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BARRIER PIERCING ELECTRODE

FIELD

Technological systems and methods herein are directed to an electrode for

providing an over air discharge of electrical energy. More specifically, the present

invention is directed to an electrode that is adapted to pierce a barrier and provide an

over air discharge of electrical energy on an opposing side of the barrier.

BACKGROUND

The normal operation of electrical devices may be altered or terminated due to

stray electrical energy, which may be caused by, for example, electromagnetic

interference (EMI). In an effort to reduce the susceptibility of electronic devices to

such stray electrical energy, most electronics are disposed within a conductive

enclosure. Such an enclosure acts essentially as a Faraday cage that channels stray

electrical energy away from an internal cavity of the enclosure. Accordingly,

electronics disposed within the enclosure may be isolated from stray electrical energy.

This same concept protects electronic devices that are disposed within any conductive

enclosure. For instance, when an aircraft is struck by lightning, the outer conductive

skin of the aircraft channels energy around the interior of the aircraft. This prevents

electronic devices within the aircraft, for example, those utilized to control the aircraft

as well as electrical devices within the interior of the aircraft (e.g., a passenger's

personal computer), from damaging electrical energy.

While it is generally preferred to prevent stray electrical energy from being

introduced into a conductive enclosure that contains electronics, there are instances



where the introduction of such electrical energy may be desirable. For instance, it

may be desirable to introduce stray electrical energy to electronic devices for the

specific purpose of disabling or otherwise altering the operation of such devices.

However, in instances where electronics are disposed within a conductive enclosure,

it may be necessary to breach a conductive electrical barrier in order to provide such

electrical energy to the electronic disposed therein.

SUMMARY

The present inventor has recognized that, in order to provide an electric

discharge across a barrier for the purpose of altering the operation of electronic

devices disposed beyond the barrier, it may be desirable to produce an electrode that

is capable of both piercing the barrier and providing an over-air discharge of electrical

energy. Further, the inventor has recognized that, in order to prevent such an

electrode from grounding to a conductive barrier, it may be necessary to electrically

isolate a conductive portion of the electrode that is disposed through the barrier from

electric contact with the barrier.

The inventor has further recognized that such an electrode may be utilized to

pierce thin conductive barriers (e.g., sheet metal), as well as thick/reinforced

conductive barriers (e.g., plate metal), to access cavities disposed beyond such

barriers. For instance, the electrode may be designed to penetrate a thin conductive

barrier, such as the skin of a motor vehicle, which may include, without limitation,

automobiles and aircrafts. The electrode may alternatively be designed to penetrate

thick/reinforced barriers, which may be associated with, for example, military

vehicles. The type of barrier through which the electrode is designed to be disposed



may also dictate how the electrode is disposed through the barrier. For instance, in

cases where thin conductive barriers are involved, the piercing electrode may be

utilized similar to a lance or spear where a user thrusts the electrode through the

barrier. In cases where thicker barriers are involved, the electrode may be

incorporated into a mechanical delivery device such that the electrode is propelled

through the barrier (e.g., similar to a harpoon).

The invention may be especially useful in penetrating conductive enclosures in

order to disrupt electronic devices disposed therein. In this regard, the electrode may

be disposed into such a cavity in order to discharge electrical energy. Such a

discharge (e.g., an over-air discharge) may be received, at least in part, by electronic

devices disposed within the cavity. This discharge may be of a magnitude that is

operative to disable such devices or alter their functioning. For instance, the

discharge may be of a magnitude that disables a motor vehicle or may be of a

magnitude that is operative to cause the detonation of an electrically actuated

explosive device.

According to a first aspect of the invention, the electrode includes an

electrically insulative shaft and a conductor that extends through at least a portion of

the shaft. A distal end of the conductor is exposed proximate to a distal end of the

shaft. The electrode further includes a tapered point that is proximate to the distal end

of the shaft wherein the tapered point is adapted to pierce a barrier. In this latter

regard, the tapered point may be a hardened material (e.g., metal) that has a hardness

that is in excess of the hardness of a barrier through which the electrode is designed to

be disposed.



