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My invention relates to electrokinetic methods and ap-
paratus, more particularly to electrokinetic apparatus, for
generating and utilizing electrical potentials. )

Priorly, the thermal energy of burning fuel has been
first converted into mechanical energy of rotion which
in turn was used to gemerate electrical energy, the well-
known boiler-steam-turbine electrical generator arrange-
ment being a familiar example. However, in accordance
with this invention the energy of a burning fuel is direct-
ly converted into electrical energy. In accordance with
other aspects of this invention, the Kinetic energy of a
stream of dielectric fluid such as carbon dioxide may be
converted directly into - electrical energy. Further, the
principles of this invention may be applied to apparatus for
the generation of very high voltages by a series of conver-
sion devices. Still further, the electrical energy so gen-
erated may be employed as a motive force to propel the
generator relative to the surrounding medium. = ©

Accordingly, it is an object of this invention to pro-
vide a method and apparatus for directly converting the
kinetic energy of a fluid stream to an electrical potential.

It is another object of this invention to provide a meth-
od and apparatus for directly converting the kinetic and
thermal energy of a burning fuel into electrical energy.

It is a further object of this invention to provide a
method and apparatus wherein a fluid stream is utilized to
transport electrical charges from one electrode to another.

It is a feature of this invention to provide apparatus
for generating high voltages which includes a body, a jet
or fluid stream source connected to the body, an electrade
connected to the body and a source of voltage connected
to the electrode for delivering electrical charges to the
jet. : '
" Tt is another feature of this invention to position a jet or
fluid stream source within a body, to mount an electrode
on the body in the path of the stream and to connect a
source of high voltage between the body and the electrode
to thus provide a self-propelled vehicle. )

It is another feature of this invention to provide appara-
tus for generating high voltages which includes a body,
an electrode mounted on one edge of the body and another
electrode mounted on the other edge of the body, to con-
nect a source of high voltage between the electrodes and

-to position a fluid stream source to direct a flnid stream

over one of the electrodes.

It is another feature of this invention to provide a
self-propelled vehicle which vehicle includes a body, two
electrodes mounted on the periphery of the body, a source
of high voltage connected between the electrodes, and a
flame jet source connected to the body to direct a flame jet
over one of the electrodes. :

It is a further feature of this invention to provide a
high voltage generator which includes a body and an elec-
trode positioned axially within the body, the body having
an orifice or nozzle axially aligned with the electrode, a
source of high voltage connected between the body and

the electrode and a jet source to direct a fluid stream -

axially of the body.

It is'a further feature of this invention to provide ap-
paratus for developing and converting a high' direct cur-
rent voltage to a low direct current voltage which appara-
tus includes a body having a nozzle, an electrode posi-
tioned substantially axially of the nozzle, a jet source di-
recting a fluid stream along the nozzle, a high voltage
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source connected between the body and the electrode, a
collector screen positioned in the path of the nozzle for
collecting the -charged particles delivered by the fluid
stream from the electrode and a circuit connected between
the collector screen and the body for converting the high
direct current voltage developed between the screen and
the body to a low direct current voltage. -

It is a further feature of this invention to connect a
converting circuit between a jet generator and a collsctor
screen to convert the high voltage developed between the
generator and the screen to a low direct current voltage

" which circuit includes a group of serially connected ca-
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pacitors and a commutating capacitor adapted to be
sequentially connected to the serially connected capaci-
tors to cause a low voltage high amperage output to be

. delivered across one of the serially connected capacitors.
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It is still another feature of this invention to provide a
high voltage direct current generator which includes a
jet source, a body having a nozzle and connected to the
jet source and an electrode positioned axially of the nozzle,

_ a source of high voltage connected between the electrode
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and a source of reference potential and a series of plates
each having orifices positioned in the path of the jet issu-
ing from the nozzle, each of the plates being connected
to one of a group of serially connected capacitors, one
end of the group of capacitors being connected to a source
of reference potential.

It is a still further feature of this invention to provide
high voltage direct current generators which include a
body having a nozzle, a finid stream source connectad to
the body and directing a flnid stream along the nozzle, an
electrode positioned axially of the nozzle, a source of high
voltage connected between the electrode and a source of
reference potential, a series of conically shaped plates
positioned in the path of the stream and connected to a
circuit for delivering a high direct current voltage.

