphere. A more sophisticated ef-
fort, using spectrometer measurements
from several narrow intervals in the
15-micron band, is planned for the
future. The spectrometer will first be
flown from a balloon, and the measure-
ments from several intervals are ex-
pected to aid a more detailed analysis
of stratospheric temperatures.

Julius London (University of Colo-
rado) arranged the program for this
and other. meteorology sessions. The
entire meeting was favored by delight-
ful weather for the season.

CARL O. ERICKSON
U.S. Weather Bureau, Washington, D.C.

Forthcoming Events

February

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

16-22. National Engineers’ Week, spon-
sored by the National Society of Profes-
sional Engineers. (2029 K St., NW, Wash-
ington, D.C. 20006)

17-19. American Standards Assoc., 14th
annual conf., Washington, D.C. (ASA, 10
E. 40 St.,, New York, N.Y. 10016)

17-20. Metals for Use at High Tem-
perature, intern. symp., New York, N.Y.
(D. A. Parks, Metallurgical Soc., 345 E.
47 St.,, New York, N.Y. 10017).

17-21. Information Storage and Re-
trieval, 6th, Washington, D.C. (L. W.
Hattery, American Univ., 1901 F St,
NW, Washington, D.C. 20006)

19-21. National Soc. of College Teach-
ers of Education, Chicago, Ill. (E. I.
Clark, Indiana State College, Terre Haute,
Ind.)

19-21. Solid-State Circuits, intern.
conf., Philadelphia, Pa. (L. Winner, 152
W. 42 St., New York, N.Y. 10036)

19-22. American Educational Research
Assoc., Chicago, Ill. (J. R. Gerberich,
1201 16th St., NW, Washington, D.C.)

19-5. Pan American Medical Assoc.,
39th congr., the Americas, during a cruise
aboard the S.S. Independence. (J. J.
Eller, 745 Fifth Ave., New York, N.Y.)

23-27. Technical Assoc. of the Pulp
and Paper Industry, 49th annual, New
York, N.Y. (TAPPI, 360 Lexington Ave.,
New York, N.Y. 10017)

23-28. Otorhinolaryngology and Bron-
choesophagology, 9th Pan American
congr., Bogota, Colombia. (C. M. Norris,
3401 N. Broad St., Philadelphia, Pa.)

24-25. Atmospheric Movements of Ra-
dioactive Materials, Geneva, Switzerland.
(World Meteorological Organization,
Geneva)

24-25. Writing-Improvement Programs
for Engineers, seminar, New York, N.Y.
(C. A. Meyer, RCA Commercial Engi-
neering, Harrison, N.J.)

24-28. Institution of Electrical Engi-
neers, intern. conf. on transmission as-
pects of communications networks, Lon-
don, England. (IEE, Savoy Pl, London,
Ww.C.2)

25-26. Dairy Engineering, natl. conf.,
East Lansing, Mich. (C. W. Hall, College
of Agriculture, Michigan State Univ.,
East Lansing)

26--28. Biophysical Soc., Chicago, Il
(W. Sleator, Jr., Washington Univ. Med-
ical School, 660 Kingshighway, St. Louis
10, Mo.)

26-28. Scintillation and Semiconductor
symp., Washington, D.C. (G. A. Morton,
RCA Laboratories, Princeton, N.J.)

27-28. Cellular Basis for the Action of
Cardiac Drugs. Philadelphia, Pa. (Heart

Assoc. of Southeastern Pa., 318 S. 19
St., Philadelphia 3)
27-28. National Assoc. for Mental

Health, annual conf., London, England.
(General Secty., 39 Queen Anne St., Lon-
don, W.C.1)

27-29. American Acad. of Forensic
Sciences, Chicago, Ill. (W. J. R. Camp,
1853 W. Polk St., Chicago 12)

27-29. American Physical Soc., Tucson,
Ariz. (K. K. Darrows, American Physical
Soc., Columbia Univ.,, New York, N.Y.)
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March

1-4. Canadian Assoc. of Radiologists,
annual, Vancouver, B.C. (A. 1. Ekstrand,
1555 Summerhill Ave., Montreal 25, P.Q.,
Canada)

I-5. Raman Spectroscopy, colloquium,
Stuttgart, Germany. (J. Goubeau, Dept.
of Chemistry, Technische Hochschule
Stuttgart, 7 Stuttgart N)

2—4. Fundamental Cancer Research,
18th annual symp., Houston, Tex. (R. J.
Shalek, Dept. of Physics, Univ. of Texas,
Houston)

2—6. Analytical Chemistry and Applied
Spectroscopy, Pittsburgh, Pa. (R. B. Frici-
oni, Allegheny Ludlum Steel Corp., Re-
search Center, Brackenridge, Pa.)

