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This invention relates in general to a method and
apparatus for controlling energy level in matter, and
more particularly to a method and apparatus capable of
lowering the temperature of an electrically or flame
heated body. Still more particularly, the present inven-
tion involves the use of a high voltage, low amperage,
direct current source.

The method of the present invention comprises the
directing of a source of direct current voltage towards
heated matter for controlling its temperature and energy
level.  Another example relates to the cooling of a heated
matter by directing thereagainst a negatively charged
electrode or probe. Preferably, the electrode or probe
is supplied with a high voltage, low amperage power
supply. While not necessary, the positive side of the
power supply may be connected to the flame, or heated
matter, wherein somewhat better efficiency is experienced.
Whether the heated matter is flame, electrically, or other-
wise heated is immaterial, as the method of the present
invention works just as well in each case. The ap-
paratus employed for carrying out the method comprises
means for supplying a high voltage, low amperage di-
rect current source and an electrode or probe negatively
charged by connection to the negative side of the direct
current source. Any suitable transformer or generator
may be employed for supplying the direct current source.

It is therefore an object of the present inveation to pro-
vide a method for controlling the energy level in matter.

It is a further object of the present invention to pro-
vide an apparatus for controlling the energy level in mat-
ter, wherein the apparatus includes a source of direct
current voltage having its negative side connected to an
electrode or probe arranged in spaced relation from the
matter.

Still another object of the present invention is in the
provision of a method and apparatus for lowering the
temperature of a body that has been electrically, flame,
or otherwise heated.

A further object of the present invention is to provide
a method and apparatus for substantially reducing the
energy level in heat subjected matter.

Another object of the present invention is to provide
a method and apparatus for lowering the temperature of
a body that has been heated by flame, electricity, friction,
radiation, or chemical action.

Other objects, features and advantages of the invention
will be apparent from the following detailed disclosure,
taken in conjunction with the accompanying sheets of
drawings, wherein like reference numerals refer to like
parts, in which:

FIGS. 1 and 2 show diagrammatically the control of
a flame generated energy level in a tube by application
of the present invention;

FIGS. 3 and 4 show diagrammatically the control of
energy level in the nozzle of a burning torch;

FIGS. 5 and 6 show diagrammatically the control of
energy level in a sheet of material having a constant
source of heat being applied on one side by application
of the present invention, and wherein the electrode or
probe is directed against one face of the sheet;
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FIGS. 7 and 8 show diagrammatically the control of
energy level in a sheet of material having a flame play-
ing against one side of the sheet by application of the
present invention, wherein the probe or electrode is
directed against the edge of the sheet;

FIGS. 9 and 10 show diagrammatically the control of
energy level in torch nozzles and a flange surrounding
the nozzles by application of the present invention;

FIGS. 11 and 12 show diagrammatically the control
of energy level in a flame enveloped rod by application
of the present invention;

FIGS. 13 and 14 show diagrammatically the control
of energy level in an electrically heated element by ap-
plication of the present invention; and

FIGS. 15 and 16 show diagrammatically the control of
energy level in a shorting wire of an electrical circuit
by application of the present invention, wherein con-
trolling of the energy level has no effect on a lamp in the
circuit.

The present invention relates to the control of energy
level in matter, and may be applied to conirol the energy
level in matter caused by flame, electricity, friction, radi-
ation, chemical action and the like. A few of the many
specific applications are shown in the drawings and will
be described hereinafter, but it should be appreciated
that the present invention does have many other applica-
tions. Primarily, the present invention is useful in sub-
stantially decreasing the energy level in matter. Par-
ticularly, the present invention is useful in reducing the
energy level in matter, which level has been raised by
any known or unknown means.

In general, the method of controlling the energy level
in matter in accordance with the present invention com-
prises the step of directing an electrostatic discharge of
direct current voltage at the matter of which the energy
level is to be controlled. Particularly, the high voltage,
low amperage source of direct current is employed, and
the directing means (probe or electrode) is spaced from
the matter such a distance as to keep it outside of the
shorting or arcing range.

