
12 January 2007  FILTER ASSEMBLY CROSS-REFERENCE TO
RELATED APPLICATIONS This application is a
continuation-in-part of application U.S. 10/443,764
filed 9/16/2003,  pending, which is a continuation of
application U.S. 09/917,245, filed: July 27, 2001,
now U.S. Pat. No. 6,594,128, which is a continuation
of application U.S. 09/460,218 filed  Dec. 13, 1999,
now U.S. Pat. No. 6,331,926, which is a continuation
of application U.S.  09/056,379 filed Apr. 7, 1998,
now issued as U.S. Pat. No. 6,018,448, which is a
continuation-in-part of application U.S. 09/008,769
filed Jan. 19, 1998, now issued as  U.S. Pat. No. 6,
097,581, which is a continuation-in-part of
application U.S. 08/841,940  filed Apr. 8, 1997, now
issued as U.S. Pat. No. 5, 909,350, and this
application claims  priority to United States
provisional applications 60/488,441, filed 7/21/2003
entitled  "Power Entry Assembly"; 60/500,348, filed
9/5/2003 entitled "Filters and Assemblies";
60/502,280, filed 9/12/2003 entitled "SHIELDED
CONNECTOR RELATED  STRUCTURES"; 60/523,098, filed
11/19/2003 entitled "Multi-layer Filter"; 60/527,004,
filed 12/5/2003 entitled "Power Entry Assembly". The
contents of the foregoing  applications are all
incorporated herein by reference. FIELD OF THE
INVENTION This invention relates to energy
conditioning.  SUMMARY OF THE INVENTION Objects of
this invention are to provide energy filtering, energy
filters, and connectors  and devices that incorporate
energy filters. Energy filters are also referred to as
energy  conditioners. The invention provides
electrical energy filters or conditioners particularly
useful for  power applications, circuit configurations
in which they are used, methods of making the
filters, and methods of using the filters. The energy
filters may be included as  components of connectors
for electrical devices. Electrical devices are devices
that  include an electrical load. In all embodiments,
internal structure of the conditioner includes a G
conductor, and A  conductor, and a B conductor. In all
embodiments, the G conductor is conductively
insulated from the A and B conductors. In all
embodiments, the A and B conductors are  electrically
isolated from one another when the filter is not
connected in a circuit. The invention provides a
method of making a filter, a method of using the
filter in a  circuit, and a filter, wherein the filter
comprises: a G conductor; an A conductor; a B
conductor; wherein said G conductor, said A conductor,
and said B conductor are  conductively isolated from
one another when said filter is not connected in a
circuit;  1 12 January 2007  wherein said G conductor
includes a G conductor central layer portion, and said
G 



conductor central layer portion has surfaces defusing
a G conductor central layer first  aperture and a G
conductor central layer second aperture; wherein said
A conductor  includes an A conductor extended portion,
an A conductor first layer portion, and an A
conductor second layer portion; wherein said A
conductor extended portion extends  through said G
conductor central layer first aperture; wherein said A
conductor first layer  portion and said A conductor
second layer portion are on opposite sides of said G
conductor central layer portion from one another, said
B conductor includes a B  conductor extended portion,
a B conductor first layer portion, and a B conductor
second  layer portion; wherein said B conductor
extended portion extends through said G  conductor
central layer second aperture; and wherein said B
conductor first layer and said  B conductor second
layer portion are on opposite sides of said central
layer portion from  one another. The invention also
provides a method of making a filter, a method of
using the filter in a  circuit, and a filter, wherein
the filter comprises: a G conductor; an A conductor; a
B  conductor; wherein said G conductor, said A
conductor, and said B conductor are  conductively
isolated from one another when said filter is not
connected in a circuit;  wherein said G conductor
includes a G conductor central layer portion, said G
conductor  central layer portion has surfaces defining
a G conductor central layer first aperture and a  G
conductor central layer second aperture; wherein said
A conductor includes an A  conductor extended portion
and an A conductor layer portion; wherein said A
conductor  layer portion includes surfaces defining an
A conductor layer portion aperture; wherein  said B
conductor includes an B conductor extended portion and
a B conductor layer  portion; wherein said B conductor
layer portion includes surfaces defining an B
conductor layer portion aperture; wherein said A
conductor extended portion extends  through said G
conductor central layer first aperture and said B
conductor layer portion  aperture; wherein said B
conductor extended portion extends through said G
conductor  central layer second aperture and said A
conductor layer portion aperture; and wherein  said A
conductor layer portion and said B conductor layer
portion are on opposite sides  of said G conductor
central layer portion from one another. Filters of the
invention may be referred to as low inductance filters
or non-inductive  filters. Other aspects and
advantages of the invention are disclosed in
conjunction with  descriptions of the figures and
embodiments. BRIEF DESCRIPTION OF THE FIGURES FIG. I
is a top plan view of a first embodiment of a novel
filter;  FIG. 2 is a top plan view of an alternative
to the first embodiment;  FIG. 3 is a side view of the
filter of the first embodiment; 2 12 January 2007  



FIG. 4 is a side section view of the filter of the
first embodiment along the line X--X in FIG. 1; FIG. 5
is a schematic of electrically conductive structure of
the side section of FIG. 4;  FIG. 6 is a top plan view
of a second embodiment of a novel filter; FIG. 7 is a
top plan view of an alternative to the second
embodiment;  FIG. 8 is a side view of the filter of
the second embodiment; FIG. 9 is a side section view
of the filter of the second embodiment along the line
X--X  in FIG. 6; FIG. 10 is a schematic of
electrically conductive structure of the side section
of FIG. 9;  FIG. 11 is a circuit schematic modeling
the filter of the second embodiment; FIG. 12 is a
schematic composite illustrating an assembly of a
filter assembly including a  novel filter of the
foregoing embodiments; FIG. 13 is a graph showing test
data for insertion loss versus frequency through
various  ports of the shielded and unshielded filters.
DETAILED DESCRIPTION OF THE EMBODIMENTS FIG. 1 shows
an upper surface of filter 1 including conductive
housing 10, dielectric 20,  insulator sheath or tubing
30, conductive electrode 40, insulator tubing 50, and
conductive electrode 60. Insulator 30, which may be in
the form of a sheath or tubing,  surrounds portions of
conductive electrode 40. Insulator tubing 50 surrounds
portions of  conductive electrode 60. Conductive
housing 10 is cylindrically shaped and surrounds
dielectric 20, portions of insulator tubings 30, 50,
and portions of conductive electrodes  40, 60.
Dielectric 20 may be a material used for potting
electrical components. Insulator sheath  or tubings
30, 50, may be heat shrink tubing. Conductive
electrodes 40, 60 are extended portions and may be
referred to as metal rods,  leads, wires, or pins, and
may be formed for example from metals like copper or
aluminum. FIG. 2 shows an upper surface of an
alternative filter 200 including conductive housing
10, and conductive electrodes 40, 60. Filter 200 has a
generally rectangular perimeter.  FIG. 2 illustrates
that the shape of the perimeter of the conductive
housing 10 and  corresponding planar extent of
internal components are not critical. The perimeter of
conductive housing 10 has for example a generally
elliptical, triangular, rectangular, 30 12 January
2007  pentagonal, hexagonal, octagonal, generally
centrally symmetric, irregular, or similar shape.
FIG. 3 shows filter 1 including insulating tubing 30'
and 50'. FIG. 3 shows that electrodes  40, 60 each
have uncovered terminals 310, 310', 320, 320'.
Terminals 310, 310', 320, 320'  extend vertically
beyond the vertical extent of housing 10 and beyond
the vertical extent  