Other objects and advantages of my invention will be
apparent from a consideration of the following specifica-
tion, read in connection with the accompanying drawings,
wherein: - :

FIGURE 1 is a perspective diagrammatic view ilius-
trating the general form and construction of a mobile ve-
hicle utilizing flame jets as 2 means for transporting elec-
trical charges away from the body of the machine;

FIGURE 2 is a side elevational view of a mobile ve-
hicle utilizing 2 flame jet as a means for transporting elec-
trical charges away from the body of the machine, parts
of body 26 being broken away to show the details of the
interior construction; and

FIGURE 3 is a diagrammatic representation illustrating
apparatus for the direct conversion of the energy of a
burning fuel into electrical energy.

FIGURES 4a, 4b and 4c disclose another illustrative
embodiment of a high voltage generator in accordance
with this invention.

FIGURE 1 shows how the principles of this invention

- may be utilized in a mobile vehicle wherein flame jets
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are employed to generate the electrical potentials of ex-
tremely high magnitude, thus providing an extremely large
propulsive force. The machine shown in FIGURE 1
comprises a hollow disc-like body 16 on which is insulat-
ably mounted a leading edge electrode 11 electro-conduc-
tive to form in effect a2 body electrode. From the rear
edge of the body 1% is supported an insulated, trailing
edge electrode 12. It will be understood that there is
mouited within the hollow body 16 the necessary appara-
tus for producing a plurality of rearwardly directed fluid-
streams or jets such as flame jets, each represented in
FIGURE 1 by one of the arrows bearing the reference
character 13, such apparatus being indicated diagram-
matically by the dotted line portions and being indicated .
generally by the reference character 4. 1t will be
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understood that such apparatus provides a plurality of
rearwardly dirécted jet nozzles, such as the nozzle indi-
carzd at 15 in FIGURE 1, and it will be understood that
the aft elestrode 12 is arranged to intersect the axis of the
jet issuing from each such nozzle.

As is represented diagrammatically in FIGURE 1, a
source 1§ of high voltage electrical potential is mounted
within the hollow body 16 with its positive and negative
terrainals connected, respectively, to the forward electrode
1% and the trailing elestrode 12, such comnections being
effected as by means of suitably insulated conductors 17
and 18. Negative charges, either in the form of elec-
trons, negative ions, or negatively charged particles, are
given up from the trailing conductor 12 to the jets, either
because of the fact that the conductor is heated to a very
high temperature by being immersed in the flame jets and
so capable of thermionic emission, or due perhaps to.the
magnitude of the applied potential being sufficient to cause
a partial ionization of the medium immediately surround-
ing the issuing jet, and due undoubtedly in part to the
scrubbing action of the jet over the surface of the elec-
frode in a manner anzlogous to the electrification of
bodies by friction as, for example, when an amber rod is
rubbed with a silken cloth.

Regardless of how the transfer takes place, it is clear
that negative charges are injected iuto the jets by the
trailing electrode 12. These negative charges are swept
to the rear with the fluid stream at extremely high velocity
and to a very great distance. This phenomenon con-
tinues and negative charges are steadily removed from
the forward electrode 11 resulting in the electrode 11
acquiring a progressively higher positive charge. This
charging of the electrode 11 will continue until an equili-
brium is reached when the electrically charged particles
escape from the jets and return to the forward electrode
11 at the same rate at which negatively charged particles
are injected into the jets. It is believed that potential
differences between the body and the gas cloud left in the
wake of the vehicle by the fluid stream may be as high as
fifteen million volts. It will be seen that when this con-
dition obtains, the forward electrode 11 of the mobile ve-
hicle itself corresponds to the positively charged leading
conductor of the electrokinetic propulsive device disclosed
and described in detail in my application Serial No.
669,830, filed July 3,1957. The products of combustion
or the fluid stream left in the wake of the vehicle corre-
spond to the negatively charged body of the propulsive de-
vice disclosed in the above mentioned application.  Thus,
between the mobile vehicie itself and the gas cloud or fluid
stream left in its wake, there is produced a force tending
to move the surrounding medium past the mobile vehicle
and to the rear of the trailing gas.cloud. This force, of
course, is accompanied by an equal and opposite reaction
which serves to propel the mobile vehicle forward. ‘With
such an arrangement, the frailing electrode acts as a
source cf charged particies and the fluid stream -acts
through its kinetic energy to stimulate the emission from
the trailing elecirode. If the stream or jet is a flame jet,
then the heat of the jet causes thermionic emission from
the electrode in addition to the emission caused by the
kinetic energy of the stream.