2-6. Applied Meteorology, 5th conf.,
American Meteorological Soc., Atlantic
City, N.J. (A. Hilsenrod, Federal Avia-
tion Agency, Atlantic City)

3-7. Inter-American Nuclear Energy
Commission, Sth, Valparaiso, Chile.) Pan
American Union, Constitution Ave., NW,
Washington, D.C. 20006)

3-21. World Health Assembly, 17th an-
nual, Geneva, Switzerland. (WHO, Palais
des Nations, Geneva)

4-6. Thermal Radiation of Solids, symp.,
San Francisco, Calif. (W. D. Harris, Engi-
neering and Sciences Extension, Univ. of
California, Berkeley 4)

5-6. Theoretical and Applied Mechan-
ics, southeastern meeting, Atlanta, Ga,
(Dept. of Short Courses and Conferences,
Georgia Inst. of Technology, Atlanta
30332)

5-7. Macromolecular Colloquium, Frei-
burg im Breisgau, Germany. (Institut fiir
Makromolekulare Chemie, Univ. Freiburg,
Stefan-Meier-Str. 31, 78 Freiburg im
Breisgau)

5-7. Pacific Seociological Assoc., Coro-
nado, Calif. (S. M. Dornbusch, Stanford
Univ., Stanford, Calif.)

6-8. Society of Nuclear Medicine, south-
western chapter, Houston, Tex. (S. N.
Turiel, SNM, 333 North Michigan Ave.,
Chicago 1, Ill.)

6-8. National Wildlife Federation, 28th
annual, Las Vegas, Nev. (NWF, 1412 16th
St., NW, Washington, D.C. 20036)

7-12. Proctology, 16th teaching semi-
nar, Miami Beach, Fla. (J. Reichert, 147-
41 Sanford Ave., Flushing, N.Y. 11355)

8-12. Water Resources Engineering,
conf., Mobile, Ala. (American Soc. of
Civil Engineers, 345 E. 47 St.,, New York
10017)

8-15. North American Clinical Derma-
tologic Soc., Mexico City, Mexico. (E. F.
Finnerty, 510 Commonwealth Ave., Bos-
ton, Mass.)

9-10. Aerodynamic Testing Conf.,
American Inst. of Aeronautics and Astro-
nautics, Washington, D.C. (J. N. Fresh,
David Taylor Model Basin, Code 630,
U.S. Navy, Washington, D.C.)

9-11. Computers in Education, conf.,
Eugene, Ore. (J. W. Loughary, School of
Education, Univ. of Oregon, Eugene)

9-11. Society of Toxicology, annual,
Williamsburg, Va. (C. S. Weil, Mellon
Inst., 4400 Fifth Ave., Pittsburgh, Pa.
15213)

9-13. National Assoc. of Corrosion En-
gineers, 20th conf., Chicago, Ill. (W. H.
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NOW! ... the newest in

ANy

F

ZipeN "

LUORESCENCE.

MICROSOURCE

EQUIPMENT... at lower cost

Rated your “best buy,” this newest fluorescence equipment is com-
pact, simple, and convenient in operation. High intensity fluores-
cence provides exceptional brilliance, and costs substantially less.

