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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 motion which

“in turn was used to generate 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 burmng 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 - elecirical energy. Further, the
principles of thisinvention 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
gencrator 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 electncal 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 electrode
connected to the body and a source of voltage connected
to the electrode for delivering electrlcal charges to the
Jet

- It is another feature of thls 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 fiuid stream

over one of the electrodes.

It is another feature of this imvention 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 clectrodes, and a
flame jet source connected fo 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
axmlly 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 coniected 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 coliector 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 co'mect a
converting circuit between a jet generator and a collector
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 senally comnected 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 connccted 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 potennal 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 secrially connected capacitors, one
end of the group of Capacntors being connected to a source
of reference potential.

It is a still further feature of this invention to provide
high voltdge direct current generators which include a
body having a nozzle, a fluid stream source connected to
the body and directing a fluid stream along the nozzle, an -
electrode positioned axially of the nozzle, a source of hloh
voliage connected between the electrode and a source of
reference poten’aal 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 foIIowmg specifica-
tion, read in connection w1th the accompanying drawings,
wherein:

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

FIGURE 2 is a side elevational view of a mobile ve-
hicle utilizing a flame jet as a means for transporting elec-
trical charges away from the body of the machine, parts
of body 28 being broken away to show the details of the
interior construction; and :

FIGURE 3isa diagrammatic representahon 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
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 10 on which is insulat-
ably mounted a leading edge electrode 11 electro-conduc-
tive to form in effect a body elecirode. From the rear
edge of the body 18 is supported an insulated, frailing
edge electrode 12. It will be understood that there is
mounted within the hollow body 1@ 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 14. Tt will be
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understood that such apparatus provides a plurality of
rearwardly directed jet mozzles, such as the nozzle indi-
catzd at 18 in FIGURE 1, 2nd it will be understood that
the aft electrode 12 is arranged to intersect the axis of the
jet issuing from each such nozzle.

As is represented diagrammatically in FIGURE 1, a
source 16 of high voltage electrical potential is mounted
within the hollow body 16 with its positive and negative
terminals connected, respectively, to the forward electrode
11 and the trailing elestrode 12, such connections being
effected as by means of suitably insulated conductors 17
and 18. MNegative charges, either in the form of elec-
trons, negative ions, or negatively charged particles, are
given up from the trailing condiictor 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-
tfrode 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 injccted iunto 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 clectrode 1% 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 foerward 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 #iuid 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 vehicle 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 gerves to propel the mobile vehicle forward. 'With
such an arrangement, the trailing electrode acis as a
source cf charged particies and the fluid stréeam acts
through its kinetic energy to stimulate the emission from
the trailing electrode. 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 3 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 extrcmely high propulsive potential which is
developed by the apparatus.

Tn FIGURE 2, T have illustrated a differently shaped
vehicle operating in 2 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-
fine 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 28. This electrode  preferably extends axially
throngh 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 clond 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 trailing gas cloud, as previously described. = As'in
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 gemerated
electrostatic potential, the flame jet serving principally
to produce the very high potential which is in turn respon-
sible 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 poiat 46 in the
throat of the nozzle 44. A source of very high. voltage
elecirical potential 47 is arranged with its positive tfer-
minal connected as shown at 48 to the body 46 and its
negative terminal conmected 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 4@ as by
means of an insulating bushing 56.

The structure just described will operate in the same
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manner as the jet high voltage generators described with
reference to FIGURES 1 and 2, negative charges being
rapidly transported away from the body 40 by the issuing
flame jet 43. These negative charges may be collected
by a grid-type electrede 51 positioned within the path of
the flame jet. As may be readily appreciated, the grid

‘electrode 51 will become increasingly mnegative and the

body 40 will become increasingly positively charged un-
less current is drawn from the apparatus.