of dielectric 20. FIG. 3 shows insulator tubings 50,
50', 30, 30' each extending vertically  beyond the
vertical extent of conductive housing 10 and
dielectric 20. Conductive  housing 10 may be formed as
a conductive coating or layer, or as a structural
element.  Alternative embodiments have conductive
housing 10 vertically extending beyond the  vertical
extent of one or more of terminals 310, 310' 320,
320', terminals 310, 310' 320,  320' having different
lengths, no insulator tubing, and no dielectric 20.
Alternative embodiments have a cross-section of an
external surface of conductive  housing 10 partially
or entirely convex, concave, or otherwise having a
different extent  horizontally in FIG. 3 from the
extent of housing 10 at the top or bottom of housing
10.  Alternatively conductive housing 10 may only
substantially cylindrically surround  interior
elements. That is, it may define some apertures.
Alternatively, conductive  housing 10 may be formed as
a network or mesh of metal. Alternative embodiments
have  no conductive housing 10. Alternatively, the top
or the bottom or both the top and the bottom of
conductive housing  10 may include a flange that
extends inward towards the axis of housing 10 such
that the  flange partially or entirely covers a
surface of dielectric 20. Alternative embodiments have
a cross section of conductive electrodes 40, 60 non-
circular, for example relatively wide and flat. Wide
and flat cross-sections may reduce  inductance. FIG. 4
shows internal structure of filter 1 in side section
view along the line X--X in FIG.  1: FIG. 4 shows
filter 1 including A conductor, B conductor, and G
conductor. The A  conductor includes conductive pin
60, conductive connector material region 410, and
conductive layer 420. The B conductor includes
conductive electrode 40, conductive  connector
material region 430, and conductive layer 440. The G
conductor includes  conductive housing 10, central
conductive layer 450, conductive connector material
regions 460, 461, and conductive layers 470, 471. FIG.
4 also shows dielectric elements 480, 481 in the form
of uniform thickness dielectric  elements, which may
be referred to as wafers. The conductive connector
materials include materials designed to provide
conductive  connection. Conductive connector materials
include but are not limited to solders and  conductive
pastes. Conductive connector material regions 410,
430, 460, 461 function to  provide conductive
connection between adjacent conductive elements.
Conductive 4 12 January 2007  connector material
regions 460, 461 are in the form of layers, and
preferably function to provide generally uniform
conductive connection to adjacent conductive layers.
Conductive layer 420 of the A conductor extends around
conductive pin 40 of the B  conductor. Conductive
layer 440 of the B electrode extends around conductive
pin 60 of  the A conductor. Each conductive pin 40,
60, extends through a different aperture in  



conductive layer 450 of the G conductor. Insulating
tubing 30 functions to conductively isolate conductive
pin 40 from conductive  layer 420 of the A conductor
and conductive layer 450 of the G conductor.
Insulating  tubing 50' functions to conductively
isolate conductive pin 60 from conductive layer 440
of the B conductor and conductive layer 450 of the G
conductor. In alternative embodiments, insulating
tubings 30, 50' may be replaced by insulative
material around only those portions of pins 40, 60
that would otherwise electrically  contact other
conductors than the A and B conductors respectively.
Conductive layers 440, 471, 470, and 420 are
preferably formed as deposits on surfaces  of
dielectric elements 480, 481. Apertures (unnumbered)
through the various layers are sized to allow pins and
insulating  tubings to pass through. Conductive layer
440 extends radially to an edge 490. Dielectric
element 481 extends  radially to an edge 491.
Conductive layer 471 extends radially to edge 492. The
radial  extent of edge 492 exceeds the radial extent
of edge 490. The radial extent of edges 491  and 492
are the same. Alternatively, the radial extent of edge
490 may be the same as or exceed the radial  extent of
edge 492. Alternatively, the radial extent of edge 491
may exceed or be the  same as the radial extent of
both edges 490, 492. Preferably, the conductive layers
of the A conductor and the B conductor extend over at
least 20 percent of the surface area inside housing
10, preferably at least 50 percent of  that area, more
preferably 70 percent of that area, and more
preferably at least 80 percent  of that area.
Preferably, the ratio of surface area of one major
surface of a conductive layer of the A  electrode to
the total area of apertures through which electrodes
40, 60 extend is at least  2, more preferably at least
5, and more preferably at least 10. A separation
distance means the shortest distance between two
objects. Preferably, a separation distance between
layers 420 and 470 is the same as a separation
distance between layers 440 and 461. 5 12 January 2007
Preferably, a ratio of a longest dimension in a major
surface of layer 420 to a separation distance between
layers 420 and 470 is at least 2, preferably at least
4, more preferably at  least 8, and more preferably at
least 12. Preferably, a ratio of a longest dimension
in a major surface of layer 420 to separation
distance between layer 420 and housing 10 is at least
2, more preferably at least 4, and  more preferably at
least 8. Alternatively, any or all of elements 460,
461, 470, and 471 maybe omitted. These  conductive
connector material regions or designed to provide
uniform conductive  



connection to otherwise adjacent conductive layers.
The maybe omitted without  changing the design of the
conductive structure shown in FIG. 5. Layers 470 and
460  may be replaced by a dielectric potting material
that provides a uniform dielectric  interface between
dielectric 480 and plate 450. Layers 461 and 471 may
similarly be  replaced. FIG. 5 schematically shows the
conductive structure of filter 1. The conductive
structure  includes the A, B, and G conductors. The G
conductor includes a central layer portion and a
housing portion. The housing  portion is optional, but
preferred. The central layer portion of the G
conductor defines  two apertures. The A conductor
includes a pin or feed through portion and a layer
portion. The layer  portion of the A conductor has one
aperture. The B conductor includes a pin or feed
through portion and a layer portion. The layer
portion of the B conductor has one aperture. The A, B,
and G conductors are disposed relative to one another
such that the pin portion  of the A conductor extends
through one aperture of the G conductor and through
the  aperture of the B conductor, and the pin portion
of the B conductor extends through the  aperture in
the A conductor and one aperture in the G conductor.
The A and B conductors are electrically isolated from
the G conductor. When filter 1 is  not connected in a
circuit, the A and the B conductors are electrically
isolated from one  another. Preferably, the G
conductor includes the housing portion, and the
housing portion of the  G conductor encloses the layer
portions of the A, the B conductor, and the G
conductor.  Preferably, the layer portions of the A
and B conductors extend across the majority of the
area defined by the inner surfaces of the housing
portion of the G conductor. Preferably, layer portions
of the A and B conductors have the same perimeters and
only  substantially differ from one another in the
location of their apertures. 6 12 January 2007  The
two apertures in the layer portion of the G conductor
through which pin portions of the A and B conductors
pass may be located closer to the axial center of the
housing  portion and closer to one another than to the
walls of the housing portion of the G  conductor. Pin
portions of the A and B conductors are not located so
close together as to  result in electrical shorting
there between. How close the pin portions of the A and
B  conductors can be placed to one another depends
upon normal anticipated operating  conditions.
Alternatively, each one of the A, B, and G conductors
may define additional apertures  and may have
variations from the geometrically flat layers and
uniform thickness shown  in FIGS. 4 and 5. 