The complete line includes everything you need for the detection
of natural fluorescence or fluorescence induced by fluorochrome
stains; also antibody testing or fluorescence photomicrography:

e High pressure mercury arc
ultra-violet power source
Unique, safe lamphouse with
built-in infrared heat absorp-
tion filter
Field iris diaphragm for criti-
cal illumination
Filter slide for rapid switch-

e Necessary filters . . .

ing from fluorescence to dark

field illumination

exciter,
density and visual or photo-
micrographic barrier filters

e Optical system which fills

field of 10X objective

All elements are designed to work in perfect har-
mony with Bausch & Lomb DynaZoom® or your

current microscope. Before
you buy fluorescence equip-
ment you’ll want complete
information on your ‘“best
buy.” Write Bausch & Lomb
Incorporated, 64202 Bausch
Street, Rochester, N. Y.
14602, for Catalog D-1119,

Bausch & Lomb sells through
leading reputable dealers to
assure you of prompt, efficient
sales assistance and service.

BAUSCH & LOMB @

In Canada, werite Bausch & Lomb Optical Co., Ltd., Dept. 642, Scientific Instrument Division, 16 Grosvenor St., Toronto 5, Ont.
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Manufacturers of
a full line of
Chromatographic Equipment
including

FRACTION COLLECTORS

UVISCAN | & I
Rectangular VARIGRAD

and MICROPUMP

BUCHLER
— \WSTRUMENTS —

THE BUCHLER

VARIGRAD

for producing
precisely-controlled
and reproducible
gradients

Developed at the National Institutes of
Health, this variable gradient device for
chromatography makes small changes in
specific portions of an elution gradient.
The Buchler VARIGRAD improves resolu-
tion in certain regions of chromatograms.
It presents gradient data for duplication
in any laboratory. This single apparatus
can be used to supply identical gradients
simultaneously to several columns and any
member of independent gradients of dif-
ferent molecular or ionic species can be
produced simultaneously.

Send for Bulletin $-3-6000

BUCHLER

INSTRUMENTS,

1327 16th Street, Fort Lee, New Jersey 07025

INC.

Phones (N.J.) 201-945-1188 e (N.Y.) 212-563-7844

IVIICROSCOPE SCREEN

You see...they see...the same detail,
at the same time, in a fully lighted room.
Sharp, detailed, true color image.
Grainless “black” screen for easy TV or
film photography. Fits all microscopes,
attaches instantly, no modifications.
Equal to or better than units selling for
many times: its cost.

No. 325 MICROSCOPE SCREEN with
. case and adapters —$42.00

HUDSON PHOTOGRAPHIC INDUSTRIES, INC.
INDUSTRIAL AND A/V PRODUCTS DIVISION
irvington-on-Hudson, N. Y.
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ARIDITY AND MAN

The Challenge of the Arid Lands in the
United States

Compiled by the
AAAS Committee on
Desert and
Arid Zones Research

AAAS Symposium Volume No. 74

Editor: Carle Hodge, Associate Edi-

tor: Peter C. Duisberg. 604 pages,

98 illustrations, references, index.

December 1963. Price: $12.00.
AAAS Member's cash orders:
$10.00.

The book sums up the United States
experience with its arid lands: his-
torical background; geographical
background; research and tech-
nology, both failures and suc-
cesses; recommendations; predic-
tions for the future.

AMERICAN ASSOCIATION
FOR THE
ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, NW,
Washington, D.C. 20005

Schultz, Dearborn Chemical Corp., Chi-
cago, Ill.)

9-13. Peaceful Applications of Nuclear
Energy, 5th inter-American symp., Val-
paraiso, Chile. (J. D. Perkinson, Inter-
American Nuclear Energy Commission,
Pan American Union, Washington. D.C.)

10-12. Exploding Conductor Phenome-
na, 3rd conf., Boston, Mass. (W. G. Chace,
Air Force Cambridge Research Labora-
tories, Hanscom Field, Bedford, Mass.)