In order to permit the potential energy developed by
the apparaius shown in FIGURE 3 to be utilized in the
form of an electric current, I provide storage means in
the form of electrical capacitors which are connected be-
tween the body 4¢ and the grid elecirode 51. In order
that the extremely high voltages developed may be thus
stored, I prefer to use a plurality of such capacitors con-
nected in series as is represented, for example, at 52, 53,
54, 55, 56 and 57 in FIGURE 3, these capacitors having
the free end termimals connected, respectively, to the
screen electrode as by a conductor 58 and as by com-
ductors 59 and 48 to the aforementioned body 49.

Since the -electrical potential generated by the gen-
erator just described is of the direct type as distinguished
from an alternating electrical potential, it is not subject
to transformation to lower voltages through the use of
ordinary transformers. as is the case with ordinary alter-
nating current. In order therefore to permit the voltage
to be reduced to a sufficiently low value and at the same
time to. increase the available current to permit it being
used for domestic or commercial purposes, I provide a
capacitor-commutator type of transforming apparatus
which serves to thus reduce the voltage for use at the
point of utilization.

To this end, I provide a number of stationary contact
segments 61—67 arranged in a circle and electrically con-
nected-to the terminals of the capacitors 52—57 as shown
in. FIGURE 3. A pair of capacitors 68 and 69 are
mounted for rotation relative to the contact segments
61-67 so that the plates or terminals of the capacitors
68 and 69 will be moved to positions successively bridging
adjacently disposed pairs of stationary segments. Thus,
as seen in FIGURE 3, assuming the rotating capacitors
to be turned in a counterclockwise direction, the capacitor
62 will first bridge the segments 66 and 67 so as to be
charged to a voltage equal to that to which the condenser
57 is charged. The condenser 6% is next moved to a posi-
tion connecting it in parallel with the condenser 56, and
so on until it is finally connected in parallel with the
condenser 52. At this point it should be observed that
the condenser 52 is connected directly across the two
output lines 70 and 71 which extends to the point of
utilization and across which the load to be served is con-
nected. Thus the condenser 52 is steadily giving up its
charge to the load which is connected to the output con-
ductors and is therefore at a lower potential than the
highly charged condenser 6%. Thus when the-condenser
69 is moved to a position bridging the segments 61 and
62, it gives up a part of its charge to the condenser 52
to raise the voltage thereof. As soon as the condenser 69
leaves the described connection with the condenser 52,
the alternate rotating condenser 68 is brought into bridg-
ing relationship with the first condenser 57.

By rotating condensers 68 and 69 at a very rapid rate,
the charge carried by each of the condemsers 5257 is
steadily equalized and electrical energy is by this means

centinually poured into the supply condenser 52 for uti--

lization by the load connected to the output lines 7¢ and
71.
Since the voltage applied across the series connected
assembly of condensers 52—-57 is thus divided among all
of the condensers employed, it is apparent that a voltage
reduction of substantially any desired magnitude may be
obtained by appropriately selecting the number of con-
densers vsed. Thus, as shown, where six condensers are
connected in series, the voltage which is applied to the
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“any transformation of the voltage.

, 6 -

feeder line closely approaches one-sixth the potential dif-
ference between the body 40 and the screen grid 51. A
greater reduction in voltage may be obtained by utilizing
a greater number of series connected capacitances.

The advantage of direct current for domestic and com-
mercial uses has long been recognized, but such use of
direct current has been largely prevented by the fact that
heretofore it has been substantially impossible to effect
As is well known,
in order to minimize heating losses and the amount of
conductor material reguired in transmitting electrical
energy over substantial distances, it is necessary that the
transmission be accomplished at high voltages. This fact
alecne has made it almost impossible to use direct cur-
rent for domestic and commercial uses because of the
impossibility of transforming the transmitted high volt-
age to a low voltage suitable for use at the point of
utilization. It will be appreciated, however, that with
the apparatus shown in FIGURE 3, the voltage drop-
ping device shown therein may be used if necessary to
reduce the generated voltage to a suitable intermediate
voltage for transmission by the output lines 7¢ and 71.
At centrally located. substations, other transformation
devices of the same character may bs employed further
to reduce the voltage from the value used for transmis-
sion to a value suitably low for direct utilization at the
point of consumption.