Various refinements exist to the features noted in relation to the subject aspect

of the present invention. Further features may also be incorporated into the subject

aspect of the invention as well. These refinements and additional features may exist

individually or in any combination. For instance, the tapered point may be integrally

formed with the distal end of the conductor. Alternatively, the tapered point may be a

conductive point (e.g., metallic) that is electrically interconnected to the distal end of

the conductor. In a yet further arrangement, the tapered point may be formed, at least

in part, from the electrically insulative shaft. What is important is that the tapered

point is disposed near the end of the shaft such that when the electrode is projected

towards a barrier, the tapered point may contact the barrier and create an opening

through which the remainder of the electrode may be disposed.

The electrically insulative shaft may have any appropriate configuration. For

instance, the shaft may have any cross sectional shape, including, without limitation,

round, square, triangular, etc. What is important is that the shaft electrically isolates a

portion of the conductor disposed within the shaft from conductive elements (e.g., a

conductive barrier) contacting the shaft. In this regard, the shaft may be formed as a

sleeve or conduit through which at least a portion of the conductor extends. For

instance, a distal end of the conductor may extend through the first end of the shaft

while a proximal portion of the conductor may extend through the second end of the

shaft. Such a proximal portion may be interconnected to a power supply.

A conductive element may extend between the conductor and the power

supply. Such conductive element may include, without limitation, a flexible electrical

cable. Such a flexible electrical cable may allow for the electrode to be moved



relative to the power supply such that the electrode may be positioned for disposition

through a barrier while interconnected to a power supply.

In any arrangement, it may be desirable to incorporate a switch into the

system. This may allow for building up an electrical charge from the power supply

prior to delivery to the conductor. In one arrangement, a switch may utilize a spark

gap. In such an arrangement the spark gap may provide a predetermined voltage

threshold for electrical discharge thereacross. Accordingly, once a voltage above the

predetermined voltage threshhold is achieved, the electrical charge may discharge

across the spark gap and be provided to the distal end of the conductor where it may

discharge over air or directly to a conductor. Use of such a spark gap provides a gas

discharge through the distal end of the electrode even when the conductor is in

electrical contact with the conductor. That is, the magnitude of the discharge may be

sufficient to create a gas discharge irrespective of electrical grounding. Such a spark

gap may be formed between first and second separate portions of the conductor.

Alternatively, the spark gap may be incorporated in an electric cable connecting the

piercing electrode to a power source. The spark gap may be filled with air or other

gasses, and may be pressurized to optimize discharge characteristics. For example, the

choice of gas and pressure can be chosen to optimize the time required for the spark

gap to open after a discharge has occurred, to optimize the voltage threshold for

breakdown, or to reduce the long term degradation of the spark gap due to multiple

uses.

To provide additional structural integrity to the piercing electrode, the

electrode may further incorporate a metallic sleeve disposed around at least a portion

of the insulative shaft. In this regard, a hardened metal sleeve may be incorporated to



permit the piercing electrode to pierce thicker conductive barriers. In such an

arrangement, the conductive shaft electrically isolates the conductor from the metallic

sleeve.

According to another aspect of the present invention, a piercing electrode is

provided that includes a conductor that terminates at a distal end for discharging

electrical energy and an insulative material that is disposed around at least a portion of

the conductor. That is, the distal end of the conductor is disposed through the

insulative material, which is operative to electrically isolate the portion of the

conductor disposed within the insulative material. The electrode further includes a

tapered point proximate to the distal end of the conductor that is adapted for piercing

a barrier. In one arrangement, the distal end of the conductor forms a tapered point.

In another arrangement, the tapered point is formed from a portion of the insulative

material.

According to another aspect of the invention, a piercing electrode is provided

that includes a conductive tip having a tapered point for piercing a barrier and an

insulative shaft. In this aspect, the conductive tip extends from the shaft, which

electrically isolates the conductive tip from the barrier after piercing the barrier.

