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THORIUM

URANIUM'S INTERESTING STEPCHILD

eddy Roosevelt was President.

The age of Victorian splendor

was in full swing. And incandes-
cent gas lamps were lighting America.
The heart of these glowing lamps was
the gas mantle — made, for the most
part, of thorium.

Lindsay was a famous name in the
gas-light era, a major producer of gas
mantles.

The manufacture of gas mantles calls
for the impregnation of a knit fabric
cone of ramie or rayon with thorium
nitrate and cerous nitrate. The organic
fiber is burned off, leaving a relic struc-
ture of thorium and cerium oxide which
glows white hot in a gas flame.

Around 1920, gas illumination was
largely supplanted by electric lighting.
Demand for thorium dropped. Then
came the atomic age. Thorium again
became important because of its value
as a reactor fuel breeder.

At the present, there are two sys-
tems in which thorium can be used as
a fuel material breeder. One is the use
of metal or a thorium-bismuth alloy;
the other, a thorium oxide slurry reac-
tor. Both procedures are being investi-
gated by the AEC and private industry.
It is believed that at the assumed burn-
up rate of thorium oxide (one pound of
ThO: for six megawatt hours of elec-
trical energy) the thorium-rare earth
industry is probably capable of han-
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dling domestic demands without ex-
cessive expansion. Thorium looks good
as a reactor fuel for private industry
because it is much more plentiful and
economical than uranium.

So much for the Buck Rogers stuff
.. . what’s ahead for thorium, exclud-
ing the energy field? The answer to that
is “plenty” and chances are it can be of
immense value to you—it already is in
a number of industries.

The most common thorium salts are
the nitrates, oxides, fluorides and chlo-
rides. Lindsay produces all of them in
purity ranges from that required for
ordinary technical use to the most crit-
ical “reactor” grade where extremely
high purity is a must.

Let’s see how some of these salts are
being used in industry. Perhaps you'll
see a potentially profitable use for them
in your own operations.
Th(NO,),-4H,0 —Manufacture of in-
candescent gas mantles. A starting ma-
terial for other thorium compounds and
thorium metal. Nitrate is the standard
commercial thorium salt.

ThO, —Thorium oxide has the highest
melting point of any metallic oxide
(3220°C) and has use as a refractory
material. It is also used with lanthanum
oxide in the production of “rare-ele-
ment” optical glass for unbelievably
accurate aerial camera lenses. It is a
source material for making thorium

metal. The AEC and several private
companies are studying its use in a
thorium oxide-water slurry reactor. It
has some use as a catalyst.

Thorium-magnesium alloys have
high strength, good creep resistance
and elastic modulus values in the 600-
700°F temperature range and are used
in jet engine castings, supersonic air-
frame constructions and satellite rock-
ets where high temperature service is
required.

Thoriated tungsten (tungsten contain-
ing 1 to 2% ThO,) is used as a filament
in electron tubes and as non-consumable
electrodes in inert gas-shielded arc
welding.

Lindsay is the oldest and largest pro-
ducer of thorium compounds for the
government and private industry but
we don’t make thorium metal. Natu-
rally, since we've been in the business
54 years, we've learned a good deal
about this remarkable, versatile ele-
ment. Data is available to you and the
counsel of our technical staff is yours
for the asking.

We feel certain that thorium has
enormous potentials in a variety of
industries and we want to share our
knowledge with you. If you think that
thorium chemicals may be useful in
improving one or more of your prod-
ucts or processes—or in the develop-
ment of new products—let us be of help.
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Dr. P. E. Pashler, Ph.D., University of
Toronto (1947),studied on a post-doctor-
ate fellowship at the University of Am-
sterdam and then served on the University
of Toronto faculty before joining the Gen-
eral Electric Research Laboratory in 1950,
His research interests have included molee-
ular physies, ballisties, and various phases
of electronics. He has been manager of
the Applied Physics Section since 1955,

Making electrons more versatile

Dr. P. E. Pashler of General Electric studies the
basic phenomena associated with electronic devices

Hearing, speaking, and seeing are among the
“human” functions that electronic equipment has
been performing since the birth of radio and tele-
vision. Newer electronic systems demand devices that
also can read, write, remember, and calculate.

