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ABSTRACT

The invention relates to a system for generating an ion stream
Which may be useful for various applications. In one appli
.

.

cation, the ion stream may be used to excite nano-spheres. In

Related U's' Apphcatlon Data

another application, the ion stream may be used for steriliza

(63) Continuation-in-part of application No. PCT/US2013/
058218, ?led on Sep. 5, 2013.

tion and therapy in accordance With the teachings of the
invention.
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SYSTEM FOR GENERATING HIGH SPEED
FLOW OF AN IONIZED GAS
RELATED APPLICATION

[0001] The present patent document is a Continuation-in
Part application and claims the bene?t of the ?ling date under
35 U.S.C. § 1 19(e) of Provisional US. Patent Application Ser.
No. 61/697,391, ?led Sep. 6, 2012, and PCT International

Application No. PCT/US13/058218, ?led Sep. 5, 2013,
which is hereby incorporated by reference.
FIELD OF THE INVENTION

[0002]

This invention relates to a system for generating a

high speed ?ow of ions.
BACKGROUND AND SUMMARY OF THE
INVENTION

[0003]

This invention relates to a system for generating a

high speed ion ?ow which is useful for various applications.
In one application, the high speed ion ?ow is used to excite

nano-spheres of different metals such as silver, gold, plati
num, etc. causing them to vibrate at a high frequency based on

inherent properties of the element in a medium. One applica
tion for the technology is to inject nano-spheres of a certain
type metal into a tumor of a human patient or animal. The

externally applied high speed ion ?ow can be used to excite
and heat the in-situ nano-spheres that will increase their tem

source system 2. The driver electronics 6 are electronically
connected with the ion source system via ?rst primary coil
conductors 8 and 12.
[0011] FIG. 2 illustrates the ion source system 4 which
includes a nozzle 14 operably coupled to the ion source sys
tem 4 via a conduit 16. The nozzle 14 is con?gured to emit a

high speed ion discharge from an ion outlet. The conduit 16

supplies high voltage power generated in a secondary coil 50
of the custom designed transformer to achieve ion production
in the nozzle 14. When a high voltage charge builds in the
nozzle, a ?ow of ionized gas is used to generate the high speed
?ow of ions. In some implementations the high speed ion ?ow
may be of an ionized helium gas. The conduit 16 includes a

?exible conduit that enables the nozzle 14 to be selectively
positioned to direct the ion gas discharge toward a target. The
conduit 16 is preferably constructed of Mu-metal. The con
duit 16 serves to limit electromagnetic radiation from passing
into the environment surrounding the ion source system 4.
[0012] In operation, the gas is energized to create a high
speed ?ow of ionized gas, for example helium gas, is dis
charged from an ion gas supply 18 shown in FIG. 1 through a
?rst ?ow valve 20. The ion gas supply may be stored in a
compressed gas tank. The ?rst ?ow valve 20 controls the ?ow
rate of the ion gas into the ion gas supply line 22. The ion gas
supply line 22 is in ?uid communication with the nozzle 14
and provides a controlled ?ow of the ion gas to the nozzle 14.

[0013]

Upon entry into the nozzle 14, the ion generation gas

perature and destroy the tumor cells (or other tissue).

is ionized in response to a high frequency/high voltage elec
tric ?eld in the nozzle 14. A discharge of a high speed ionized

[0004] The system in accordance with this invention can be
tuned to the characteristic frequencies of various elements

gas from the nozzle 14 is formed into a stream of ionized gas.
The stream of ions oscillates at a frequency corresponding to

such as gold, platinum, silver, etc. The high speed ion ?ow
may be used for various medical or industrial purposes, for

example in addition to the above-mentioned application, the
ion stream may have the ability to sterilize surfaces and treat
surfaces for various purposes. Ion system can be used to

increase the surface wettability in seeds to make them germi
nate quicker. Another application is in surface treatment to
clean plastics and metals and increase their surface wettabil

ity for applying coatings and glues.
BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a pictorial view of the ion generating sys
tem in accordance with the present invention;
[0006]