A conductive element may be electrically coupled to the conductive tip, and at

least a portion of the conductive element may extend through the shaft. In this

arrangement, the conductive element and conductive tip may be separate elements or

may be integrally formed. Accordingly, the conductive tip and conductive element

may be dissimilar materials. For instance, the conductive tip may be a hardened

metal, while the conductive element may be a softer, highly conductive metal (e.g.,

copper).



According to another aspect of the present invention, a piercing antenna is

provided. The antenna includes a radiative element having a tip that is adapted to

pierce a barrier and an insulative shaft. The tip of the radiative element extends from

the shaft, which electrically isolates the radiative element from a barrier after piercing

the barrier. In this arrangement, the radiative element is operatively interconnected to

an RF source. In this regard, the radiative element is adaptive to emit radio

frequency/electromagnetic energy. Such electromagnetic energy may be of a

magnitude that interferes with the operation of electronic devices.

According to another aspect of the invention, a method is provided for

piercing a barrier to provide an electrical discharge on an opposing side of the barrier.

The method includes disposing at least a tip of an electrode through an electrically

conductive barrier. In this regard, the tip of the electrode extends through the barrier

from a first side to a second side such that at least the tip of the electrode is disposed

beyond the second side of the barrier. A conductive element of the electrode is

electrically isolated from portions of the electrode that are in contact with the barrier

when disposed there through. However, a portion of the conductive element may be

exposed on the second side of the barrier such that electrical energy may be

discharged through the electrode. More specifically, the electrical energy may be

discharged beyond the second side of the barrier such that over-air discharge may be

created.

In one arrangement, discharging energy includes discharging electrical energy

from the tip of the electrode. In such an arrangement, the tip of the electrode may

form a portion of the conductive element extending through the electrode. In another



arrangement, electrical energy is discharged from a portion of a conductive element

that is disposed proximate to the tip.

The step of disposing the tip of the electrode through an electrically

conductive barrier may include disposing the tip through a barrier into a cavity that is

at least partially defined by the barrier. This may allow for discharging electrical

energy into an enclosed cavity. As noted above, the step of disposing the tip through

an electrically conductive barrier may be performed by hand or by utilizing a

mechanical system to launch the electrode towards a barrier.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates one embodiment of a system that utilizes a piercing

electrode.

Figure 2A illustrates a first embodiment of an electrically isolated piercing

electrode.

Figure 2B illustrates the piercing electrode of Figure 2A disposed through a

barrier.

Figure 3 illustrates a second embodiment of an electrically isolated piercing

electrode.

Figure 4 illustrates a third embodiment of an electrically isolated piercing

electrode.

Figure 5 illustrates a fourth embodiment of an electrically isolated piercing

electrode.



DETAILED DESCRIPTION

Reference will now be made to the accompanying drawings, which assist in

illustrating the various pertinent features of the piercing electrode design. Although

the invention will now be described primarily in conjunction with piercing conductive

barriers to provide an electrical discharge into an enclosed cavity, it should be

expressly understood that the invention may be applicable to other applications. For

instance, aspects of the invention may be applied where it is desired to pierce any

barrier (i.e., conductive or otherwise) for the purpose providing an electrical discharge

on an opposing side of the barrier. In this regard, the following description of an

electrically isolated piercing electrode is presented for purposes of illustration and

description. Furthermore, the description is not intended to limit the invention to the

form disclosed herein. Consequently, variations and modifications commensurate

with the following teachings, and skill and knowledge of the relevant art, are within

the scope of the design. The embodiments described herein are further intended to

explain modes known of practicing the invention and to enable others skilled in the art

to utilize the invention in such, or other embodiments and with various modifications

required by the particular application(s) or use(s).