10-14. American Inst. of Chemical En-
gineers, New Orleans, La. (AIChE, 345
E. 47 St.,, New York 17)

171-12. Instrument Soc. of America, 14th

- conf. on instrumentation for the iron and

steel industry, Pittsburgh, Pa. (N. F.
Simcic. Research Laboratory, Jones and
Laughlin Steel Corp., 900 Agnew Rd.,
Pittsburgh 30)

12. Interplanetary Monitoring Platform
Experiments, symp.. Greenbelt, Md. (C.
P. Boyle, Code 207, Goddard Space Flight
Center. Greenbelt, Md. 20771)

12-13. Information Organization, New
Brunswick, N.J. (S. Artandi, Graduate
School of Library Service, Rutgers Univ.,
New Brunswick)

12—-15. International College of Applied
Nutrition, Las Vegas, Nev. (D. C. Collins,
Suite 503. 7046 Hollywood Blvd., Los
Angeles, Calif. 90028)

13-14. Louisiana Acad. of Sciences,
Baton Rouge. (H. J. Bennett, Dept. of
Zoology, Louisiana State Univ.,, Baton
Rouge)

13-14. Institute of Management Sci-
ences. l1th intern.. Pittsburgh. Pa. (IMS.
Box 273, Pleasantville, N.Y.)

13-14. Effects of Shock and Vibration
on the human body, Denver, Colo. (A. E.
Paige. Dept. of Electrical Engineering,
University of Denver, Denver)

14-15. Endocrinology, 2nd annual
symp., Salisbury, N.C. (H. Nushan. Medi-
cal Service, Veterans Administration Hos-
pital. Salisbury)

14—19. American Assoc. of Psychiatric
Clinics for Children. annual, Chicago, Iil.
(AAPCC, 250 W. 57 St.,, New York 19)

15-19. Microcirculation, 3rd European
conf., Jerusalem. Israel. (E. Davis, Capil-
lary Research Laboratory, Hadassah Univ.
Hospital, P.O. Box 499, Jerusalem)

15-21. American Soc. of Photogram-
metry, congr. on surveying and mapping,
Washington. D.C. (ASP, 44 Leesburg
Pike, Falls Church, Va.)

17-18. Hypervelocity Flight Techniques.
symp.. Denver. Colo. (W. G. Howell Den-
ver Research Inst., Univ. of Denver. Den-
ver Colo. 80210)

17-19. Society for Nondestructive Test-
ing, Los Angeles. Calif. (D. E. O’Halloran,
Northrop Corp., 1001 E. Broadway, Haw-
thorne, Calif.)

17-19. Statistical Assoc. Methods for
Mechanized Documentation, symp., Wash-
ington, D.C. (M. E. Stevens. Natl. Bureau
of Standards. Washington, D.C. 20234)

17-20. Society of Biological Chemistry,
Paris, France. (P. Malangeau. Executive
Committee, 4, Avenue de I'Observatoire,
Paris 6°)

18-29. Chemurgic Council, 28th natl.
conf., Philadelphia, Pa. (J. W. Ticknor,
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Dissymmetries

Depolarization measurements on polymer solutions were
mostly limited, until recently, to the determination of Cabannes
factors for correcting molecular weights as measured by the
light scattering technique. (In fact, this is the reason that the
Brice-Phoenix Light Scattering Photometer has been equipped
from the very first model with polarizer and analyzer Polaroids).
However, several papers have appeared recently which deal with
theapplication of depolarization measurements tothe study of con-
figuration and anisotropy of macromolecules in dilute solutions.

V. Kalpagam and M. R. Rao of the Department of Inorganic
and Physical Chemistry, Indian Institute of Science, Bangalore,
India, in two papers with the title ‘‘ Depolarization Measure-
ments of Polymer Solutions at High Dilutions” [Journal of
Polymer Science, A1, 517, 921 (1963)], have described the
results of their measurements of depolarization ratio at an
angle of 90° for unpolarized and vertically and horizontally
polarized incident light (pu, 0», and ps) in solutions of poly-
(vinyl acetate) and poly(methyl methacrylate) in good, poor,
and ‘‘ideal” (theta) solvents. In addition to depolarization
ratios, they also report the intensities of both components of
scattered light, H, and V,, with the incident light being ver-
tically polarized. Quite dilute solutions were used, and very
pronounced and characteristic dependence of every measured
quantity on concentration was observed. The p-values as well
as H, and V, were dependent also on the molecular weight of
polymers and on the nature of the solvent. These results were
discussed in terms of the size and geometry of polymer molecules,
their configuration and anisotropy, and the solute-solute and
solute-solvent interactions. Comparison with theoretical
predictions was also attempted.