Alternatively, the A, B, and G conductors may have
layered portions that are not flat, but  instead are
generally flat, such as layered portions that include
steps, curves, or waves.  Alternatively, the G
conductor may include a pin that passes through an
aperture in the A  conductor and an aperture in the B
conductor. One reason for such a pin, would be to
confirm the filter to the three pins typically
existing in Alternating Current (AC) plugs.  In
another alternative, the A and B conductors each
include at least one additional  conductive layer. In
one structural example of this type of alternative,
the left side of FIG.  4 is modified to include on top
of conductive layer 420 another dielectric wafer
similar in  size and shape to dielectric 480, and
another conductive layer (420X, not shown) similar  in
size and shape to layer 420 on the top thereof. In
this alternative embodiment, both  conductive layers
420 and 420X are conductively connected to electrode
60, for example  by the presence of additional
conductive connector material adjacent layer 420X, and
a  slight lower the top surface of dielectric 50' to
allow conductive connection of layer 420  to opposing
surfaces of electrode 60. Similar modifications can be
made respecting the B  conductor. Additional
conductive layers maybe stacked upon each other in a
similar  fashion to layers 420, 420X, for each of the
A and B conductors. In each conductive layer  of the A
conductor, there is an aperture allowing passage of
electrode 40 of the B  conductor. In each conductive
layer of the B conductor, there is an aperture
allowing  passage of the electrode 60 of the A
conductor. Dielectric sheaths 50', 30 are lengthened
accordingly to account for the increased thickness of
the multiple conductive layers of  each of the A and B
conductors. FIG. 6 shows in top plan view an upper
surface of filter 600 including conductive  housing
10, dielectric 20, and conductive electrodes or feed
throughs 40, 60. Conductive  housing 10, conductive
electrode 60, and conductive electrode 40 form parts
of the G, A,  and B conductors respectively.
Conductive housing 10 is optional, but preferred. FIG.
7, like FIG. 2, shows an upper surface of an
alternative filter 700 including  conductive housing
10, and conductive electrodes 40, 60. Filter 700 has a
generally  rectangular perimeter. FIG. 7 illustrates
that the shape of the perimeter of the conductive
housing 10 and corresponding planar extent of internal
components are not critical. The 7" 12 January 2007
perimeter of conductive housing 10 has for example a
generally elliptical, triangular, rectangular,
pentagonal, hexagonal, octagonal, or similar shape.
FIG. 8 shows a side view of filter 600 illustrating
that conductive electrodes or feed  throughs 40, 60
extend through filter 600. That is, conductive
electrodes 40, 60 are in the  form of a pin or rod or
wire. Terminals 310, 310', 320, 320' extend vertically
beyond the  vertical extent of housing 10 and beyond
the vertical extent of dielectric 20. Terminals  310,
310', 320, 320' are intended for connection into a
circuit. They need not extend  vertically relative to
the dielectric or the housing so long as they can be
connected into a  



circuit. FIG. 9 shows a side section along the lines
X--X in FIG. 6 of filter 600. Generally, FIG. 9  shows
the A, B, and G conductors and certain dielectric
material between them.  Specifically, FIG. 9 shows
conductive connector material region 902, conductive
layer  904, dielectric element 906, conductive layer
908, conductive connector material region  910,
conductive plate 912, conductive connector material
region 916, conductive layer  918, dielectric element
920, conductive layer 922, and conductive connector
material  region 923. Conductive connector material
region 902 conductively connects conductive  element
60 to conductive layer 904. Conductive connector
material region 910  conductively connects conductive
layer 908 to a top side of conductive plate 912.
Conductive connector material region 916 conductively
connects a bottom side of  conductive plate 912 to
conductive layer 918. Conductive connector material
region 923  conductively connects conductive element
60 to conductive layer 922. Dielectric region  934 has
an outer surface 932 and an inner surface 936 facing a
portion of the outer  surface of conductive element
60. Elements 908, 910, 912, 916, and 918 form part of
the G conductor. Dielectric 934 covers  at least that
region of the surface of conductive element 60 that
face elements 908, 910,  912, 916, and 918 such
dielectric 934 functions to prevent electrical
connection between  conductive element 60 and the G
conductor. Dielectric 934 may be in the form of an
annular region, such as a tube shape, that surrounds a
portion of conductive element 60.  Preferably,
dielectric 934 has an interior surface shape that
conforms to the exterior  surface shape of conductive
element 60. Dielectric 906 has surfaces that define an
aperture through which conductive element 60  extends.
Dielectric 920 also has surfaces that define an
aperture through which  conductive element 60 extends.
Conductive layers 904, 908, conductive plate 912, and
conductive layers 918 and 922  each have surfaces
defining an aperture through which conductive element
60 extends.  Preferably, all of the apertures through
which conductive element 60 extends are aligned  such
that conductive element 60 can extend through them
along a straight line. Conductive plate 912 extends
over the entire interior surface of housing 10, except
that it  includes one aperture through which
conductive element 60 extends and another aperture 12
January 2007  through which conductive element 40
extends. Conductive plate 912 may be a separate
structural element from housing 10. Conductive plate
912 may be part of an integral  element including
housing 10. Housing 10 is optional, but preferred.
Conductive layer 904 has left side edge 924,
dielectric 906 has left side edge 926, and  conductive
layer 908 has left side edge 928. Left side edges 924
and 928 do not extend to  the left in FIG. 9 all the
way to left side edge 926. In alternative embodiments,
either left  side edge 924 or 928 may extend further
from conductive element 60, and both left side  



edge 924 and left side edge 928 may extend to the left
as far as left side edge 926. Left  side edges 924,
928 may represent the extent of layers 904, 908
relative to edges of the  major surfaces of dielectric
906 around the periphery of the major surfaces of
dielectric  906. Conductive connector material region
910 and conductive connector material region 916
preferably uniformly conductively connect surfaces of
adjacent conductive layers to one  another. The
structure on the right half side of FIG. 9, which
includes the B conductor structure, is  similar to the
structure of the left half side as just described. For
example, elements 906'  and 920' (right hand half of
FIG. 9) correspond in size, shape, and insulating
properties to  elements 906 and 920 (left hand half of
FIG. 9). FIG. 9 labels the various conductive elements
forming each one of the A, B, and G  conductor. The
center of FIG. 9 shows spacing 950 between inner edges
of the layers  forming the A and B conductors. Spacing
950 and any dielectric material therein  functions to
conductively isolate layers of the A conductor from
layers of the B  conductor. The right side of FIG. 9
shows spacing 940 between right side edges of the
layers forming the B conductor and housing 10. Spacing
940 and any dielectric material  therein functions as
conductive isolation between the B conductor and
conductive  housing 10 of the G conductor. A similar
spacing exists between the conductive layers of  the A
conductor and the conductive housing 10. The exact
shape of the major surfaces of  layers 904, 922 of the
A conductor are not critical. Those surfaces for
example may be  generally circular, rectangular,
square, or other shapes. Conductive layers 904, 922
may not be centered about conductive electrode 60. For
example, conductive electrode 60 may be located near
the axial center of housing 10, and  conductive layers
904, 922 may be located substantially entirely to the
left of conductive  electrode 60. In this alternative,
preferably conductive electrode 40 is also located
near  the axial center of housing 10 and conductive
layers 904', 922' are located substantially  entirely
to the right of conductive electrode 40. Preferably,
layers of the A conductor (904, 922) are coplanar with
corresponding layers  in the B conductor (904', 922')
within manufacturing tolerances. 9 12 January 2007
Preferably, the shape of the major surfaces of
conductive layers 904', 922' of the B conductor have
the same as the shape of the major surfaces 904, 922
of the A conductor,  within manufacturing tolerances.
However, they may have different shapes. Preferably,
the size of the major surfaces of conductive layers
904', 922' of the B  conductor are the same as the
size of the major surfaces of conductive layers 904,
922 of  the A conductor, within manufacturing
tolerances. However, they may have different  sizes
from one another. 