Figure 1 illustrates one embodiment of an electrical discharge system 10 that

utilizes a piercing electrode 30. As shown, the system 10 includes a power source 12

for providing electrical energy, the piercing electrode 30, and an electrical conductor

(e.g., cable) 14 that extends between the power source 12 and electrode 30. The

system 10 further includes a switch, not shown, that is operative to discharge a built-

up charge of electricity from the power source 12 through the electric conductor 14 to

the piercing electrode 30. The discharge of electricity is of sufficient voltage and



frequency to allow the electrical energy to discharge out of the end of the piercing

electrode 30. That is, the discharge of electrical energy produces an over-air

discharge of electrical energy out of the tip of the piercing electrode 30.

In the present embodiment, the piercing electrode 30 is adapted for disposition

through a barrier of an enclosure 20 such that electrical energy may be discharged into

a cavity/interior of the enclosure 20. Stated otherwise, the piercing electrode 30 may

be disposed through a sidewall 22 of the enclosure 20 to provide a discharge of

electrical energy to the interior of the enclosure 20. This electrical energy may alter

the operation of one or more electrical devices 24 that may be disposed within or

otherwise associated with the enclosure 20.

In instances where the sidewall 22 of the enclosure 20 is a conductor (e.g.,

metallic), the piercing electrode 30 may be inoperative to provide an electrical

discharge into the interior of the enclosure 20 unless an outside surface of the piercing

electrode 30 electrically isolates a conductive portion of the piercing electrode 30

from the sidewall 22. That is, without such electrical isolation, energy dissipated

through the piercing electrode 30 may be conducted through the sidewall of the

enclosure 20 to ground. This may prevent electronics 24 within the enclosure 20 from

being affected by the discharge of electrical energy.

Accordingly, Figures 2-5 illustrate various embodiments of a piercing

electrode 30 that is adapted to electrically isolate a conductive portion or conductor 34

from the outside surface of the electrode. In this regard, the piercing electrode 30

may be utilized to penetrate a conductive barrier (e.g., sidewall 22) such that a distal

end or tip 36 of the conductor 34 is disposed across/through the barrier while the

conductor 34 is electrically isolated from the barrier. This may enable providing an



over air electrical discharge on an opposing side of the barrier (e.g., within the interior

of the enclosure 20).

Figure 2A illustrates a side cross-sectional view of one illustrative

embodiment of a piercing electrode 30. As shown, the electrode 30 includes a

conductor 34 that is disposed through an insulating shaft/sleeve 28. In this regard, a

proximal or rear portion 38 of the conductor 34 may be electrically connected to the

electrical conductor 14 and thereby connected to the power source 12. The distal end

or tip 36 of the conductor 34 may protrude through the end of the insulating sleeve 28.

To permit the electrode 30 to be utilized to pierce a barrier, it may be preferable that

the tip 36 comes to point to improve penetration. In this regard, it may be desirable

that the tip of the conductor 34 be formed from a hardened metal. That is, it may be

desirable that the conductor 34 or at least the tip 36 have a hardness that is in excess

of a barrier for which the electrode 30 is designed to pierce. In one arrangement, a

hardened tapered tip member may be interconnected to the end of the conductor 34 to

provide improve penetration. Such a tapered tip member may be electrically

conductive (e.g., metallic). Alternatively, the tip member 36 and the conductor may

be integrally formed.

The insulating sleeve 28 surrounds the conductor 34 to provide electrical

barrier between the conductor 34 and a potentially conductive barrier. In this regard,

the insulating sleeve 28 may be formed any appropriate material that provides the

desired level of electrical isolation. As may be appreciated, factors that may be

utilized in selecting a material for the insulating sleeve 28 may include, without

limitation, the expected voltages to be discharged through the electrode 30 and the

environment in which the electrode will be utilized. In the latter regard, the impact



strength of the insulating sleeve 28 may be selected based on intended use. Further,

the thickness of the insulating sleeve 28 may also be selected for electrical and/or

impact purposes. In one arrangement, the insulating sleeve 28 may be formed of glass

fiber. In this arrangement, the sleeve 28 may be filament wound around the conductor

34.