FIG. 2 is an illustration of a ion source system that is

used in an ion generating system;
[0007]

FIG. 3 is a detail view ofa nozzle for a ion source

system that is used in an ion generating system;
[0008] FIG. 4A is a circuit diagram of driver electronics
that is applied in an ion generating system;
[0009] FIG. 4B is a continuation of the circuit diagram of
411 that is applied in the ion generating system.
DETAILED DESCRIPTION OF THE INVENTION

[0010] FIG. 1 illustrates an ion generating system 2 in
accordance with the present invention. The ion generating
system 2 includes two primary systems, including an ion
source system 4 and driver electronics 6. The driver electron
ics 6 are designed to generate a high frequency alternating
current (AC) at a range of frequencies. The driver electronics
6 drive a custom designed transformer implemented in the ion

the high frequency ?eld in the nozzle 14. The high frequency/
high voltage ?eld causes the stream of ionized gas to oscillate
at a frequency corresponding to the excitation of ionization of
the ionized generation gas. In some embodiments of the

invention, the oscillating frequency of ionized particles of the
ion ?ow is con?gured to oscillate at a natural frequency of a
material or substance, for example a metallic substance or
solution thereof.

[0014]

In some embodiments of the invention, a dielectric

gas, for example nitrogen, is supplied to the ion system 4
shown in FIG. 2, through the custom designed transformer,
and through the conduit 16 to purge atmospheric air from the
ion source system 4. The dielectric gas serves to limit a

possibility of arcing in the windings of the custom designed
transformer and along the length of the conduit 16. The
dielectric gas is fed into the ion source system from a dielec
tric gas supply 24 in FIG. 1. Though referred to as a dielectric
gas, the dielectric gas may include any inert or electrically

insulating gas, compound, or other electrically insulating
gases, for example nitrogen. The dielectric gas is supplied to
the ion source system through a second ?ow valve 26. The
second ?ow valve 26 allows a controlled ?ow of the dielectric
gas to pass through a dielectric gas supply line 28 to limit a

potential of arcing in the ion source system 4 in FIG. 2.
[0015] FIG. 2 illustrates an example of an ion source sys
tem 4 used in the ion generating system 2 in FIG. 1 in accor
dance with the present invention. The ion source system 4 as
shown in FIG. 2 is conveniently mounted on a baseplate 30

with a pair of upwardly extending structural supports 32. The
upwardly extending supports 32 mount to a tube 34. In vari
ous embodiments, the tube 34 is formed of any electrically

insulating material.
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[0016]

In FIG. 2, the tube 34 is closed by a pair ofend caps

de?ning a ?rst end cap 36 and a second end cap 38. The ?rst
end cap 36 closes the tube 34 at a proximal end 40 and the
second end cap closes the tube 34 at a distal end 42. The ?rst
end cap 36 and the second end cap 38 are preferably of an

electrically insulating material. A?ixed to the ?rst end cap 36
is an inlet nipple 44 which is attached to an inlet valve 46 and

the dielectric gas supply line 28. The inlet nipple 44 is con
?gured to allow a ?ow of the dielectric gas to enter the glass
tube. The conduit 16 is a?ixed to the second end cap 38 and
extends to the nozzle 14.
[0017] In FIG. 2 the center tube 45 is af?xed to the ?rst end
cap 36 and extends along a central axis of tube 34. The center
tube 45 forms a ?ow path for the dielectric gas to enter the

tube 34 through the inlet nipple 44 and the ?rst end cap 36.
The dielectric gas from the dielectric gas supply 24 (FIG. 1)