The examples shown in FIGS. 1 and 2, 3 and 4, 5 and
6, 7 and 8, 9 and 10, and 11 and 12 illustrate the cool-
ing and decreasing in energy level of an electrically con-
ductive body that has been heated by means of a gas
flame or the equivalent.

Referring particularly to the example of FIGS. 1 and 2,
a gas torch 2§ generating a flame 21 within a tube 22
of electrically conductive material heats the tube to de-
fine a glow condition as illustrated by the wavy lines
23 as shown in FIG. 1. Both the tube 22 and the torch
29 are electrically connected and in turn connected to
the positive terminal of the transformer. A pair of
probes or electrodes 19 are electrically connected together
and connected to the negative terminal of the trans-
former and in turn arranged outside of the tube 22 in
angular relationship thereto. Application of high volt-
age, low amperage power to the probes 19 effects a
cooling or lowering of energy level in the tube in a short
period of time as shown in FIG. 10 even though the
flame 21 from the torch 20 continues to function. Thus,
cooling of the tube 22 which may be of metal by em-
ployment of electrical energy in the manner shown can
be efficiently accomplished.

Referring now to FIGS. 3 and 4, another example
of cooling action is shown wherein a torch 23 emitting
a flame 24 heats up and begin to glow as indicated by
the wavy lines 25 in FYG. 3. The torch is electrically
connected to the positive terminal of the transformer
while probes 19 are connected to the negative terminal
of the transformer and positioned relative to the torch
23 in the same manner that the probes 19 are positioned
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relative to the tube 22 in FIGS. 1 and 2. Energization
of the transformer subjects the tube 22 to the action of
an electrostatic discharge in a force field of direct cur-
rent which removes substantially if not all of the heat
from the torch 23 as illustrated in FIG. 4, while not effect-
ing in any manner the flame 24.

Another example of the present invention is shown in
FIGS. 5 and 6, wherein a torch 26 emitting a gas flame
27 is directed perpendicularly against one side of a sheet
28 of electrically conductive material, such as metal, to
thereby define a red spot or glow 29 in the center area
of the sheet as shown in FIG. 5. The sheet is connected
to the positive terminal of the transformer while a probe
3¢ is connected to the negative terminal. of the tfrans-
former which is pointed directly at the hot spot 29 and
extends perpendicular to the sheet 28 as shown in the
drawings. Energization of the transformer subjects the
sheet 28 to a continuous electrostatic discharge and cools
the sheet 28 by completely removing the glowing hot
spot 29 even though the flame 27 of the torch 26 con-
tinues to play on the opposite side of the sheet as shown
in FIG. 6.

FIGS. 7 and 8 illustrate an example similar to that of
FIGS. 5 and 6, but differ therein in that the probe 30 is
arranged to extend parallel to the sheet 28 and in align-
ment with an edge of the sheet but spaced therefrom.
Again the action of the electrostatic discharge from the
probe 30 completely removes the hot glowing spot in the
center area of the sheet 28 thereby cooling same as illus-
trated in FIG. 8.

In FIGS. 9 and 10, another example of application
of the present invention is shown wherein a sheet of
electrically conductive material designated by the numeral
31 is provided with a pair of torches 32 extending there-
through and perpendicular thereto. The sheet 31 essen-
tially constitutes a flange on the torches 32. The torches
are also of electrically conductive material such as metal
and heat up along with the immediately surrounding area
of the sheet 31 to a glowing heat as shown in FIG. 9.
Flames 33 are emitted from the torches 32. A plurality
of probes 30 are arranged laterally of the edge of the
sheet 31 in spaced relation thereto and electrically con-
nected together and to the negative terminal of the trans-
former. The sheet 31 is connected to the positive
terminal of the transformer. Energization of the trans-
former powered electrostatic discharge from the probes
30 immediately cools the torches 32 and the surrounding
areas of the sheet 31 as shown in FIG. 18 even though
the flames 33 continue. The torch operation is not af-
fected by the action of the electrostatic discharge.