Referring now to. FIGURE 4g, there is depIcted an-
other illustrative embodiment of a jet high voltage gen-
erator in accordance with this invention, a body 80 hav-
ing a nozle 8% and an electrode 82 within the body and
extending axially through the nozzle and a source of high
voltage connected between the electrode and a source of
reference potential. The connection between source 47
and electrode 82 is insulated from body 88 by means of
a bushing 50. A fluid stream source such as a combus-
tion chamber is located within the body and is supplied
with combustible material by means of connections 83a
and 83bh. For example, oxygen or air may be supplied
through connection 83a while fuel may- be supplied
through connection 835. A series of plates 84« through
84i are located in the path.of the jet and each of the
plates has a conically shaped portion 85 which portion
has an aperture axially positioned with respect to the
nozzle 81. The conically shaped portions 85a through
85; have orifices which are progressively larger as they
are positioned more remotely from the nozzle. - Each of
the plates 84 is spaced from the next adjacent plate
by means of insulators 86 and the series of plates are
connected mechanically by any convernient means such
as insulating rods 87. A series of capacitors 88a through
88 are connected between a source of reference poten-
tial and output terminals 89 and 90. Each of the plates
84 is comnnected to a point intermediate one of the pairs
of condensers.

FIGURE 4c is a plan view of plate 84i while FIG-
URE 4b is a view in perspective of platc 84i. FIG-
URES 4a and 4b merely illustrate the conically shaped
portion of the plate which may advantageously have a
sharp edge or even a jagged edge around aperture 9I.
The advantages of such a sharp or jagged edge will be
substantially explained.

The operation of the jet generator of FIGURE 4 is
as follows. The combustible material is introduced in
the combustion chamber within body 88 being ignited

by any convenient means such as an electrical spark and

the rapid expansion of the gases causes a high velocity
fluid stream to be directed along electrode 82 and out
through nozzle 81. The charged particles on the sur-
face of electrode 82 and the charged particles around
the orifices 91 of each of the plates 84 arc collected and
moved by the kinetic energy of the jet to the next suc-
ceeding plate 84 such that each subsequent plate de-
velops a higher charge than the preceding plate, the high-
est charge being developed by the last plate, which in
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_this ‘particular éxample is blate: 84i.. The charge thus
developed on condensers $8a through ‘88i will be pro-
: gressively higher the more: remote the capacitor i i
the series from the source of reference potential.  Thus
: the high voltage tap 89 inay be: connected to:. capacitor
88; ‘and the high voltage output ‘may: be obtained be-
tween output tap or terminal ‘89 and: terminal $9:con-
nected ' to 'a’ source - of reference potential. | - Advanta-
geously orifice 91 will icause’ a :more. rapid: delivery of
charged particles to ‘the fluid- stream if ‘the’ orifices are
defined by jagged or sharp:edged structures. While the
operation of FIGURE 44 has been explained in conjunc-
‘tion with a flame  jet, it is to-be understood that any
: other fluid: stream: source - might be substituted: for the
. comBustion ‘chamber and: fuel supply. - For: example, a
: carbon dioxide: generator ‘might be so. substituted.
From the foregoing, it ‘will be observed :that ‘I have
provided’ electrokinetic apparatus: for generating ‘electri-
cal ‘potentials; ‘Further, I have provided apparatus for
gerierating electrical potentials: and for: directly utilizing
such  potentials for  the production of ‘motive: forces :to
“impart relative ‘motion between: the: generator ‘structure
and’ the surrounding medium. | It is to be: emphasized
* that the high voltage power: source: is of simple ‘construc-

tion.. While these devices may develop potentials as high
. as fifteen million volts; the power sources enclosed -with-

in the device need only gemerate a sufficiently high. volt-:

- age for local ionization and may deliver voltage of the
order:of magnitude of fifty thousand- volts. :
It is to be appreciated that the apparatus in accord-
ancé with this inveution provide: for: the direct: convers
'sion of the energy of a burning: fuel into electrical energy:
‘Still further, it is to be noted that the electrical: energy
:‘generated from the burning fuel: is directly converted
‘into ‘a propulsive force as -distinguished from prior .de-
vices wherein intermediate conversion: means arc invari-
: ably ‘utilized to: convert the energy into some intermedi-
ate form, such: as mechanical energy before it is utilized
to produce ‘the propulsive force.: It will be appreciated
that ‘the ‘savings in first cost: and maintenance 'costs, and
:‘in :particular, the savings:in space and weight require-
ment, will be enormous, Similarly through elimination
of the intermediate conversion devices the efficiency is
increased so that proportionately greater propulsive
forces and speeds may be obtained wtih apparatus occupy-
ing less space and weighing less than any other power
plants conventionally used. )

While I have shown and described various embodi-
ments of my invention, it is appreciated that the prin-
ciples thereof may be extended to many and varied types
of machines and apparatus. The invention therefore is
not to be limited to the details illustrated and described
herein.

I claim:

1. A high vcltage generator comprising a body, a fluid
stream source including a source of burning fuel con-
nected to the body, an elongated cathode connected to
the body and positioned in the combustion path of said
burning fuel and a source of voltage connected to said
cathode for introducing electrical charges to.the stream.

2. A high voltage generator comprising a body having a
nozzle, a fluid stream source within -said body and direct-
ing a fluid stream burning fucl along said nozzle, an elon-
gated cathode in said stream and a source of voltage con-
nected between said body and said electrode.

3. A self:propelled vehicle comprising a body having a
nozzle, a fluid stream source within said bedy and direct-
ing a stream of burning fuel along said nozzle, an elon-
gated cathode positioned axially of the nozzle and a source
of voltage connected between said bedy and said elec-
trode.

4. A high voliage generater comprising a body, an
electrode mounted on one edge of said body and another
clongated cathode mounied on an opposite edge of the
body, a source of voltage connected between the elec-
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trodeés and a fluid stream: source connected to said body
4o direct a: burning fluid stream. over said cathode.
1. 5., A self-propelled vehicle comprising .a body, an elon-

‘igated cathode and  an arnode inounted ©n said  body, a:

‘source of voltage connected between said electrodes: and
a flame jet source connected to the body to direct a flame
jet: over said cathode. : )

6. A high voltage generator comprising a body having
‘an orifice therein, a cathode:connected to said body: and
‘located axially of said: orifice, a flame: jet source con-
‘nected-to said body to direct a flame jet: along said. cath-:

:ode and through said orifice and :a high voltage source

‘connected between said body and said: cathode to supply .

charged particles to said jet. .
:7.: Apparatus for developing and converting a high di-

‘rect current voltage to a low direct: current voltage com-.

‘prising: a body: having:a nozzle, a cathode positioned

axially: of 'said nozzle, a jet source directing.a burning.
flaid: strcam  along said :cathode :through said .nozzle, a
high veliage source connected between said body and said

.cathode, a collector screen posiiioned in:the path. of said.
jet for: collecting ‘the :charged particles delivered: by the
fluid: stream from said:cathode and a circuit connected:

between the collector screen and said: body for.convert-: .

- :ing the high ' direct  current: voltage developed - between

the 'screen and the body to. a low' direct current voltage.
8. Apparatus for developing and converting a high di-

‘‘yect ‘current voltage to a low direct current voltage com-
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‘prising ‘a’ body having a nozzle, a eathode  positioned s
‘axially of said nozzle, a.jetisource directing a burning

finid stream along said cathode through said nozzle, ahigh:

‘voltage source connected between said body and:said cath-.

ode, a collector screen positioned in the path of said jet

‘for collecting the charged particles delivered by the fluid:
‘stream from the cathode and output means connected to.

said screen ‘and said body. : :

9. A high voltage generator comprising a body includ-.
ing’ a flame jet source; a nozzle in-said.body for direct-
jng the stream: from said jet source, a cathode positioned. :

‘in the pathiof said stream, a source:of ‘high voltage .con-
‘nected between the cathiode and said: body and:.a series of:

plates each having orifices positioned. in the path of the
jet issuing from the nozzle, each of the plates being con-
nected to an outpui circuit.