The areas and the shapes of each one of elements 904,
904', 922, and 922' may be  different from one
another. Preferably, if the area of the major surfaces
of conductive layers 904 and 922 are not the  same as
one another, then the area of the major surfaces of
conductive layer 904 are the  same as the area of the
major surfaces of conductive layer 904', and the area
of the major  surfaces of conductive layer 922 are the
same as the area of the major surfaces of  conductive
layer 922', within manufacturing tolerances. For
example, if the area of a  major surface of conductive
layer 904 is twice the area of a major surface of
conductive  layer 922, then the area of a major
surface of conductive layer 904' preferably is the
same  as an area of a major surface of conductive
layer 904 and twice the area of a major  surface of
conductive layer 922'. Preferably, dielectrics 906,
920, 906', 920' have the same thickness (as defined by
the  vertical direction in FIG. 9) as one another
within manufacturing tolerances. However,  the
dielectrics may all have different thicknesses.
Preferably, dielectrics 906, 906' have  the same
thickness as one another and dielectrics 920, 920 have
the same thickness as one  another within
manufacturing tolerances. Preferably, the size and the
shape of the major surfaces of conductive layer 904
are the  same as the size and the shape of the major
surfaces of conductive layer 922 of the A  conductor.
However, those sizes may be different from one
another. Dielectric 20 is optional. However,
dielectric potting helps to inhibit a flash over
effect.  Preferably, the A and B conductors are
disposed equidistant from an axial center of  central
conductive layer 912 and housing 10. FIG. 10
schematically shows the conductive structure of filter
600. The conductive  structure includes the A, B, and
G conductors. The G conductor includes a central layer
portion and an optional housing portion. The  central
layer portion of the G conductor has first and second
apertures. The A conductor includes a pin portion and
first and second layer portions. The pin  portion of
the A conductor extends through the first aperture in
the central layer portion  of the G conductor. The
first layer portion of the A conductor and the second
layer 10 0 12 January 2007  portion of the A conductor
are on opposite sides of the central layer portion of
the G conductor.  The B conductor includes a pin
portion and first and second layer portions. The pin
portion of the B conductor extends through the second
aperture in the central layer  portion of the G
conductor. The first layer portion of the B conductor
and the second  layer portion of the B conductor are
on opposite sides of the central layer portion of the
G  conductor. Preferably, the layer portions of the A
conductor do not overlap the layer portions of the  



B conductor. Preferably, the area of each of the first
and second apertures in the central layer portion of
the G conductor is less than the area of the layered
portions of the A and B conductors.  Preferably, the
vertical positions of the layered portions of the A
and B conductors are  within the vertical extension of
the housing portion of the G conductor. However, the
vertical position of one or more of the layered
portions of the A and B conductors may be  beyond the
vertical extension of the housing portion of the G
conductor, or there may be  no housing portion of the
G conductor. Preferably, the central layer portion of
the G conductor has only the first and second
apertures. However, it may have additional apertures.
Preferably, the housing portion of the G conductor and
the layered portions of the A and  B conductors have
no apertures. However, they may have some apertures,
or they may  each be defined by a network of
conductive elements shaped to outline the respective
areas of the housing portion or layered portions.
Alternatively, the A, B, and G conductors may have
layered portions that are not flat, but  instead are
generally flat, such as layered portions that include
steps, curves, or waves. In some embodiments of
filters having the design of filter 600 and designed
for 110 volt  and 60 cycle applications, housing 10 is
cylindrical, has a diameter of from about 1 to  about
3 centimeters, and a length along the cylindrical axis
of from about 1 to about 2  centimeters. Conductive
layer portions of the A and B conductors each have
diameters  less than about half of the diameter of the
housing. The distance between conductive  layer
portions of the A conductor are less than 2 about
centimeters, and the distance  between conductive
layer portions of the A and B conductors is less than
about 1  centimeter. However, these dimensions are not
intended to imply any limits on size for  any
particular operating voltage. Alternative embodiments
to filter 600 have a cross-section of external surface
of  conductive housing 10 partially or entirely
convex, concave, or otherwise having a  different
extent horizontally in FIG. 8 from the extent of
housing 10 at the top or bottom  of housing 10 in FIG.
8. 11  12 January 2007  Alternatively, the top or the
bottom or both the top and the bottom of conductive
housing 10 may include a flange that extends inward
towards the axis of housing 10 such that the  flange
partially or entirely covers dielectric 20.
Alternative embodiments have a cross section of
conductive electrodes 40, 60 non- circular, for
example relatively wide and flat. Wide and flat
cross-sections may reduce  inductance. Conductive
layers 904, 908, 918, and 922 are preferably formed as
deposits on surfaces  of dielectric elements 906, 920.



Preferably, the ratio of the sum of surface area of
one major surface of layer 904 and of  one major
surface of layer 904' to the total cross-sectional
area of the two apertures  through which electrodes
40, 60 extend is at least 2, more preferably at least
5, and more  preferably at least 10. Preferably, a
separation distance between layers 904 and 908 is the
same as a separation  distance between layers 918 and
922. Preferably, a ratio of a longest dimension in a
major surface of layer 904 to a separation  distance
between layers 904 and 908 is at least 2, preferably
at least 4, more preferably at  least 8, and more
preferably at least 12. Preferably, a ratio of a
longest dimension in a major surface of layer 904 to
separation  distance between layer 904 and housing 10
is at least 2, more preferably at least 4, and  more
preferably at least 8. Apertures (unnumbered) through
the various layers are sized to allow pins and
insulating  tubings to pass through. Alternatively,
the G conductor may include a pin that passes through
an aperture in the A  conductor and an aperture in the
B conductor. One reason for such a pin, would be to
confirm the filter to the three pins typically
existing in Alternating Current (AC) plugs.  FIG. 11
shows a circuit schematic model 1100 of filter 600.
FIG. 11 illustrates how the  A, B, and G conductors
are modeled as parts of circuit elements. FIG. 11
shows model  1100 including a first A capacitor 1110A,
a second A capacitor 1120A, a first B capacitor
1110B, and a second B capacitor 1120B. Preferably,
capacitors 1110A, 1110B have the  same capacitance as
one another within manufacturing tolerances, and
capacitors 1120A,  1120B have the same capacitance as
one another within manufacturing tolerances. Most
preferably, capacitors 1110A, 1110B, 1120A, and 1120B
all have the same capacitance  as one another, within
manufacturing tolerances. In an alternative similar to
the FIG. 9 embodiment, there exist additional
conductive  layers of the A conductor and additional
conductive layers of the B conductor. This type  12 0
12 January 2007  of alternative embodiment has a
cross-section similar to that of FIG. 9 but with the
following modifications. An additional dielectric
similar in cross-section to dielectric 908  reside on
top of conductive layer 904. Another conductive layer
similar in size and shape  to conductive layer 904
(904X) resided on top of the additional dielectric.
Both conductive layer 904 and 904X are conductively
connected to electrode 60 of the A  conductor.
Similarly, and additional dielectric similar in
cross-section to dielectric 920  reside under
conductive layer 922, and an additional conductive
layer (922X) similar in  cross section to conductive
layer 922 resides on the bottom surface of the
additional  conductive layer. Both layers 922, 922X
are conductively connected to electrode 60. A  similar
modification maybe made to the B conductor, adding an
additional pair of  