Depolarization of scattered light in solutions of linear and
branched polysaccharides was investigated by V. S. R. Rao
and J. F. Foster [Journal of Polymer Science, 41, 289 (1963) ] at
the Department of Chemistry, Purdue University, Lafayette,
Indiana. Two dextran fractions (molecular weights, M, =
71,000 and 131 X 108), one corn amylopectin (M, = 80 X 108)
and beta-amylase limit dextrin of corn amylopectin (M, =
33 X 10%), one corn amylose (M,, = 42,000), and three potato
amylose fractions (M, = 2.4 X 106, 1,14 X 108, and 0.27 X
10%) were used in this investigation. Concentrations of solu-
tions in aqueous KOH were as low as 1 X 1074 g/ml, and for
each concentration all components of the scattered light at
90° (Hu, Vu, Hy, V,, Hj, and V3) and the corresponding de-~
polarization ratios (pu, p», and pp) were determined. For
dextran fractions water was also used as the solvent. With the

data obtained from these measurements, it was possible to

discuss the observed depolarization ratios with respect to the
branching and molecular weight of the polysaccharides, con-
centration of the solutions and the character of the solvents,
and to make a comparison between the experimental results and
theoretical predictions considering the intrinsic anisotropy of
the segments and the form anisotropy of the molecules.

We mentioned above the high value of the molecular weight
(131 X 108%) of one of the dextran samples investigated by Rao
and Foster. In this connection, it is interesting to note that the
highest molecular weights that have been determined for any
synthetic or natural polymer, employing the Brice-Phoenix
Light Scattering Photometer, appear to be those of certain
polysaccharides. Thus, H.-G. Elias [Makromolek. Chem.,
27, 192 (1958)], at the Institute for Chemical Technology,
Technical University, Munich, Germany, studied light scatter-
ing by solutions of extremely large molecules of dextran and
recorded molecular weights of 108 to 109 the latter value cor-
responding to a radius of gyration of greater than 6000 A,
More recently, R. Laskov and E. Margoliash [Bull. Research
Council Israel, Chem. Section, A71, 351 (1963)] of the De-
partment of Experimental Medicine and Cancer Research,
Hebrew University Hadassah Medical School, Jerusalem,
Israel, reported on the properties of high molecular weight
glycogen from rat liver. Glycogen was fractionated and the
molecular weights of fractions ranged from 2 X 107 to 4 X 108,

Resuming our discussion of depolarization, we should like
to add that procedures for such measurements have been
facilitated by several new optional accessories available with
Brice-Phoenix Light Secattering Photometers. These include
remotely controlled electric rotators which permit orientation
of both the polarizer and analyzer in the vertical and horizontal
planes without opening the lid of the light scattering cell com-
partment. Presently in development is a new amplifier de-
signed specifically to increase the sensitivity of the photometer.
This should be of particular value when the intensities of hor-
izontally polarized components are measured, since these are
often very low.

Questions concerning the applications of the light scattering
technique or requests for information on instrumentation may
be directed to the Phoenix Precision Instrument Company,
3803-05 N. 5th Street, Philadelphia, Penna. 19140.
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HAAKE MODEL “F”

+150°C +150°C +150 7 +4w50°C +150°C +150°C +150°C

0°Cc 0°C o

—60°C

CONSTANT
TEMPERATURE
CIRCULATOR

The ideal circulating thermostat for today's crowded
laboratory is the compact Haake Model F which is
already being used in thousands of American labora-
tories. Some typical applications include the tempering
of liquid-jacketed systems such as spectrophotometers,
refractometers, viscometers, chromatographic columns,
and various types of glass cells or electrodes (biood pH).
Temperature constancy can be maintained to +0.01°C.
The pressure pump circulates 2% gal/min. For open
baths, a suction system is also available. All Haake
thermostats are equipped with a cooling coil for cir-
culating tap water to obtain control below ambient
temperature.

Accessory cooling systems using ice, thermoelectric
principles or compressors. — down to —60°C. — can be
supplied on request.