Dr. P. E. Pashler and a group of his associates at
the General Electric Research Laboratory are seeking
a better understanding of the basic principles of elec-
tronic materials and devices through studies of such
fundamental phenomena as secondary electron emis-
sion and noise in electron tubes.

Among the recent accomplishments of Dr. Pash-
ler’s Applied Physics Section are the improvement of
photoconductors to give camera tubes the special sen-

sitivity and quick response required for x-ray televi-
sion, and the development of an information storage
tube with a tiny memory cell only an inch square that
will remember nearly a million “bits” of information.

As we see it, providing scientists with freedom and
incentive to extend the frontiers of knowledge is
fundamental to the creation of better products, better
jobs, and more opportunities for human satisfactions.

Progress ls Our Most Important Prodluct
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HETEROCYCLIC COMPOUNDS
Vols. V and VI
Edited by Robert C. Elderfield, University of Michigan.

Chemical principles involved in syntheses and reactions of
the various compounds are emphasized.

Volume V: Five-Membered Heterocycles Containing Two
Hetero Atoms and Their Benzo Derivatives.

CONTENTS: 1,3-Dioxolane and Derivatives. Pyrazoles and
Related Compounds. Indazoles. Imadazoles and Condensed
Imadazoles. Oxazole and Its Derivatives. Benzoxazoles and
Related Systems. Isoxazoles. Thiazoles and Benzothiazoles.
Ready in January, 1957. Approx. 746 pages. Prob. $20.00.

Volume VI: Six-Membered Heterocycles Containing Two
Hetero Atoms and Their Benzo Derivatives.

CONTENTS: The Chemistry of the Monocyclic Dioxanes.
Beénzodioxanes. Sulfur Analogs of the Dioxanes. Pyridazines.
Cinnolines and Related Compounds. Phthalazine and Its
Derivatives. Pyrimidine and Its Derivatives. The Chemistry
of Quinazoline. The Pyrazines and Piperazines. The Quin-
oxalines. The Monocyclic Oxazines. The Benzoxazines. Thia-
zines and Benzothiazines. Phenzines, Phenoxazines, and
Phenothiazines. Ready in January, 1957. Approx. 740 pages.
Prob. $21.00.

ON HUMAN COMMUNICATION

By Colin Cherry, University of London. This book con-
sists of a series of clearly written essays which attempt to
review recent trends in the study of human communication.
It discusses the growth of modern interest in the relation-
ships existing between such communication sciences as:
linguistics, cybernetics, psychology, semantics, and phonet-
ics. It analyzes the work done so far in these areas, shows
how they are steadily moving toward unification, and, in
addition, points out the extent to which controversy and
difference of opinion tend to keep them apart.

The author has tried to outline the main viewpoints of
many authorities working in communication disciplines—
from a critical position. His approach cuts across a very
wide field of the literature. Consequently, the work emerges
as a comprehensive “source book” of references, citations,
and definitions. 1956. Approx. 356 pages. Prob. $7.50.

ORGANIC SYNTHESES
Vol. 36

Editor-in-Chief: N. ]. Leonard, University of Illinois.
Dealing with 35 important new syntheses, this latest vol-
ume in the well-known annual series gathers together the
work of 62 contributors. Like its predecessors, the work
gives you the most convenient laboratory methods for pre-
paring a wide variety of organic chemical reagents. Every
experiment has been carefully checked and tested.