conductive layers. Additional pairs of conductive
layers may be added to each of the A  and B electrodes
in this fashion. While the conductive layers are
similar in cross-section,  they do not need to have
the same thickness or surface area. All that they need
to provide  is an aperture through which the electrode
(60 or 40) of the other of the A and B  conductors may
extend without conductive connection. In all
embodiments, the materials used for any or all of the
dielectric elements may be  materials that impart
useful properties in addition to electrical
insulations. For example,  the dielectrics may have
substantial ferro or para magnetic properties
affecting  inductance, or varistor properties
affecting voltage response. For example, metal oxide
varistor MOV materials may be useful for surge
protection. Ferro electric materials may  also be
useful to provide charge related effects. In all
embodiments, the G conductor is conductively isolated
from the A and B  conductors. In all embodiments, when
the filter is not connected in a circuit, the A and B
conductors are conductively isolated from one another.
FIG. 12 is a composite of images of components useful
for explaining steps in assembly  of a connector
including a filter. FIG. 12 shows two views of a plug
base 1201, showing  plug base back side 1201B and plug
base front side 1201F. Plug base 1201 also shows  plug
base side surface 1201 S, plug base lip 1201L, and
rear terminals of plug conductive  ground pin G', plug
conductive pins A', and plug conductive pin B'.
Conductive inner shield 1202 is conductive and wraps
onto plug base 1201 such that  inner shield strap
12025 overlaps and contacts the center pin (ground
pin) and inner  shield side wall portions 1202W
generally conform to plug base side surfaces 1201 S
and  plug base lip 1201 L. Filter 1203 includes
electrodes 60, 40, and preferably housing 10.
Electrode 60 has  terminals 310, 310'. Electrode 40
includes terminals 320, 320'. Filter 1203 is assembled
to  plug base back side 1201B by connecting terminals
310 of the A conductor to the rear  terminal of plug
conductive pin A' of the plug base, connecting
terminal 320 of the B  conductor to the rear terminal
of plug conductive pin B'. In this assembly, electrode
pin  60 extends through hole 1202H1 in inner shield
1202, electrode pin 40 extends through  the hole
1202H2 in inner shield 1202 such that pins 40, 66
remain conductively isolated  from conductive inner
shield 1202. 13  12 January 2007  In this embodiment
the G conductor has no pin. Thus, no pin of a filter
connects to the rear terminal of plug conductive
groung pin G'. In embodiments in which the filter's G
connector has terminals, one terminal may connect to
inner shield strap 12025 and/or  directly to the rear
terminal of plug conductive groung pin G'. Assembly
1204 shows conductive outer shield 1204S which wraps
around the assembly  of filter 1203, inner shield
1202, plug base 1201, and back side filter pin
assembly 1205  



to form filter assembly 1206. Conductive outer shield
1204S and inner shield 1202 are  physically connected
to each other and therefore conductively connected,
conductive  outer shield 1204S is physically connected
to housing 10 and therefore conductively  connected to
housing 10, and therefore, the G' electrode, the
conductive inner shield, the  conductive outer shield,
and the G conductor are electrically conductively
connected to  one another. Back side filter pin
assembly includes a dielectric frame 1205D holding
conductor back  side electrodes G", A", and B". During
assembly, conductor back side pins A" and B" are
electrically connected to the corresponding filter
electrodes A and B, and the G" pin is  physically and
conductively connected to conductive outer shield
1204S, such as via  conductive extension 1205E and
solder. When assembled, strap 1202S passes between the
pin portions 60, 40 of the A and B  conductors,
contacts the ground pin of the plug base, and also
electrically connects  through the outer shield to the
G conductor. In one alternative embodiment, an
additional conductive strap portion completes a loop
with strap 1202S around the back side of filter 1203
between the pin portions 60, 40  extending on the
opposite side of the filter. That is the additional
conductive strap portion  connects on each side of the
filter to strap 1202S such that the strap 1202S and
the  additional conductive strap form a conductive
loop around filter 1203 extending between  contacts
310, 320, and also extending between contacts 310',
320'. FIG. 12 is exemplary of one assembly of a filter
in a connecter. The filters disclosed  herein may be
incorporate in virtually any connector, in connectors
forming part of  extension cords, electrical
appliances, electronic devices, electrical and
electronic  consumer goods, including digital
electronics like computer, servers, printer, network
devices, and including consumer electronics such as
motorized equipment, televisions,  radio, kitchen
machinery, refrigerators, transportation equipment,
like automobiles,  trucks, boats, airplanes, and
trains, and the like. These connectors may have two,
three, or  more than connector three electrodes or
male or female pins, and may or may not have a  ground
line. The conductors may be designed for low power
digital application,  conventional utility power as
noted above, or specialty and high voltage and
frequency  power. FIG. 13 contains performance curves
of a device having the structure of the FIG. 6
embodiment when connected in different configurations
and with and with out shielding.  14  12 January 2007
The top two curves represent the Common Mode insertion
loss versus frequency. Common mode refers to signal
passing between two ends of one electrode, such as
ends  310, 310'. Curve 981 represents the performance
of a single line 310 to 310' or 320 to  320' with and
without shielding. Curve 982 shows the common mode
performance of  



paired lines 310+320 to 310'+320' shielded. The lower
two curves represent the Differential Mode insertion
loss versus frequency.  Differential mode refers to
signal passing between two ends of different
electrode, such  as ends 310, 320'. Curve 985
represents the performance of an unshielded assembly
after  connecting 310 to one line and 320' to another
line with a ground connection established.  Curve 986
represents the performance of a shielded assembly
after connecting 310 to one  line and 320' to another
line with a ground connection established The
shielding effectiveness is more apparent in the
differential curves, 8 to 10 dB improvement in the
lower frequency ranges up to 1.5 Giga Hertz (GHz) then
typically more than 30 dB  improvement from 1.5 GHz to
6.0 Ghz. Common mode shows insertion loss greater than
20 Db at 100 Mega Hertz (MHz), and  insertion loss
greater than 30 Db and greater than 40 Db at 1 GHz.
Differential mode  shows insertion loss greater than
50 Db up to about 100 MHz, and insertion loss greater
than 30 Db from DC to 6.0 Ghz. FIG. 12 illustrates a
connector including a novel filter. The novel filters
disclosed herein  are suitable for inclusion in any
type of electrical connector. The novel filters
disclosed  herein are also suitable for insertion in
lines in a circuit in the configurations noted above,
whether as part of a combination filter integrated
into a connector as a filter not integrated into a
connector. In operation of any filter of the
invention, contacts of the A and B pins are connected
into  a circuit, the G conductor either remains
isolated or is connected to a substantial  capacitance
or is connected to a system ground. In a first circuit
configuration, terminals at one end of a filter, such
as terminals 310, 320  are both electrically connected
to one another and terminals 310,m 320' are connected
together, and the filter is inserted in series in a
first line between a source of power and a  load.
Alternatively, more than one filter may be inserted in
series, and filters may be  inserted along both source
and return lines. In a second circuit configuration,
the A conductor (pin 60) is connected in series along
a  first line between a source of power and a load,
and the B conductor (pin 40) is connected  in series
along a second line between the source of power and
the load. In either circuit, the G conductor is either
floating, connected to a substantial capacitance,  or
connected to a system ground. The G conductor can be
conductively connected to a  conductive area not
integral of the filter in order to provide source or
sink of charge. 15  12 January 2007  In operation,
power is applied from the source to the load, and the
filter or filters function to reduce common mode noise
and differential mode noise. The source may be nominal
110 Volt 50-60 cycle or 208, 220, 230 or the like Volt
and  50-60 cycle power, or any other voltage, phase,
and frequency source. The load may be  