?ows through the dielectric gas supply line 28, the inlet nipple
44 (FIG. 2), and the inlet valve 46 and into the tube 34 through
center tube 45. The center tube 45 is preferably of a non

conductive material, such as plastic. The ?rst end cap 36
positions the center tube 45 within an interior cavity of the
tube 34.
[0018] In FIG. 2 the ion source system 4 is electrically
excited through the driver electronics 6. The driver electron
ics include an AC drive system for a custom designed trans

former system. A primary coil 48 shown in FIG. 2 is wrapped
around the outside of the tube 34 and is electrically coupled to
the driver electronics 6 via the ?rst primary coil conductors 8
and 12. In a preferred embodiment of the invention, the pri
mary coil 48 includes small number of turns of 4 mm diameter

copper tubing uniformly wrapped around a central portion of
the length of the outside of the tube 34.
[0019] As shown in FIG. 2, secondary coil 50 ofthe custom

designed transformer system includes windings wrapped
around the outside of the center tube 45. The number of turns
in the secondary coil 50 may vary substantially based on a

target frequency of the high frequency ?eld. The target fre
quency of the high frequency ?eld corresponds to a switching
frequency induced in the secondary coil 50. In a preferred
embodiment of the invention, the secondary coil 50 includes
a large number of turns of enameled copper wire uniformly
wrapped closely together around the center tube 45. The
center tube 45 and the secondary coil 50 may also be inter

changeable. In embodiments having interchangeable second
ary windings, the secondary windings may be changed by
removing the ?rst end cap 36 to access the center tube 45.

[0020] As shown in FIG. 2, secondary coil 50 is wound
around the center tube 45 and the windings should be in the
middle of the center tube 45. The ?rst end of the secondary
coil 50 is conductively connected to a ?rst supply wire 52 that
extends through the second end cap 38 through an internal
passage 54 of the conduit 16. The second end of the secondary
coil 50 is conductively connected to a second supply wire 56
that also extends through the second end cap 38 through an
internal passage 54 of the conduit 16. In accordance with the
custom transformer design, the tum’s ratio between the pri
mary coil 48 and the secondary coil 50 is very great, and the

system is driven at high frequency. These systems are capable
of providing extremely high voltage outputs from their sec

ondary windings.
[0021] As shown in FIG. 2, the ?rst supply wire 52 extends
from a ?rst end of the secondary coil 50 through the internal
passage 54 of the conduit and into the nozzle 14. The ?rst
supply wire 52 is conductively connected to a conductive rod

76 of conductive material positioned in the nozzle 14 as
shown in FIG. 3. The conductive rod 76 is con?gured to
provide a conductive path that passes energy to a ring 88
located proximate to the conductive rod in the nozzle 14.

[0022] As shown in FIG. 3, the ring 88 is conductively
connected to the second supply wire 56. The second supply
wire 56 extends back through the internal passage 54 of the
conduit 16 and into the tube 34. The second supply wire 56
extends through the tube where the second supply wire 56 is
conductively connected to the second end of the secondary
coil 50. As the current oscillates through the secondary coil
50, electrical potential energy ?uctuates between the ring and

the needle, generating a high frequency/high voltage electro
magnetic ?eld. Each of the ?rst supply wire 52 and the second
supply wire 56 consist of wires con?gured to transport high
voltage from the secondary coil to the nozzle. The ?rst supply
wire 52 and the second supply wire 56 may include heavy
insulation and a core of conductive heavy gauge stranded
Wire.

[0023] The passage from the inlet nipple 44 through the end
of the tube 45, through the internal passage 54 of the conduit
16, and into the nozzle 14 forms a sealed passage for the ?ow
of the dielectric gas from the dielectric gas supply 24. As a

safety precaution, prior to activation of the driver electronics
6, the inlet valve 46 may be opened and the second ?ow valve
26 may be adjusted to allow a ?ow of the dielectric gas to enter

the tube 45. The dielectric gas displaces atmospheric air from
the tube 45 into tube 34 and then passes into the internal

passage 54 of the conduit 16. The dielectric gas displaces
atmospheric air from the internal passage 54 of the conduit 16
and exit through a purge valve 59 connected to the nozzle 14
proximate the connection of the conduit 16 and the nozzle 14.
The dielectric gas may continue to ?ow through the tube 34
and the internal passage 54 of the conduit during operation to
limit the potential of arcing in the ion source system 4. In
some cases, the dielectric gas may also be sealed in the ion