For these reasons any dielectric siream will produce
the desired results. For example, a carbon dioxide gen-
erator may serve as the jet source. It is, however, pre-
ferred to use a flame jet source such as a burning hydro-
carbon for the additional thermionic emission mentioned
above.

By reason of the large dimensions involved and the ex-
tremely high potentials generated, the propulsive force
so produced is very large. This is mentioned because
while an augmenting thrust will, of course, be established
by the issuing flame jets 13 alone, this thrust will be small
compared to the electrokinetic thrust developed, the ori-
fice 15 of the flame jets 13 being used primarily for gen-
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erating the extremely high propulsive potential which is
developed by the apparatus.

In FIGURE 2, I have illustrated a differently shaped
vehicle operating in a manner similar to that just described
with reference to FIGURE 1. The vehicle illustrated in
FIGURE 2 preferably comprises a torpedo-like body 26
fitted at its forward end with suitable fins 21 for control-
ling the direction of motion of the vehicle. The body 29
is hollow and is used to enclose, among other things, a
source 22 of high voltage electrical potential. The posi-
tive terminal of the source 22 is connected to the elec-
trically conductive body 28, as is represented for example
at 23. The after portion of the body 20 is formed to de-
fite a nozzle which is indicated generally by the reference
character 24, there being mounted in the after part of the
body a suitable fluid stream source 25 such as'a combus-
tion chamber for burning an appropriate fuel to-produce
jet 26 issuing rearwardly from the nozzle 24. An elec-
trode 27 is positioned within the rearward portion of the
bedy 20. This electrode preferably extends. axially
through the rearward portion of the body terminating in
a sharp point in the center of the throat of the nozzle.
This electrode is connected as shown at 28 to the nega-
tive terminal of .the high' voltage source 22. ' In the in-
stance of the flame jet, electrode 27 acts as a thermionic
cathode. ‘

The apparatus operates - similarly to the device de-
scribed with reference to ' FIGURE 1. The electrode 27
serves to inject negative charges into the issuing flame jet
26, which in turn serves to supply kinetic energy to those
charges, sweeping them into a cloud behind the vehicle.
As a result, the body 20 becomes charged positively and
the potential between the body. and the cloud of gases
left by the issuing flame jets continues to increase until
an equilibrium is established as.described above. In a
manner similar to that mentioned with reference to the
electrokinetic vehicles in my application Serial No. 669,
830 filed July 3, 1957, the mobile vehicle itself becomes
the positively charged leading conductor and the electrode
27, flame jet 26 and resulting charged gas cloud becomes
the negatively charged parts 26 of the system. The pro-
pulsive force is that which is-applied to move the sur-
rounding dielectric medium to the rear and toward the
jet and ftrailing gas cloud, as previously described. Asin
connection with the vehicles the apparatus described in
the above-mentioned application Serial No. 669,830, the
thrust developed by the ‘issuing flame jet serves merely
to augment the large-thrust produced by the generated
electrostatic potential, the flame jet serving principally
to produce the very high potential which is in turn respon-
sibie for a large part of the propulsive force developed.

In the illustrative embodiment of FIGURE 3 is shown
the manner in which the flame jet generator principle de-
scribed with reference to FIGURES 1 and 2 may be em-
bodied in an apparatus for the generation of electricity
for domestic or commercial use. The apparatus as shown
in FIGURE 3 utilizes a hollow body 4¢ constituting a-
combustion chamber of suitable type in which the fuel
is fed as by means of a.conduit 41 and air or oxygen
is fed as by means of a conduit 42. The suitably mixed
fuel and air are burned within the combustion chamber
to produce a high velocity flame jet 43 which issues from
the chamber through a nozzle 44 formed as a part of the
combustion chamber.

An electrode 45 is suitably supported within the cham-
ber 40 and extends substantially axially through the cham-
ber to. terminate in a sharp needle-like point 46 in the
throat of the nozzle 44. A source of very high. voltage
electrical potential 47 is arranged with its positive ter-
minal connected as shown at 48.to the body 46 .and its
negative terminal connected to the electrode 45 as by
means of a conductor 49, it being understood that the elec-
trode 45 is suitably insulated from the body 40 as by
means of an insulating bushing 5¢.

The structure just described will cperate in the same