any electrical device using such power. The source may
also be a battery, such as a 12 volt battery, such as
a battery used to  provide electrical power in a car,
the source may be an alternator in a vehicle. The load
may be any and all electrical devices including motors
and electronics operating off such  sources. FIG. 13
is a graph showing attenuation versus frequency data
for an embodiment of filter  600. FIG. 13 shows
attenuation versus frequency for common mode insertion
loss and  differential mode insertion loss. Common
mode refers to attenuation across the two terminals of
either conductor pin 60  or conductor pin 40. That is,
either attenuation across terminals 310 and 310' or
attenuation across terminals 320, 320. Differential
mode means attenuation from a terminal of conductor
pin 60 on one side of  the filter to the terminal of
conductor pin 40 on the other side of the filter. That
is,  attenuation for example across terminals 310 and
320'. The top two curves 981, 982 represent Common
Mode insertion loss. Curve 981  represents the
performance of a single line 310 to 310' or 320 to
320' with and without  shielding. Curve 982 shows the
common mode performance of paired lines 310+320 to
310'+320' shielded. The lower two curves 985, 986
represent the Differential Mode insertion. Curve 985
represents the performance of a unshielded assembly
for measurements acquired after  connecting 310 to one
line and 320' to another line with a ground connection
established.  Curve 986 represents the performance of
a shielded assembly for measurements acquired  after
connecting 310 to one line and 320' to another line
with a ground connection  established. The shielding
effectiveness is more apparent in the differential
curves,  showing 8 to 10 dB improvement in the
frequency ranges up to 1.5 Giga Hertz (GHz)  then
typically more than 30 dB improvement from 1.5 GHz to
6.0 GHz. Common mode attenuation is greater than 20 Db
at 100 Mega Hertz (MHz), and greater  than 40 Db at 1
GHz. Differential mode attenuation is greater than 50
Db below 100  MHz, and greater than 40 Db at 1.5 Ghz.
The current carrying capability of filters of the
invention are the same as current carrying
capabilities of conductive wires having the same cross
sectional area and conductivity of  wires as
conductive elements 60, 40, and filters of the
invention function without inductive elements. As a
result, filters of the invention are generally smaller
than prior art  16 0 12 January 2007  filters of the
type that included inductive elements. Due to the lack
of inductive elements, filters of the invention may
also dissipate less energy into heat during use than
prior art  filters of the type including inductive
elements. The current carrying capabilities of wires
are specified by the national electrical code.  



According to the Handbook of Chemistry and Physics,
58th edition, page F-163: the  current carrying
capacity of 16 gauge solid copper wire is 10 Amperes,
and that wire has  a diameter of 50.8 mils and a
cross-sectional area of 2583 square mils, which is
about 1.7  square millimeters; the current carrying
capacity of 14 gauge solid copper wire is 20  Amperes,
and that wire has a diameter of 64.1 mils and a
cross-sectional area of 4107  square mils, which is
about 2.6 square millimeters; and the current carrying
capacity of  12 gauge solid copper wire is 30 Amperes,
and that wire has a diameter of 80.8 mils and  a
cross-sectional area of 6530 mils, which is about 4.2
square millimeters. Accordingly, a filter of the
invention having conductive elements or pins 60, 40
having a  cross-section as small as 1.7 square
millimeters has a current carrying capacity of about
10 amps; pin 60, 40 having a cross-section as small as
2.6 square millimeters has a  current carrying
capacity of about 20 amps; and pin 60, 40 having a
cross-section as  small as 4.2 square millimeters has
a current carrying capacity of about 30 amps. One
method of fabricating an assembly used to make filters
of the invention is to deposit  conductive layers on
opposite sides of a generally planar dielectric. The
generally planar  dielectric may have the form of
dielectric element 480 or dielectric element 906, or
may  subsequently be cut or formed to the shape of
these dielectric elements. The deposited  conductive
layers may have the form for example of conductive
layers 904 and 908, as  deposited, or they may be
formed to the shape of conductive layers 904, 908,
after the  deposition. In any case, the method of
fabrication preferably includes forming dielectric
wafers subsequently used as dielectric elements having
a deposited conductive layer on  each side thereof,
and then providing conductive connector material to
conductively  connect components of the A conductor to
one another, to conductively connect  components of
the B conductor to one another, and to conductively
connect components  of the G conductor to one another.
The method of manufacturing filters of the invention
are limited to mechanical assembly  of discrete
components. The inventors conceive of fabrication
alternatively including  depositing a sequence of
layers forming the layered structures of the filters,
patterning the  layered structures and/or machining
the deposited layered structures, to form any sub set
or an entire sequence of the layers of a filter, and
depositing or mechanically assembling  an optional
housing. The foregoing embodiments and descriptions
are exemplary and are not intended to be  limiting.
The scope of the invention is defined by the following
claims. 17  12 January 2007  What is claimed is: 1. A
filter comprising:  a G conductor; an A conductor;  



a B conductor; wherein said G conductor, said A
conductor, and said B conductor are conductively
isolated from one another when said filter is not
connected in a circuit; wherein said G conductor
includes a G conductor central layer portion, and said
G  conductor central layer portion has surfaces
defining a G conductor central layer first  aperture
and a G conductor central layer second aperture;
wherein said A conductor includes an A conductor
extended portion, an A conductor first  layer portion,
and an A conductor second layer portion; wherein said
A conductor extended portion extends through said G
conductor central  layer first aperture; wherein said
A conductor first layer portion and said A conductor
second layer portion  are on opposite sides of said G
conductor central layer portion from one another, said
B conductor includes a B conductor extended portion, a
B conductor first layer  portion, and a B conductor
second layer portion; wherein said B conductor
extended portion extends through said G conductor
central  layer second aperture; and  wherein said B
conductor first layer portion and said B conductor
second layer portion  are on opposite sides of said
central layer portion from one another. 2. The filter
of claim 1 wherein said G conductor comprises a
housing portion. 3. The filter of claim 1 wherein said
G conductor comprises a housing portion and said
housing portion extends through a plane through said A
conductor first layer protion.  4. The filter of claim
1 wherein said G conductor comprises a housing portion
and said  housing portion encloses said A conductor
first layer portion, said A conductor second  layered
portion, said B conductor first layer portion, and
said B conductor second layer  portion. 5. The filter
of claim 1 wherein said G conductor comprises a
housing portion and said  housing comprises at least
one flange portion. 6. The filter of claim 1 further
comprising conductive connector material.  7. The
filter of claim 1 further comprising a first
dielectric material. 8. The filter of claim 1 further
comprising a first dielectric material and a second
dielectric material. t8 12 January 2007  9. The filter
of claim 1 wherein said A conductor and said B
conductor have about the same shape. 10. The filter of
claim 1 wherein a shape of a major surface of said A
conductor first  layer portion is one of generally
circular, generally rectangular, and generally square.
11. The filter of claim 1 wherein said A conductor
first layer portion is not centered about  