source system by closing the purge valve 59 after the atmo

spheric air is displaced.
[0024] FIG. 3 illustrates a detail view of the nozzle 14 for
the ion source system 4 in accordance with the present inven
tion. The nozzle 14 generally includes a nozzle chamber 60, a
nozzle inlet 62, and a nozzle tip 64. A distal end of the conduit
16, opposite the end connected to the second end cap 38 of the
ion source system 4, is connected to the nozzle inlet 62. The
nozzle tip 64 includes an ion outlet 66 forming an outlet
passage from the nozzle chamber 60 to a region outside the
nozzle. The nozzle outlet 66 extends along a longitudinal axis
68 of the nozzle 14. The nozzle chamber 60 may be of an

electrically insulating and ?ame retardant material. The
nozzle inlet 62 and the nozzle outlet 64 may be of an electri

cally insulating and ?ame retardant material.
[0025] To transfer current from the secondary coil 50, the
?rst supply wire 52 is conductively connected to a ?rst ter
minal 70 shown in FIG. 3. The ?rst terminal 70 is conduc
tively connected to a ?rst stud 72. The ?rst stud 72 may be of
a conductive metal and is threaded through an opening in the

nozzle inlet 62. The ?rst stud 72 is generally aligned with the
longitudinal axis 68 of the nozzle 14. At one end, the ?rst stud
72 forms a ?rst internal cavity 74 con?gured to receive the
conductive rod 76. The conductive rod 76 is needle-like in

shape and be of a thermally resistant, electrically conductive
material. The conductive rod 76 is a?ixed in the ?rst internal
cavity 74 of the ?rst stud 72 by a collet 78.
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[0026] With continued reference to FIG. 3, the second sup
ply wire 56 is conductively connected to a second terminal 80.
The second terminal 80 is conductively connected to a second
stud 82. The second stud 82 may be of a conductive metal and
is threaded through an opening in the nozzle inlet 62. The
second stud 82 is offset from and parallel to longitudinal axis
68 of the nozzle 14. At one end, the second stud 82 forms a
second internal cavity 84 con?gured to receive a conductive

ring assembly 86. The conductive ring assembly 86 extends
parallel to the conductive rod 76 and includes a ring 88

aligned with the conductive rod 76. The ring 88 is aligned
with the conductive rod 76 such that the longitudinal axis 68
of the nozzle 14 and a corresponding longitudinal axis of the
conductive rod 76 pass centrally through an opening inside
the ring 88. The conductive ring assembly 86 is af?xed in the
second internal cavity 84 of the second stud 82 by a collet 87.
The conductive ring assembly 86 may be of a thermally

[0031] FIG. 4A illustrates driver electronics 6 applied in the
ion generating system 2 in accordance with the invention. The
driver electronics 6 includes various electrical components
and topographies con?gured to drive the primary coil 48 at a
controlled voltage and frequency. The various circuits and
components described herein may be substituted with a vari

ety of similar components and alternate methods for gener
ating a high frequency driving current similar to those dis
closed herein.

[0032] As shown in FIG. 4A, in one preferred embodiment,
the driver electronics 6 include a power supply 90 comprising
two AC to DC converters 92 and 192, a ?rst DC voltage
converter 94, and a second DC voltage converter 96. The ?rst
and second AC to DC converters 92 and 192 includes step
down transformers 98 and 198 and two bridge recti?ers 100
and 200. Current from the AC inputs 102 and 202, such as 60

resistant, electrically conductive material.