Another example is shown in FIGS. 11 and 12 wherein
the torch 26 emitting a flame 27 heats a rod 45 of metal
or other material until the energy level is raised so that
the rod glows as shown in FIG. 11. Subjecting the rod
to the action of an electrostatic discharge from the probe
30 immediately reduces the energy level of the rod to
a'point below which the rod no longer glows even though
the flame 27 continues to envelope the rod as shown in
FIG. 12.

- The examples of FIGS. 13 and 14, and 15 and 16
illustrate the application of the present invention to cool
an electrically heated element by employing the high
voltage, low amperage circuit of the present invention.

Referring particularly to FIGS. 13 and 14, an electri-
cally conductive heating element 34, such as a Calrod
element, is heated by a source of electrical energy such as
when connected to a 110 volt A.C. or D.C. source. Upon
reaching a" certain temperature, the element begins to
glow as illustrated by the wavy lines 35 in FIG. i3, In
applying the present invention, the heating element 34 is
connected to the positive terminal of the high voltage
transformer, while a probe or electrode 36 is connected to
the negative terminal of the transformer and directed to-
wards any area along the heating element but in spaced
relation therefrom. Completion of the electrical circuit
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of the transformer thereby-immediately cools a portion
of the heating element 34 in close proximity to the probe
36 as illustrated by the absence of wavy lines in the ad-
jacent area as shown in FIG. 14.

FIGS. 15 and 16 illustrate an electrical lamp circuit
wherein a battery 37 provides direct current to a lamp 38.
Normally the lamp will glow except when applying a short
or shunt wire 39 across the battery and lamp which has
a substantially lower resistance than the lamp. This
causes the lamp to go out and allows the shorting wire
39 to be heated by the battery 37 to a glowing temperature
as indicated by the wavy lines 40 in FIG. 15." In apply-
ing the present invention, the lamp circuit is cennected
to the positive terminal of the transformer while the probe
36 is arranged in spaced relation from the shorting wire
39. Energization of the electrostatic discharge from the
probe 36 causes immediate cooling of the shorting wire
39 as shown in FIG. 16, but does not have any effect on
the operation of the lamp 38 which still remains out.

In all applications of the present inventiom, it is not
necessary to electrically connect the positive side of the
power supply to the heated body and/or the heating ele-
ment, but such is desirable to increase the efficiency of
the electrostatic discharge action of the probe. Any num-
ber of probes can be employed and powered from the
same source depending upon the area of cooling action
needed. The area of cooling action may be enlarged
by adding probes. Any probe must be spaced from the
body on which it is to subject the electrostatic discharge
a distance at least great enough so as to prevent arcing
or shorting between the probe and body. It has been
found that the examples illustrated require applying ap-
proximately 20,000 volts D.C. to the probe, although this
may be increased or decreased depending upon the amount
of cooling or energy level control desired. The amperage
requirements are very low, such as the low milliamp
range, but this also may be varied depending on the
control desired. Moreover, any suitable type of high
voltage low current generator may be provided to pro-
duce the electrical energy used.

Various explanations have been advanced as to why
the present invention is effective in controlling the energy

. Jevel in matter. It is believed the continuous electrostatic
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discharge from a probe affects the energy level in heated
matter by inhibiting and possibly stopping the electron
movement of the matter thereby causing cooling thereof.

In view of the foregoing, it should be appreciated that
the apparatus and method of the present invention serves
to control energy level in electrically or flame heated
materials, and to control flame flow direction of a torch
or the like.

1t will be understood that modifications and variations
may be effected without departing from the scope of the
novel concepts of the present invention, but it is under-
stood that this application is to be limited only by the
scope of the appended claims.