said A conductor extended portion. 12. The filter of
claim 1 wherein said G conductor further comprises a
housing and said a  separation distance between said A
conductor extended portion and said B conductor
extended portion is less than a separation distance
between said A conductor and said  housing. 13. The
filter of claim 1 wherein said A conductor first layer
portion and said B  conductor first layer portion are
coplanar. 14. The filter of claim 1 wherein an area of
a major surface of said A conductor first layer
portion is different from an area of a major surface
of said A conductor second layer  portion. 15. The
filter of claim 1 wherein said A conductor first layer
portion does not overlap any  layer portion of said B
conductor. 16. The filter of claim 1 wherein said G
conductor central layer first aperture has a G
conductor central layer first aperture area, a major
surface of said A conductor first layer  portion has
an A conductor first layer portion area, and said A
conductor first layer  portion area is greater than
said G conductor aperture area. 17. The filter of
claim 1 wherein said G conductor central layer portion
has no surfaces  defining apertures other than said G
conductor central layer first aperture and said G
conductor central layer second aperture. 18. The
filter of claim 1 wherein said G conductor central
layer portion, said A conductor  first layered
portion, said A conductor first layer portion, said A
conductor second layer  portion, said B conductor
first layer portion, and said B conductor second layer
portion  are flat. 19. The filter of claim I wherein a
ratio of a longest distance in said A conductor first
layered portion to a separation distance between said
A conductor first layer portion and  said A conductor
second layer portion is at least 2. 20. The filter of
claim I wherein said G conductor includes a housing
portion, and a ratio  of a longest distance in said A
conductor first layered portion to a separation
distance  between said A conductor first layer portion
and said housing portion is at least 2. 0 19 0 12
January 2007  21. A circuit comprising the filter of
claim 1 further comprising: a source of power;  a
load; wherein said A conductor extended portion is
inserted in series along one line between  said source
and said load and said B conductor extended portion is
inserted in series  along another line between said
source and said load. 22. A circuit comprising the
filter of claim I further comprising:  a source of
power; 



a load; wherein said A conductor extended portion has
a first end, said B conductor extended  portion has a
first end, and the first ends of the A conductor and B
conductor are  conductively connected to form a filter
first terminal, second ends of said A conductor
extended portion and said B conductor extended portion
are conductively connected to  form a filter second
terminal, and said filter first terminal and said
filter second terminal  are inserted in series along a
line between said source and said load. 23. A
connector comprising the filter of claim 1, wherein
said connector comprises a  ground pin connecting to a
first ground strap and said G conductor, a second
connector pin;  a third connector pin;  and wherein
said ground strap extends between said A conductor
extended portion and said B  conductor extended
portion. 24. The connector of claim 23 further
comprising a second ground strap forming with  said
first ground strap a loop around said filter such that
said loop extends between said A  conductor extended
portion and said B conductor extended portion on
opposite sides of  said filter. 25. The connector of
claim 23 wherein no ground pin extends into said
filter structure.  26. The connector of claim 23
wherein a cross-sectional area of said A conductor
extended portion is not greater than a cross-sectional
area of said first connector pin.  27. The connector
of claim 26 wherein said A conductor extended portion
has a cross- sectional diameter of not more than about
2.6 square millimeters. 28. A filter of claim 1
incorporated into anyone of an extension cord, an
electrical  appliances, an electronic devices, an
electronic consumer good, a digital electronic
computer, a server, a printer, a network device, a
motorized equipment, a television, a  radio, a kitchen
machine, a refrigerator, a automobile, a truck, a
boat, an airplane, and a  train. 29. A connector of
claim 23 incorporated into any one of an extension
cord, an electrical  appliances, an electronic
devices, an electronic consumer good, a digital
electronic  200 12 January 2007  computer, a server, a
printer, a network device, a motorized equipment, a
television, a radio, a kitchen machine, a
refrigerator, a automobile, a truck, a boat, an
airplane, and a  train. 30. A connector of claim 23
having more than three male or female pins. 31. A
connector of claim 23 designed for at least one of low
power digital, conventional  utility power, high
voltage, and high frequency applications. 32. A method
of making a filter comprising:  



providing a G conductor; providing an A conductor;
providing a B conductor; wherein said G conductor,
said A conductor, and said B conductor are
conductively  isolated from one another when said
filter is not connected in a circuit; wherein said G
conductor includes a G conductor central layer
portion, and said G  conductor central layer portion
has surfaces defining a G conductor central layer
first  aperture and a G conductor central layer second
aperture; wherein said A conductor includes an A
conductor extended portion, an A conductor first
layer portion, and an A conductor second layer
portion; wherein said A conductor extended portion
extends through said G conductor central  layer first
aperture; wherein said A conductor first layer portion
and said A conductor second layer portion  are on
opposite sides of said G conductor central layer
portion from one another, said B conductor includes a
B conductor extended portion, a B conductor first
layer  portion, and a B conductor second layer
portion; wherein said B conductor extended portion
extends through said G conductor central  layer second
aperture; and wherein said B conductor first layer
portion and said B conductor second layer portion  are
on opposite sides of said central layer portion from
one another. 33. The method of making a connector
comprising the method of claim 32 and further
comprising incorporating said filter into a connector
structure. 34. A method of using a filter, said filter
comprising:  a G conductor; an A conductor;  a B
conductor; wherein said G conductor, said A conductor,
and said B conductor are conductively  isolated from
one another when said filter is not connected in a
circuit; wherein said G conductor includes a G
conductor central layer portion, and said G  conductor
central layer portion has surfaces defining a G
conductor central layer first  aperture and a G
conductor central layer second aperture; wherein said
A conductor includes an A conductor extended portion,
an A conductor first  layer portion, and an A
conductor second laver portion; 0 21 0 12 January 2007
wherein said A conductor extended portion extends
through said G conductor central layer first aperture;
wherein said A conductor first layer portion and said
A conductor second layer portion  are on opposite
sides of said G conductor central layer portion from
one another; 



said B conductor includes a B conductor extended
portion, a B conductor first layer  portion, and a B
conductor second layer portion; wherein said B
conductor extended portion extends through said G
conductor central  layer second aperture; wherein said
B conductor first layer portion and said B conductor
second layer portion  are on opposite sides of said
central layer portion from one another; filtering
electrical energy with said filter. 35. The method of
claim 34 wherein said filter is integrated into a
connector.  36. The method of claim 35 further
comprising connecting the connector.  37. A filter
comprising: a G conductor;  an A conductor,  a B
conductor; wherein said G conductor, said A conductor,
and said B conductor are conductively  isolated from
one another when said filter is not connected in a
circuit; wherein said G conductor includes a G
conductor central layer portion, said G conductor
central layer portion has surfaces defining a G
conductor central layer portion first  aperture and a
G conductor central layer portion second aperture;
wherein said A conductor includes an A conductor
extended portion and an A conductor  layer portion;
wherein said A conductor layer portion includes
surfaces defining an A conductor layer  portion
aperture; wherein said B conductor includes a B
conductor extended portion and a B conductor  layer
portion; wherein said B conductor layer portion
includes surfaces defining an B conductor layer
portion aperture; wherein said A conductor extended
portion extends through said G conductor central
layer portion first aperture and said B conductor
layer portion aperture; wherein said B conductor
extended portion extends through said G conductor
central  layer portion second aperture and said A
conductor layer portion aperture; and  wherein said A
conductor layer portion and said B conductor layer
portion are on  opposite sides of said G conductor
central layer portion from one another. 38. The filter
of claim 37 wherein said G conductor comprises a
housing portion. 39. The filter of claim 37 wherein
said G conductor comprises a housing portion and said
housing portion extends through a plane through said A
conductor first layer portion.  22 12 January 2007
40. The filter of claim 37 wherein said G conductor
comprises a housing portion and said housing portion
encloses said A conductor layer portion and said B
conductor layer  