Hz line current with a 250VA capacity, as inputs are con

[0027] In operation, an ion generation gas, such as helium,
?ows into the nozzle from the ion gas supply 18 through an
ion gas inlet 89. The ?ow of the ion generation gas is regulated
by the ?rst ?ow valve 20 and ?ows through the ion gas supply
line 22. The ion generation gas passes into the nozzle chamber

ducted through the two step down transformers 98 and 198.
The current passing through the two step down transformers
98 and 198 is recti?ed by the bridge recti?ers 100 and 200 to

produce the DC outputs. For operating safety and the protec
tion of the driver electronics 6, an amp meter 104 may be

60 and is acted upon by the high frequency/high voltage ?eld

placed in line with the DC voltage output from the AC to DC

produced by the secondary coil 50. The high frequency/high

converter 92 to monitor the current delivered to the driver
electronics 94.

voltage ?eld is transmitted into the nozzle chamber 60 alter
nately via the ?rst supply wire 52 and the second supply wire
56. The alternating current in the secondary coil conducted
through the ?rst and second supply wires 52 and 56 causes the
electrical potential energy to ?uctuate between the ring 88

and the conductive rod 76, generating the high frequency/

high voltage ?eld.
[0028] Referring to FIG. 3, the high frequency/high voltage
?eld passes between the conductive rod 76 and the ring 88. As

the ion generation gas passes through the high frequency/hi gh
voltage ?eld, the ion generation gas is ionized, thereby gen
erating an ion stream which is emitted from the ion outlet 66.
The ion stream may be de?ned as a micro-stream of ions

capable of delivering charged ions to a target region. Gener
ally, the ion stream may have multiple uses with one potential
use being described as follows.

[0029]

There are certain treatment situations for human and

animal patients in which is desired to induce high tempera
tures in tissues which can lead to the destruction of cell

membranes and therefore undesired cells and tissues, referred
to generically as hyperthermia treatment. In one such thera

peutic application, nano-spheres of gold, silver or other met
als which can be homogeneous or in the form of coated
nano-spheres can be introduced into tissues. This can be

accomplished by direct injection or through a form of tissue
or organ selective delivery systems. When the nano-spheres
are accumulated within the desired target tissue the nano

spheres can be excited externally by applying the ion source
in accordance with this invention. This excitation causes them
to vibrate at a very high frequency which leads to a heating
effect.

[0030]

It is contemplated that nano-spheres of various sizes

may be used. The excitation of the nano-spheres is accom

plished by amplitude modulation of the ?eld applied to the
gas stream at a desired frequency. In some embodiments, the
ion stream may be used without the excitation of nano

[0033] The ?rst DC voltage converter 94 uses a buck-boost
converter. The second DC voltage converter 96 uses a linear

voltage regulator. The ?rst DC voltage converter 94 is con
?gured to deliver power to the primary coil 48. In this par
ticular embodiment, as shown FIG. 4A, the ?rst DC voltage
converter 94 is operable to output voltage ranging from

approximately 1 to 60 Volts. The voltage output is preferably
set to a voltage output ranging from 20 to 45 Volts. The

voltage supplied and speci?c power requirements for the
primary coil 48 depend on a variety of design variables

including the design of the primary and secondary coils 48
and 50, the insulation of various components of the ion source
system 4, and a desired intensity of a generated ion stream.
[0034] Referring now to FIG. 4B, a continuation of the
circuit diagram of FIG. 4a is shown in accordance with the
invention. The second DC voltage converter 96 is con?gured
to deliver supply power to a plurality of control and timing

components 108. The control and timing components include
a timer 108, a high-speed transistor driver 110, and a PET

112. The timer 108 is con?gurable to generate a timing signal
at a variety of frequencies. For example, a frequency of the
timing signal may range from 10 kHz to 3 MHz. In a preferred

embodiment, the frequency of the timing signal ranges from
100 kHz and 3 MHz, and in some cases is con?gured to
operate at a range of frequencies from 400 kHz and 4 MHz.

The frequency of the timing signal may vary among the
ranges described herein and is dependent on the speci?c

design of the ion source system 4, for example, the speci?c
con?guration of the primary coil 48, the secondary coil 50,
and a desired intensity of a generated ion stream.