Figure 2B illustrates the use of the piercing electrode 30 of Figure 2A. As

shown, the electrode 30 may be utilized to pierce a barrier 40 such that the distal tip

36 of the conductor 34 is disposed on opposing side of the barrier 40. For instance,

the barrier 40 may be a metallic sheet. However, once the tip 36 of the electrode 30 is

disposed a predetermined distance beyond the barrier 40, the only portion of the

electrode 30 in contact with the barrier 40 is the insulating sleeve 28, which

electrically isolates the conductor 34 from the barrier 40. Accordingly, an electrical

discharge of energy from a power source may be provided via the electrical conductor

14, through the conductor 34 and to the tip 36 where an over air discharge may occur

on the opposing side of the barrier 40.

Various refinements and additional features may be incorporated into the

piercing electrode 30. For instance, as illustrated in figure 3, the piercing electrode 30

may include one or more barbs 42 on the outside surface of the insulating layer 28.

These barbs 42 may prevent the electrode 30 from sliding back through the barrier 40

after the electrode 30 is disposed through the barrier 40. In this regard, the electrode

30 may maintain its position when disposed through the barrier 40 for delivery of an

electrical discharge.

The embodiment of the electrode 30 illustrated in figure 3 also incorporates a

spark gap 50. In this regard, the electrical conductor 34 is not continuous from its tip



36 to its rearward portion 38. Rather, the conductor includes the first portion 34A and

second portion 34B that are separated by a space or spark gap 50. In the illustrated

embodiment, the insulating layer 28 is utilized to maintain the spaced position of the

first and second portions 34A and 34B to form the spark gap 50. However, it will be

appreciated that other designs may be utilized to maintain a spark gap between any

components of the system. In any case, the spark gap 50 allows for building up a

predetermined charge of electrical energy prior to discharging electrical energy

through the tip 36 of the electrode 30. That is, the electrical energy has to overcome

the breakdown voltage of the spark gap 50 prior to being received by the second

electrical conductor 34B. Use of the spark gap 50 may allow for the second

conductor 34B to be in partial electrical communication with a conductive barrier 40

while still permitting an over air discharge across the barrier 40. That is, the electrical

energy crossing the spark gap 50 may be of a magnitude that prevents complete

grounding to the conductive barrier 40. Accordingly, a portion of the electrical

energy may be discharged over the air on the opposing side of the barrier 40.

Figure 4 illustrates yet further embodiment of the piercing electrode 30. In

this embodiment, the insulating layer 28 is again formed as a sleeve that is disposed

around the electrical conductor 34. However, in this arrangement, a reinforcing

sleeve 60 is disposed around the outside surface of the insulating layer 28. The

reinforcing sleeve 60 may provide additional structural integrity for the electrode 30.

For instance, the reinforcing sleeve 60 may be formed of a hardened metal. Use of

the reinforcing sleeve 60 may allow for disposing the piercing electrode 30 through

reinforced barriers while still electrically isolating the conductor 34 from the barrier.



Figure 5 illustrates a further embodiment of a piercing electrode 30 where the

conductor 34 is not utilized to pierce a barrier. Rather, a portion of insulating layer 28

incorporates a pointed tip 26 that is adapted for disposition through the barrier 40. In

such an arrangement, the pointed tip 26 may include a hardened metallic cap to permit

disposition of the piercing electrode 30 through, for example, metal.

As will be appreciated, the physical characteristics of the piercing electrode 30

are dependent upon the application for which it will be utilized. For instance, if the

piercing electrode 30 is designed to penetrate into the cavity of, for example, a

passenger vehicle having a thin barrier of relatively thin sheet metal (e.g., 20 gauge

metal), the piercing electrode 30 may be designed for hand insertion. In this regard,

the electrode 30 may have a length and weight that allows a user to, by hand, drive the

electrode 30 through the barrier into a cavity behind the barrier. The user may then

move away from the electrode 30 prior to discharge. In other arrangements, the

piercing electrode 30 may be designed to penetrate thicker barriers including, for

example, plate metal (e.g., A inch or thicker). In such arrangements, the electrode

may be designed for mechanically assisted disposition through a barrier. For instance,

the piercing electrode 30 may be adapted for use as a projectile. In such an

arrangement, the distance the electrode 30 could be projected may be limited by the

length of the electrical connector 14. Further, in instances where the electrode is

utilized to penetrate thicker barriers, it may be desirable to utilize a hardened metal

casing, as discussed in relation to Figure 4 above.