10. A high voltage generator in accordance with claim
9. wherein said output means comprises a plurality of
serially connected capacitors, each of said plates being
connected intermediate a pair of said capacitors.

11. A high-voltage direct current generator compris-
ing a body having a nozzle, a burning. fluid stream source
connected to said body and directing a flame along said
nozzle, a cathode positioned axially of said nozzle, a source
of high voliage connected between the cathode and a
source of reference potential, a series of conically shaped
conducting members having apertures therein, said aper-
tures being axially aligned with said nozzle and output
means connected to each of said members.

12. Thrust producing apparatus comprising a first elec-
trode, flame jet means operatively associated with said
first electrode to produce a burning stream directed away
from said first electrode, a cathode supported in fixed
spacial relationship with respect to said first electrode and
in the path of said burning stream, and power means con-
nected across said electrodes to apply high voltage poten-
tial thereto thereby to collect electrical charges from said
first electrode and impart said charges to said stream as
it passes said cathode:

13. Thrust producing apparatus comprising a hollow
body having an electro-conductive forward portion, jet
means within said body to produce a-stream of ionizable
dielectric medinm directed . rearwardly from said . body
portion; a cathode supported in fixed spaced relationship
with respect to said body and in the path of said stream
and power means within said body and connected between
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said forward body portion and said cathode to apply a
high voltage potential thereacross whereby to transfer
electrical charges from said body to said stream as the
latter passes said cathode.

14.  Thrust producing apparatus comprising a first elec-
trode, a fuel burner associated with said first electrode
and -adapted to produce a stream of gaseous combustion
product directed away from said first electrode, a cathode
supported in fixed spaced relationship with respect to said
first electrode and in the path of said stream and power
means connected across said electrodes to apply high
voltage potential thereto whereby to coilect elecmcal
charges from said first electrode and impart said charges
to said stream as it passes said cathode. ¢

15. Power converting means' comprising flame jet
means to produce a stream of ionizable dielectric fluid,
a cathode in said strean:, a second electrode in said stream
and downstream from said cathode, a high voltage source
having two terminals including a terminal connected to
said cathode to impart charges to said stream, and charge

collecting means connected between said second elec-
trode and the other terminal of said source.

16. Power converting means comprising a fuel burner
adapted to produce a stream of gaseous combustion prod-
ucts, a first electrode defining a cathode in said stream; a
second electrode in said streamn and downstream from
said first electrode; a high voltage source having a termi-
nal connected to said first electrode to impart charges to
said stream, and charge collecting means connectied be-
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tween said second electrode and the other terminal of said
source. N

17. Power converting means comprising jet means to
produce a stream of dielectric fluid; a cathode in said
stream, a second elecircde in said stream and downstream
from said cathode, a high voltage source having one ter-
minal connected to said cathode to impart charges to said
stream; a plurahty of charge collecting condensers con-
nected in series between said first electrode and the other
terminal of said source, a charge transfer condenser, a
pair of output lines connected across one of said charge
collecting condensers and commutator means to connect
said transfer condenser sequentially across each of said
charge collecting condensers.

18. Voltage chargmo means comprising a first pair of

- telmmals, a pluraljty of charge collecting condensers con-
_nected in series between said first terminals, a charge
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transfer condenser, a second pair of terminals and com-
mutator means to connect said transfer condenser sequen-
tially across ome after ancther of said charge collecting
condensers and then across said second terminals.
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