[0035] As further shown in FIG. 4B, the timer 108 is oper
ably coupled to the FET driver 110 and communicates the
timing signal to the FET driver 110. The FET driver 110
includes any transistor driver operable to achieve a desired

spheres for many applications including sterilization of items
and surfaces, augmenting wound healing, and for dental

frequency and voltage in response to the timing signal and is
preferably capable of managing high sink/ source currents, for

applications.

example current in excess of l OAmps. In a preferred embodi
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ment of the invention, the FET driver is a power FET driver

operable to achieve switching speeds corresponding to the
ranges of the timing signal.
[0036] The FET driver 110 is operably coupled to the FET
112. The FET 112 may include a variety of devices con?g
ured to generate an electrical switching signal. The FET 112
is preferably operable to achieve switching speeds corre

[0042] While the present invention has been described with
reference to speci?c exemplary embodiments, it will be evi
dent that various modi?cations and changes may be made to
these embodiments without departing from the broader scope
of the invention as set forth in the claims. Accordingly, the
speci?cation and drawings are to be regarded in an illustrative
rather than a restrictive sense.

sponding to the ranges of the timing signal previously

What is claimed is:

described. The FET 112 is supplied power from the ?rst DC
voltage converter 94. In operation, the FET 112 generates an

driver electronics for generating an AC supply;

1. An ion generating system comprising:

output signal with a frequency corresponding to the timing
signal from the timer 108. The voltage of the output signal

an ion source system including a primary coil connected to

varies in response to the voltage supplied from the ?rst DC
voltage converter 94.
[0037] With continued reference to FIG. 4B, the output
signal from the FET 112 is conducted through the ?rst pri

tioned within the primary coil, and conductive connec
tors connected to the secondary coil;
a conduit having a ?rst end extending from the ion gener

mary coil conductor 8 and into the primary coil 48 at a ?rst

primary coil end. To complete the circuit of the primary coil,
the second primary coil conductor 12 is connected to a second

primary coil end and returns to output voltage of power sup
ply 94 of the driver electronics 6. The frequency of the output
signal from the FET 112 induces an electromagnetic ?eld

the driver electronics, a secondary coil coaxially posi

ating system, and conductive connections passing from
the secondary coil through an internal passage of the

conduit;
a nozzle af?xed to a second end of the conduit, and
a gas source supplying gas to an inlet end of the nozzle, gas

?owing into the nozzle ionized while passing through

having varying magnetic ?ux. The varying magnetic ?ux

the nozzle and outward through an outlet end of the
nozzle under the in?uence of an electric ?eld produced

induces a voltage in the secondary coil 50. The voltage
induced in the secondary coil 50 may be applied to generate

the nozzle via the conductive connector.

the high frequency/high voltage ?eld which is transmitted
into the nozzle chamber 60 to generate the ion stream.

[0038]

The frequency of the high frequency ?eld used to

generate the ion stream is a function of the con?guration of
the secondary coil 50. As such, in an exemplary embodiment,
the secondary coil 50. The secondary coil that is discussed
herein can be changed out for other secondary coils 50 of
different amount of windings and wire gauges to change the

frequency and voltage they will be used for.
[0039] The different frequencies are applied to generate ion
streams oscillating at different frequencies. The different fre
quencies of the ion ?ow may be operable to excite different
materials, for example nano-spheres of gold, silver or other
metals which can be homogeneous or in the form of coated

nano-spheres. Though heating of nano-spheres is discussed
herein, the applications of the high speed ion streams gener
ated at different frequencies provides for numerous applica
tions for sterilization and therapy in accordance with the
teachings of the invention.

[0040]

Some applications of the ion generating system may

include using an ion stream to sterilize items and surfaces,

augmenting wound healing, and for dental applications. In
one particular application, nano-spheres of gold, silver or

by the secondary coil, the electric ?eld transferred into
2. The system according to claim 1, wherein the secondary
coil is con?gured to generate a frequency and voltage con?g
ured to oscillate at a natural frequency of a metallic substance
in a medium.