The foregoing description of the present invention has been presented for

purposes of illustration and description. Furthermore, the description is not intended

to limit the invention to the form disclosed herein. Consequently, variations and



modifications commensurate with the above teachings, and skill and knowledge of the

relevant art, are within the scope of the present invention. For instance, it will be

appreciated that many of the aspects noted above may be incorporated into a barrier

piercing antenna. Such an antenna may be operative to pierce a barrier and transmit

electromagnetic energy across the barrier (e.g., into a cavity). As may be appreciated,

such an antenna may require the use of coaxial conductors to connect the antenna to

the power source and to extend through the shaft. The embodiments described

hereinabove are further intended to explain best modes known of practicing the

invention and to enable others skilled in the art to utilize the invention in such, or

other embodiments and with various modifications required by the particular

application(s) or use(s) of the present invention. It is intended that the appended

claims be construed to include alternative embodiments to the extent permitted by the

prior art.



CLAIMS

What is claimed is:

1. An electrode for disposition through a barrier to provide an electrical

discharge on an opposing side of the barrier, comprising:

an electrically insulative shaft;

a conductor extending through at least a portion of said shaft, wherein a distal

end of said conductor is exposed proximate to a distal end of said shaft;

a tapered point proximate to said distal end of said shaft, said tapered point

being adapted to pierce a barrier.

2 . The electrode of Claim 1, wherein said shaft electrically isolates a portion of

said conductor disposed within the shaft from conductive elements contacting the

shaft.

3 . The electrode of Claim 1, wherein said distal end of said conductor forms at

least a portion of said tapered point.

4 . The electrode of Claim 3, wherein said distal end of said conductor has a

hardness that is greater than a hardness of a portion of said conductor disposed within

said shaft.

5 . The electrode of Claim 1, wherein said distal end of said shaft forms at least a

portion of said tapered point.

6 . The electrode of Claim 5, wherein said tapered point further comprises:

a hardened cap member, wherein said cap member has a hardness that is

greater than a hardness of a material forming said shaft.

7 . The electrode of Claim 1, further including a conductive element electrically

coupled to a proximal end of said conductor, wherein said conductive element is

connectable to a electrical power supply.

8. The electrode of Claim 7, further comprising:

a switch that conducts electrical energy from a first point of said conductive

element to a second point of said conductive element.

9 . The electrode of Claim 8, wherein said switch is a spark gap.

10. The electrode of Claim 7, further including a power supply that provides

electrical energy to said conductor, wherein said power supply supplies electrical



energy having a magnitude sufficient to create an over air electrical discharge from

said distal end of said conductor.

11. The electrode of Claim 10, wherein said magnitude interferes with electronic

devices proximate to said electrical discharge.

12. The electrode of Claim 10, wherein said magnitude initiates explosive devices

proximate to said electrical discharge.

13. The electrode of Claim 10, wherein said power supply supplies electrical

energy having a voltage of at least 10,000 volts.

14. The electrode of Claim 1, further comprising:

a metallic sleeve, wherein said shaft is disposed within said sleeve and

wherein said shaft electrically isolates said distal end of said conductor from said

metallic sleeve.



15. An electrode for disposition through a barrier to provide an electrical

discharge on an opposing side of the barrier, comprising:

a conductor terminating at a distal end for discharging electrical energy;

an insulative material disposed around at least a portion of said conductor,

wherein said distal end of said conductor is exposed through said insulative material;

and

a tapered point proximate to said distal end of said conductor, said point being

adapted for piercing a barrier.