The invention is hereby claimed as follows:

1. The method of lowering the temperature of a solid
body exposed to ambient atmosphere and heated to a
temperature above said ambient atmosphere comprising
the steps of directing a needle-like probe toward the ex-
terior of said body, negatively charging said probe with
a high voltage low-current source, and spacing said probe
at a distance from said body slightly greater than that
which would cause arcing between said probe and said
body.

.2. The method of lowering the temperature of an elec-
trically conductive solid body exposed to ambient atmos-
phere and heated to a temperature above said ambient
atmosphere comprising the steps of directing a needle-
like probe toward the exterior of said body, negatively
charging said probe with a high voltage low-current
source, and spacing said probe at a distance from said
body slightly greater than that which would cause arcing
between said probe -and said body.
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3. The method of lowering the temperature of an elec-
trically conductive solid body exposed to ambient atmos-
phere and heated to a temperature above said am-
bient atmosphere comprising the steps of directing a nee-
dle-like probe toward the exterior of said body, nega-
tively charging said probe wtih a high voltage low-current
source, spacing said probe at a distance from said body
slightly greater than that which would cause arcing be-
tween said probe and said body, and positively charging
said body.

4. The method of lowering the temperature of a tubu-
lar member exposed to ambient atmosphere having a high
heat source therein for heating said member to a tem-
perature above said ambient atmosphere, said method
comprising the steps of directing a needle-like probe to-
ward one side of said member, applying a negative high
voltage low-current charge to said probe, and spacing said
probe at a distance from said member slightly greater than
that which would cause arcing between said probe and
said member,

5. The method of lowering the temperature of a tubular
member exposed to ambient atmosphere having a high
heat source therein for heating said member to a tem-
perature above said ambient atmosphere, said method
comprising the steps of directing a needle-like probe to-
ward one side of said member, applying a negative high
voltage low-current charge to said probe, spacing said
probe at a distance from said member slightly greater
than that which would cause arcing between said probe
and said member, and positively charging said member.

6. The method of lowering the temperature of a solid
body exposed to ambient atmosphere and heated to a
temperature above said ambient atmosphere comprising
the steps of directing a plurality of needle-like probes to-
ward the exterior of said body, negatively charging said
probes with a high voltage low-current source, and spacing
said probes at a distance from said body slightly greater
than that which would cause arcing between said probes
and said body.

7. The method of lowering the temperature of a sheet
of material exposed to ambient atmosphere and heated
above said ambient atmosphere comprising the steps of
directing a needle-like probe toward said sheet, negatively
charging said probe with a high voltage low-current source,
and spacing said probe at a distance from said sheet slight-
ly greater than that which would cause arcing between
said probe and said sheet.
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8. The method of lowering the temperature of an
element exposed to ambient atmosphere and electrically
heated above said ambient atmosphere comprising the
steps of directing a needle-like probe toward said element,
negatively charging said probe with a high voltage low-
current source, and spacing said probe at a distance from
said element slightly greater than that which would cause
arcing between said probe and said element,

9. In combination with an article exposed to ambient
atmosphere and a high heat source raising the temperature
thereof above said ambient atmosphere, apparatus for
lowering the temperature of the article comprising, means
for providing a high voltage low-current source, a needle-
like probe spaced from and directed towards said article,
means connecting the negative side of said voltage means
to said probe, and said probe being spaced a distance
from the article slightly greater than that which would
cause arcing between said probe and said article.

10. In combination with an article exposed to ambient
atmosphere and a high heat source raising the tempera-
ture thereof above said ambient atmosphere, apparatus
for lowering the temperature of the article comprising,
means for providing a high voltage low-current source, a
needle-like probe spaced from and directed towards said
article, means connecting the negative side of said volt-
age means to said probe, said probe being spaced a dis-
tance from the article slightly greater than that which
would cause arcing between said probe and said article,
and means connecting the positive side of said voltage
means to said article.
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