3. The system according to claim 1, wherein the conductive
connector comprises a ?rst and second supply wire, the ?rst
and second supply wire conductively connected to a ?rst end
of the secondary coil.
4. The system according to claim 3, wherein the nozzle
comprises a conductive rod conductively connected to a sec

ond end of the ?rst supply wire.
5. The system according to claim 4, wherein the nozzle
comprises a ring aligned with the conductive rod such that a
longitudinal axis of the conductive rod passes centrally

through an opening inside the ring.
6. The system according to claim 5, wherein the conductive
rod is needle like in shape with the narrow end of the needle

like shape extending toward the ring.
7. The system according to claim 5, wherein the ring is
connected to a second supply wire, the second supply wire
extending from the nozzle to a second end of the primary coil
through the internal passage of the conduit.
8. The system according to claim 5, wherein the gas ?ow

targeted for treatment. The delivery of the nano-spheres may
be completed through injection into the tissue. When the

ing into the nozzle is ionized by passing through the electro
magnetic ?eld of the secondary coil emitted from the conduc
tive rod to the ring.
9. A method for generating a targeted ion stream, the

nano-spheres are accumulated within the desired target tissue

method comprising:

other metals which can be homogeneous or in the form of
coated nano-spheres can be introduced into tissue that is

the spheres can be excited externally by applying the ion
[0041] The ion stream may be delivered from the nozzle of
the ion source system and pass through tissue surrounding the

generating an AC supply in driver electronics, the driver
electronics con?gured to control a driving frequency and
voltage of a PET to control the AC supply,
conducting the AC supply in a primary coil to generate an

injection site without affecting the tissue. Upon reaching the

electromagnetic ?eld at the driving frequency, inducing

desired target tissue, the ion stream may induce high tempera
tures in the tissue which may provide for hypothermic treat
ment of the tissue. The excitation of the nano-spheres in

magnetic ?eld, the current in the secondary coil com

source in accordance with this invention.

response to the ion stream causes them to vibrate at a very

high frequency which leads to a heating effect.

a current in a secondary coil in response to the electro

prising a high voltage signal, the high voltage signal
oscillating at a frequency corresponding to the con?gu
ration of the secondary coil,
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transmitting the high voltage signal through a conduit to a
nozzle, the high voltage signal conducted through a con
ductive connector,
inducing a ?ow of gas through the nozzle, and
generating an ion stream in response to the high voltage
signal in the gas ?owing through the nozzle.
10. The method according to claim 9, wherein the driving
frequency is between 100 kHz and 4 MHZ.
11. The method according to claim 9, wherein the driving
frequency is controlled by a timer and the FET of the driver
electronics.
12. The method according to claim 14, wherein the number

of turns in the secondary coil is con?gurable by changing the
secondary coil to control the frequency and voltage.
13. The method according to claim 15, wherein a second
ary coil will correspond to a natural frequency of a material.

14. An ion generating device comprising;
driver electronics for generating an AC supply,
an ion source system including a primary coil and a sec

ondary coil, the secondary coil positioned within the
primary coil, the primary coil conductively connected to
the driver electronics, a conduit connected to a ?rst end
of the ion source system, the conduit comprising an

internal passage, a conductive connector passing from

the secondary coil through the internal passage, the con
ductive connector con?gured to transfer a high voltage/

high frequency signal from the secondary coil through
the 2 supply wires, a ?rst end of the conduit attached to
an end cap of the ?rst tube,
a nozzle, the nozzle af?xed to a second end of the conduit,
the nozzle con?gured to receive the 2 supply wires, one
supply wire conductively connected to a conductive rod,

the conductive rod extending along a longitudinal axis of
the nozzle, the other supply wire is conductively con
nected to a conductive ring, and
a gas source supplying gas to the nozzle, gas ?owing into

the nozzle ionized while passing in proximity to the
conductive rod and outward through an outlet end of the
nozzle to produce an ion stream in response to an electric

?eld, the electric ?eld produced by the secondary coil
and conducted through the conductive rod.
15. The device according to claim 14, wherein an oscillat
ing of an ionized charge of the ion gas stream corresponds to
a natural frequency of the metallic substance.
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