BRINKMANN

CANTIAGUE ROAD, WESTBURY, NY. M530

ST LOUIS » CHICAGD » HOUSTON s CLEVELAND s PHILADELPHIA « SAN FRANCISCO

INSTRUMENTS
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PHIPPS & BIRD
Announces its ST1 and ST2

LINEAR MOTION -

MODEL ST-1

FEATURES

1. Allows gquantitative
linear recording of
motion

2. ldeal for measuring
a minimum of motion
at low frequency

Low friction (50 mgem)
. High sensitivity

. Reliable and accurate

oo ow

The ST1 con be connected to any
svitable recorder.

ST1 Linear Motion Transducer, with- I
out micrometer—Isotonic Measurment :
only Cat. No. 70-534-55 i

§$T2 Linear Motion Transducer with-
out micrometer—Isotonic or Isometric
Measurment Cat. No. 70-534-60

use with D.C. or Servo type record-
ers Cat. No. 70-534-70 4

REIRPES A BIRD, INC.

N /4 Manufacturers & Distribufors of Scienfific Equipment
Re21 6th & Byrd Streefs — Richmond, Virginia

{
!
Converter—An exciter-demolulator for i
i

MECHANISS OF
HARD TISSUE DESTRUCTION

Based on a symposium presented at the AAAS
Philadelphia Meeting, 29 and 30 December 1962.
AAAS Symposium Volume #75.

Edited by Reidar F. Sognnaes.

1963. 776 pages, 480 illustrations, color plate, ref-
erences, indexes. Price: $13.00. Cash Order Price to
AAAS Members: $11.00.

Sponsors: AAAS Sections on Dentistry, Medicine, and
Zoology; International Association for Dental Re-
search, North American Division; American College
of Dentists, American Dental Association.

Symposium by 49 outstanding co-outhors on destruc-
tion of mineralized structures by organisms and by
physical and chemical agents, ranging from rock
boring to bone resorption and tooth decay.

British Agents: Bailey Bros. & Swinfen Ltd.,, Hyde House, West
Central Street, London W.C.1, England

Order Today from

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

1515 Massachusetts Ave., NW, Washington, D.C. 20005
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Chemurgic Council, 350 Fifth Ave., New
York 1)

18-21. Latin Medical Union, intern.
congr., Rome, Italy. (B. Urso, Policlinico
Umberto I, Viale Policlinico, Rome)

18-21.  American Orthopsychiatric
Assoc., Chicago, IlIl. (M. F. Langer, 1790
Broadway, New York 19)

21-24. Cybernetic Medicine, 3rd in-
tern. congr., Naples, Italy. (A. DeChiara,
348, Via Roma, Naples)

23-24. Society for Economic Botany,
Sth annual, Chapel Hill, N.C. (D. J.
Rogers, New York Botanical Garden,
Bronx Park, N.Y.)

23-25. Federation of European Bio-
chemical Societies, 1st, London, England.
(FEBS, Lister Inst., Chelsea Bridge Rd.,
London, S.W.1)

23-26. Institute of Electrical and Elec-
tronics Engineers, intern. conv., New York,
N.Y. (IEEE, Box A, Lenox Hill Station,
New York 21)

23-26. Gas Chromatography, 2nd in-
tern. symp., Houston, Tex. (A. Zlatkis,
Dept. of Chemistry, Univ. of Houston,
Houston)

23-26. American Physical Soc., Phila-
delphia, Pa. (K. K. Darrow, Columbia
Univ., New York 27)

20-24. National Assoc. for Research in
Science Teaching, Chicago, Ill. (G. G.
Mallinson, Western Michigan Univ., Kala-
mazoo)

20-24. National Science Teachers
Assoc., Chicago, Hl. (R. H. Carleton, 1201
16th St., NW, Washington, D.C.)

21-3. British Computer Soc., conf.,
Edinburgh, Scotland. (Secretariat, I.LE.E.,
Savoy Pl., London, W.C.2, England)

21-23. Asian-Pacific Dental Federation,
4th congr., Singapore and Malaya. (B. B.
Erafla, Manila Doctors Hospital, Isaac
Peral St., P.O. Box 373, Manila, Philip-
pines)

22-25. American Assoc. of Dental
Schools, 41st annual, Los Angeles, Calif.
(AADS, 840 Lake Shore Dr., Chicago 11,
1il.)