portion. 41. The filter of claim 37 wherein said G
conductor comprises a housing portion and said
housing comprises at least one flange portion. 42. The
filter of claim 37 further comprising conductive
connector material.  43. The filter of claim 37
further comprising a first dielectric material. 44.
The filter of claim 37 further comprising a first
dielectric material and a second  dielectric material.
45. The filter of claim 37 wherein said A conductor
and said B conductor have about the  same shape. 46.
The filter of claim 37 wherein a shape of a major
surface of said A conductor layer  portion is one of
generally circular, generally rectangular, and
generally square. 47. The filter of claim 37 wherein
said G conductor includes a housing portion, said
housing portion having a housing portion interior
surface, said A conductor layer portion  is inside
said housing portion, and a perimeter of said A
conductor layer portion  conforms in shape to said
housing portion interior surface. 48. The filter of
claim 37 wherein said A conductor extended portion has
a wide and flat  cross-section and said B conductor
extended portion has a wide and flat cross-section.
49. The filter of claim 37 wherein said G conductor
comprises a housing portion, interior  surfaces of
said housing portion define a housing portion interior
cross-sectional area,  and said A conductor layer
portion extends over a majority of said housing
portion  interior cross-sectional area. 50. The filter
of claim 37 wherein said G conductor central layer
portion first aperture has  a G conductor central
layer portion first aperture area, a first major
surface of said A  conductor layer portion has an A
conductor layer portion first major area, and a ratio
of  said A conductor layer portion first major area to
said G conductor central layer portion  first aperture
area is greater than 2. 51. The filter of claim 37
wherein a separation distance between said A conductor
layer  portion and said G conductor central layer
portion is substantially the same as a  separation
distance between said B conductor layer portion and
said G conductor central  layer portion. 23 12 January
2007  52. The filter of claim 37 wherein a ratio of
longest dimension in a major surface of said A
conductor layer portion to a separation distance
between said A conductor layer  portion and said G
conductor central layer portion is at least 2. 53. The
filter of claim 37 wherein said G conductor comprises
a housing portion, and a  ratio of longest dimension
in a major surface of said A conductor layer portion
to a  separation distance between said A conductor
layer portion and housing portion is at least  2. 



54. The filter of claim 37 wherein said A conductor
layer portion and said B conductor  layer portion have
substantially the the size and shape. 55. The filter
of claim 37 wherein said G conductor includes a
housing portion, and a  separation distance between
said A conductor extended portion and said B conductor
extended portion is less than a separation distance
between said A conductor extended  portion and said
housing portion. 56. The filter of claim 37 wherein
said G conductor central layer portion has surfaces
defining no other apertures in addition to said G
conductor central layer portion first  aperture and
said G conductor central layer portion second
aperture, said A conductor has  surfaces defining no
other apertures than said A conductor layer portion
aperture, and  said B conductor has surfaces defining
no other apertures than said B conductor layer
portion aperture. 57. The filter of claim 37 wherein
said G conductor central layer portion, said A
conductor layer portion, and said B conductor layer
portion are flat. 58. A circuit comprising the filter
of claim 37 further comprising:  a source of power; a
load; wherein said A conductor extended portion is
inserted in series along one line between  said source
and said load and said B conductor extended portion is
inserted in series  along another line between said
source and said load. 59. A circuit comprising the
filter of claim 37 further comprising:  a source of
power; a load; wherein said A conductor extended
portion has a first end, said B conductor extended
portion has a first end, and the first ends of the A
conductor and B conductor are  conductively connected
to form a filter first terminal, second ends of said A
conductor  extended portion and said B conductor
extended portion are conductively connected to  form a
filter second terminal, and said filter first terminal
and said filter second terminal  are inserted in
series along a line between said source and said load.
60. A connector comprising the filter of claim 37,
wherein said connector comprises a  ground pin
connecting to a first ground strap and said G
conductor; 0240 12 January 2007  a second connector
pin; a third connector pin;  and wherein said ground
strap extends between said A conductor extended
portion and said B  conductor extended portion. 61.
The connector of claim 60 further comprising a second
ground strap forming with  



said first ground strap a loop around said filter such
that said loop extends between said A  conductor
extended portion and said B conductor extended portion
on opposite sides of  said filter. 62. The connector
of claim 60 wherein no ground pin extends into said
filter structure.  63. The connector of claim 60
wherein a cross-sectional area of said A conductor
extended portion is not greater than a cross-sectional
area of said first connector pin.  64. The connector
of claim 63 wherein said A conductor extended portion
has a cross- sectional diameter of not more than about
2.6 square millimeters. 65. A filter of claim 37
incorporated into any one of an extension cord, an
electrical  appliances, an electronic devices, an
electronic consumer good, a digital electronic
computer, a server, a printer, a network device, a
motorized equipment, a television, a  radio, a kitchen
machine, a refrigerator, a automobile, a truck, a
boat, an airplane, and a  train. 66. A connector of
claim 60 incorporated into anyone of an extension
cord, an electrical  appliances, an electronic
devices, an electronic consumer good, a digital
electronic  computer, a server, a printer, a network
device, a motorized equipment, a television, a  radio,
a kitchen machine, a refrigerator, a automobile, a
truck, a boat, an airplane, and a  train. 67. A
connector of claim 60 having more than three male or
female pins. 68. A connector of claim 60 designed for
at least one of low power digital, conventional
utility power, high voltage, and high frequency
applications. 69. A method of making a filter
comprising:  providing a G conductor; providing an A
conductor;  providing a B conductor; wherein said G
conductor, said A conductor, and said B conductor are
conductively  isolated from one another when said
filter is not connected in a circuit; wherein said G
conductor includes a G conductor central layer
portion, said G conductor  central layer portion has
surfaces defining a G conductor central layer portion
first  aperture and a G conductor central layer
portion second aperture; 25 12 January 2007  wherein
said A conductor includes an A conductor extended
portion and an A conductor layer portion; wherein said
A conductor layer portion includes surfaces defining
an A conductor layer  portion aperture; wherein said B
conductor includes a B conductor extended portion and
a B conductor  layer portion; wherein said B conductor
layer portion includes surfaces defining an B
conductor layer  



portion aperture; wherein said A conductor extended
portion extends through said G conductor central
layer portion first aperture and said B conductor
layer portion aperture; wherein said B conductor
extended portion extends through said G conductor
central  layer portion second aperture and said A
conductor layer portion aperture; and  wherein said A
conductor layer portion and said B conductor layer
portion are on  opposite sides of said G conductor
central layer portion from one another. 70. A method
of using a filter, said filter comprising:  a G
conductor; an A conductor;  a B conductor; wherein
said G conductor, said A conductor, and said B
conductor are conductively  isolated from one another
when said filter is not connected in a circuit;
wherein said G conductor includes a G conductor
central layer portion, said G conductor  central layer
portion has sources defining a G conductor central
layer portion first  aperture and a G conductor
central layer portion second aperture; wherein said A
conductor includes an A conductor extended portion and
an A conductor  layer portion; wherein said A
conductor layer portion includes surfaces defining an
A conductor layer  portion aperture; wherein said B
conductor includes a B conductor extended portion and
a B conductor  layer portion; wherein said B conductor
layer portion includes surfaces defining an B
conductor layer  portion aperture; wherein said A
conductor extended portion extends through said G
conductor central  layer portion first aperture and
said B conductor layer portion aperture; wherein said
B conductor extended portion extends through said G
conductor central  layer portion second aperture and
said A conductor layer portion aperture; and wherein
said A conductor layer portion and said B conductor
layer portion are on  opposite sides of said G
conductor central layer portion from one another; said
method comprising filtering electrical energy with
said filter.  0260 


