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ABSTRACT OF THE DISCLOSURE

A spherical anode has concentrically positioned therein
a spherical cathode permeable to charged particle flow.
The cathode is hollow and defines a volume centrally
located with respect to both the anode and the cathode.
This volume is free of tangible structure. A fusion-reac-
tive gas contained within the volume includes ions of
lithium and hydrogen or hydrogen isotopes. A plurality
of ion-producing devices are mounted on the exterior of
the anode and are spherically spaced and diametrically
aligned in pairs for injecting hydrogen (or isotopes there-
of) ioms, at fusion-reactive energies, toward the center
of the cathode. Additionally, there are generalized, spheri-
cally spread sources of lithium ions about the anode such
that ions emanating therefrom may be accelerated toward
the center and become a part of the aforementioned
fusion-reactive gas. All of the jons are focused toward
the center such that upon achieving a high enough density
at the center, fusion reactions will be produced between
the lithium and hydrogen (or isotopes) ions.

BACKGROUND OF THE INVENTION
Field of the invention

This invention relates to apparatus for producing nu-
clear-fusion reactions, and more particularly to the pro-
vision of a source of lithium jons in an apparatus for
producing controlled nuclear-fusion reactions.

Description of the prior art

In Farnsworth Pat. No. 3,258,402, issued on June 28,
1966, in Farnsworth Pat. No. 3,386,883, issued on June
4, 1968 on application Ser. No. 549,849, filed May 13,
1966, and also in Hirsch application Ser. No. 691,049,
filed Dec. 15, 1967, entitled “Improvements in Apparatus
for Generating Fusion Reactions,” there are disclosed
methods and apparatuses of the character with which

the present invention is concerned, these being capable, to !

varying degrees, of producing continuous fusion reactions.
Generally speaking, the apparatuses of these prior patents
utilize spherical geometry in which two generally spherical
electrodes, one a cathode and the other an anode, are
concentrically positioned one inside the other. In opera-
tion, an electrical discharge, composed of high-order. In
operation, an electrical discharge, composed of high-order
magnitide electron and jon currents in the space en-
veloped by the cathode, produces a radial potential dis-
tribution which, generally speaking, is a minimum adja-
cent to the center of the cathode cavity and a maximum
outwardly therefrom. These potential phenomena have
been heretofore characterized as virtual electrodes, the
one corresponding to the minimum potential being a
virtual cathode and the maximum potential being a virtual
anode. By developing a sufficiently high difference of
potential between the virtual anode and the virtual cathode
(the center), trapped ions will be propelled at nuclear-
reacting energies, so that ion collisions occurring at the
center produce fusion reactions.

In the apparatus of the aforesaid Farnsworth Pat. No.
3,258,402, ions are obtained in one instance by ionizing
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neutral gas introduced directly into the anode itself. In
another instance, the ions are produced by ion guns lo-
cated on the exterior of the anode, these ions being pro-
jected toward the center of the device. In the aforesaid
Hirsch application Ser. No. 691,049, ions are injected
into the anode interior from the outside thereof by means
of distributed sources which, generally speaking, subdivide
a source of ions into a multiplicity of tiny streamlets
which are injected into the anode interior over an ex-
tended area of the anode itself in contrast with a localized
or spot area which ordinarily would receive a concen-
trated, pencil-like beam of ions.

Experimental evidence has shown that the more nearly
radial the ion motions, the more efficient will be the
utilization of the ions in achieving fusion reactions. One
theoretical method of producing radial motions is to pro-
vide an on source which covers the entire inner surface of
the anode. With ions emanating from all points on the
inner spherical surface of the anode, space charge spread-
ing can be minimized such that the ions will follow radial
paths and cross at the center.

The present invention approaches this idealized con-
struction such that in a practical, working embodiment
of this invention, maximum utilization of the total number
of ions is achieved.

SUMMARY OF THE INVENTION

In accordance with the broader aspects of this inven-
tion, there is provided an apparatus (sometimes referred
to as a “‘fusor”) for generating fusion reactions in which
a spherical anode concentrically envelops a spherical
cathode which in turn encloses a volume free of tangible
structure. The cathode is open to the flow of gaseous
the flow of electrons. Means are provided for applying a
particles therethrough but is substantially impervious to
potential to the anode and cathode for establishing an
electric potential therebetween of sufficient magnitude as
will impart fusion-reactive energies to positively charged
particles introduced at the anode into the space between
the anode and cathode. Means are provided for intro-
ducing ions of hydrogen or an isotope thereof into the
interelectrode space at the anode. An extended area source
of lithium ions is disposed on the inner side of the anode
and the adjacent portion of the cathode is permeable to
the lithium ions in the portion thereof which is in radial
algnment between the source and the cathode center.
Lastly, means are provided which include the anode and
cathode for focusing all of the charged particles toward
the center where fusion-reactions are produced.

OBJECTS OF THE INVENTION

It is an object of this invention to provide in an ap-
paratus for producing fusion-reactions a generalized,
spherically disposed solid-state source of ions which may
be directed along radii of a sphere toward the center
thereof.

It is another object of this invention to provide an
apparatus for producing fusion-reactions elements cap-
able of emitting ions of lithium over generalized, part-
spherically spread areas, these ions being capable of being
focused toward the center of the spherical geometry where
they may react with ions of hydrogen or an isotope there-
iof.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and objects of
this invention and the manner of attaining them will be-
come more apparent and the invention itself will be best
understood by reference to the following description of an
embodiment of the invention taken in conjunction with
the accompanying drawings, wherein:

FIG. 1 is a partially sectioned illustration of an embodi-
ment of this invention;