CONTENTS: Bischloromethyl Ether. a-Chlorophenylacetic
Acid. N-2-Cyanoethylaniline. 1-Cyano-3-phenylurea. 1,2-
Cyclodecanediol. Cyclodecanone. Diazomethane. 1,1-Dich-
loro-2,2-difluoroethylene. N,N-Diethylbenzidine. N,N-Di-
methylselenourea. Ethyl Diazoacetate. B-Ethyl-8-methyl-
glutaric Acid. Ferrocene. 2-Furoic Acid. D-Gulonic-y-lac-
tone. n-Hexyl Fluoride. 6-Hydroxynicotinic Acid. 4-Iodo-
veratrole. Laurylmethylamine. p-Methoxyphenylacetonitrile.
3-Methyl-4-nitropyridine-1-oxide. a-Naphthyl Isothiocya-
nate. 0- and p-Nitrobenzaldiacetate. 1,4-Pentadiene. N-
Phenylbenzamidine. Propiolaldehyde. Putrescine Dihydro-
chloride. 2-Pyrrolealdehyde. Sebacil. Sebacoin. a-Sulfopalmi-
tic Acid. Tetraethyltin. Tetrahydrothiophene. p-Toluene-
sulfonic Anhydride. 2,4,6-Tribromobenzoic Acid. Index.
1956. 120 pages. Prob. $3.75.

CURRENTS, FIELDS,
AND PARTICLES

By Francis Bitter, The Massachusetts Institute of Tech-
nology. Describes—in a novel and refreshing manner—
macroscopic electromagnetic phenomena in terms of fields
and microscopic atomic phenomena in terms of quanta. Of-

fers a solid introduction to certain abstract concepts, among

them energy, momentum, electric and magnetic fields, con-
servation laws, impedance, reactance, etc. The author has
attempted to illustrate the importance of quantitative
thinking, and, although a great deal of factual material is
included, the emphasis is on analysis. Co-published by The
Technology Press, M.LT. 1956. 599 pages. $8.50.

New Methuen Monographs . . .

ELEMENTS OF PULSE CIRCUITS
ByF. J. M. Farley. 1956. 143 pages. $2.00.

LOW TEMPERATURE PHYSICS, 4th Ed.
By L. C. Jackson. 1956. 158 pages. $2.00.

GLASS
By G. O. Jones. 1956. 119 pages. $2.00.

INTEGRAL TRANSFORMS IN MATHEMATICAL
PHYSICS, 2nd Ed.
By C. J. Tranter. 1956. 133 pages. $2.00.

THE THEORY OF GAMES AND
LINEAR PROGRAMMING

By S. Vajda. 1956. 106 pages. $1.75.

Send for examination copies.

JOHN WILEY & SONS, Inc.
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440 Fourth Avenue

New York 16, N. Y.
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T Lot PHOTOVOLT Dpensitometer
ANNUAL REVIEWY |} o P paper Hocreoptonesis
PSYCHOLOGY PLANT PHYSIOLOGY

Vol. 7 (Jan. 1956) Vol. 7 (June 1956)

ENTOMOLOGY BIOCHEMISTRY
Vol. 1 (Feb. 1956) Vol. 25 (July 1956)

PHYSIOLOGY PHYSICAL CHEMISTRY
Vol. 18 (Mar. 1956) Vol. 7 (Sept. 1956)

MEDICINE MICROBIOLOGY
Vol. 7 (May 1956)  Vol. 10 (Oct. 1956)

NUCLEAR SCIENCE

: . A photoelectric precision instrument for the rapid
Vol. 6 (Dec. 1956) and convenient evaluation of strips and sheets
of filter paper in partition chromatography and
paper electrophoresis.

Back volumes also available

$7.00 postpaid (U.S.A.) ; $7.50 postpaid (elsewhere)

ANNUAL REVIEWS, INC.

Grant Avenue, Palo Alto, California

one 19” x 19” Lab-aid unit section
holds up to 6500 1” microslides

other bulky files need this much
more space to hold as many slides
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laboratory filing systems

THE TECHNICON COMPANY
P. 0. Box 25 these vnid¥
Chauncey, New York
Paris Office: COMPAGNIE TECHNICON + 7 rue Georges Ville « Paris
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