16. The electrode of Claim 15, wherein said distal end of said conductor forms

said tapered point.

17. The electrode of Claim 15, wherein said insulative material comprises an

insulative sleeve, wherein said conductor extends through at least a portion of said

sleeve.

18. The electrode of Claim 17, wherein said insulative sleeve forms a shaft.

19. The electrode of Claim 18, wherein said shaft is between about 10 cm in

length and about 500 cm in length.

20. The electrode of Claim 15, wherein said insulative material forms at least a

portion of said tapered point.

21. The electrode of Claim 15, wherein said tapered point further comprises a

tapered tip member attached to said insulative material, wherein a hardness of said tip

member is greater than a hardness of said insulative material.

22. The electrode of Claim 15, further comprising:

a metallic sleeve, wherein said distal end of said conductor is exposed through

a surface of said sleeve and wherein said insulative material electrically isolates said

conductor from said metallic sleeve.

23. The electrode of Claim 15, wherein said conductor is operative to transmit at

least 80OkV of electrical energy free of damage to said conductor.



24. An electrode, including:

a conductive tip having a tapered point for piercing a barrier;

an insulative shaft, wherein at least said tapered point extends from said shaft

and wherein said insulative shaft electrically isolates the conductive tip from said

barrier after piercing said barrier.

25. The electrode of Claim 24, further including a conductive element electrically

coupled to said conductive tip, wherein at least a portion of said conductive element

extends through said shaft.

26. The electrode of Claim 25, wherein said conductive element includes a switch

that conducts electrical energy from a first point of said conductive element to a

second point of said conductive element.

27. The electrode of Claim 26, wherein said switch is a spark gap.

28. The electrode of Claim 24, further including a power supply that provides

electrical energy to said conductive tip, wherein said conductive tip is operative to

discharge said electrical energy across said barrier.

29. The electrode of Claim 28, wherein said electrical energy has a magnitude that

interferes with electronic devices.

30. The electrode of Claim 28, wherein said electrical energy has a magnitude that

initiates an explosive device.



31. An antenna, including:

a radiative element having a tip adapted to pierce a barrier;

an insulative shaft, wherein at least said tip of said radiative element extends

form said shaft, and wherein said shaft electrically isolates the radiative element from

said barrier after piercing said barrier.

32. The electrode of Claim 31, further including a conductive element electrically

coupled to said radiative element, wherein at least a portion of said conductive

element extends through said shaft.

33. The electrode of Claim 32, wherein said conductive element includes a switch

that conducts electrical energy from a first point of said conductive element to a

second point of said conductive element.

34. The electrode of Claim 33, wherein said switch is a spark gap.

35 . The electrode of Claim 31, further including a power supply that provides

electromagnetic energy to said radiative element, wherein said radiative element is

operative to discharge said electromagnetic energy across said barrier.



36. A method for piercing a barrier to provide an electrical discharge on an

opposing side of the barrier, comprising:

disposing at least a tip of an electrode through an electrically conductive

barrier from a first side to a second side, wherein at least said tip is disposed beyond

said second side of said barrier;

electrically isolating a conductive element of the electrode from portions of

the electrode which are contacting said barrier; and

discharging electrical energy through said electrode, wherein said electrical

energy is discharged beyond said second side of said barrier.

37. The method of Claim 36, wherein said electrical energy is discharged from

said tip

38. The method of Claim 36, wherein said electrical energy is discharged from a

portion of the conductive element proximate to said tip, wherein said portion of said

conductive element is disposed beyond said second side of said barrier.

39. The method of Claim 36, wherein disposing comprises disposing said tip

through a barrier into a cavity at least partially defined by said barrier.

40. The method of Claim 39, wherein said electrical energy is discharged into said

cavity.

41. The method of Claim 36, wherein disposing further comprises:

mechanically launching said electrode toward said barrier.

42. The method of Claim 36, wherein discharging comprises generating an over

air discharge of said electrical energy.
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