24-26. Physics and Dynamics of Clouds,
conf., American Meteorological Soc., Chi-
cago, Ill. (Miss D. L. Bradbury, Dept.
of Geophysical Sciences, Univ. of Chicago,
Chicago)

25-27. Aerospace Bearings, USAF-
Southwest Research Inst. conf., unclassi-
fied, San Antonio, Tex. (P. M. Ku, SwRI,
8500 Culebra Rd., San Antonio)

25-27. Entomological Soc. of America,
Northcentral branch, Omaha, Neb. (G. E.
Guyer, Dept. of Entomology, Michigan
State Univ., East Lansing)

26-28. Michigan Acad. of Science, Arts
and Letters, East Lansing (G. G. Mallin-
son, Western Michigan Univ., Kalamazoo)

26-28. Southern Soc. for Philosophy
and Psychology, 56th annual, Lexington,
Ky. (D. Calvin, Psychology Dept., Univ.
of Kentucky, Lexington)

26--29. International Assoc. for Dental
Research, 42nd, Los Angeles, Calif. (J. C.
Muhler, 1120 W. Michigan St., Indianapo-
lis, Ind. 46202)

27-28. American Ethnological Soc.,
Pittsburgh, Pa., (N. F. S. Woodbury, U.S.
National Museum, Smithsonian Institu-
tion, Washington, D.C.)

27-28. Seismological Soc. of America,
annual, Seattle, Wash. (K. V. Steinbrugge,
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“What this

country needs
is a good
5¢ catalog
describing the
world’s finest

line of infrared

spectrophotometers

and accessories
Complete with

application information...”

N

(whew!)

We have it, A 5¢ stamp is all it takes to mail
your letterhead request. Send for it today.

[=1=Ye o =100 NSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
Be sure to see Beckman at the Pittsburgh Conference INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA

international Subsidiaries: Geneva, Switzerland; Munich, Germany;
Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa
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No other photomultipliers
have earned such acceptance
in high energy physics research
as the Amperex 56AVP and 8AVP

Amperex
SBAVP

i

The Amperex types 56AVP and 58AVP provide outstanding perform-
ance with regard to low transit time fluctuations. They produce sharp,
well defined pulses with extremely fast rise times and high gain with
a guaranteed minimum of 10® and are capable of handling large anode
currents without loss of linearity. The uniformity of characteristics
from tube to tube is excellent.

The 56AVP and 58AVP are unrivalled for such applications as fast
coincidence counting, time of flight measurements, Cerenkov count-
ing, short lived isotope measurements and the study of photo emis-
sion from semiconductors.

These 14 stage tubes have a typical sensitivity of 60 xA/Im and
a maximum spectral response in the blue region {(4200A). The 56UVP,
with a response in the ultra-violet is also available. The photocathcde
diameters of the 56AVP and 58AVP are 2 in. and 5 in. respectively.

Other photomuitiplier tubes are available for infra-red and ultra-
violet applications as well as tubes specifically designed and
processed for low energy detection.

For complete information, write to Amperex Electronic Corpora-
tion, Nuclear Products Department, Hicksville, Long Island, New York.

IN CANADA: PHILIPS ELECTRON DEVICES LTD,, 116 VANDERHOOF AVENUE, TORONTO 17, ONTARIO
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oHADOW
GASTING

¢ PREPARATION OF SILICA
AND CARBON REPLICAS

e SURFACE REPLICATION
e CATHODIC ETCHING
GENERAL EVAPORATION

MODEL 12-Eé
COATING UNIT

WORK CHAMBER

SPEEDIV/IC
12" COATING UNITS

The unequalled versatility of the “Speedivac” evap-
orators is typified by the 12” coating units. The 12E6
(pictured) is a special unit designed for use with
electron microscopes as well as for general evapora-
tion, sputtering, front surface mirrors, multi-layer
coatings and lens blooming duties. It provides rapid
regular pump down cycles of six minutes to 5 x 10°

torr. For complete information, write . .,

EDWARDS HIGH VACUUM, INC.

3279 GRAND ISLAND BLVD., GRAND ISLAND, N. VY,
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