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SHIELDED JACK ASSEMBLIES AND METHODS FOR
FORMING A CABLE TERMINATION

Related Application(s)
[001] This application claims the benefit of priority from U.S. Provisional

Patent Application No. 60/578,730, filed June 10, 2004, the disclosure of which is

incorporated herein in its entirety.

Field of the Invention

[002] The present invention relates to electrical connectors and, more

particularly, to shielded electrical connectors.

Background of the Invention

[003] Shielded transmission cables are commonly employed for the

transmission of communications signals, for example, in structured cabling. Such
- cables may include one or more pairs of signal wires that are twisted along the length

of the cable, a drain wire extending alongside the signal cables, a metal foil or braided
sheath surrounding the twisted wire pair(s) and the drain wire, and an insulating jacket
surrounding the wires and the metal foil or sheath. Typically, the signal wires are
each covered by a respective insulation cover. Examples of cables of this type include
foil-shielded twisted pair (FTP) cables (also commonly referred to as foil twisted pair
or foil screened twisted pair cables). The shielding provided by the foil and the drain
wire may serve to prevent radiation and signal loss and to reduce electromagnetic
interference (EMI) and radiofrequency interference (RFI), and to meet electromagnetic
frequency compatibility requirements. The drain wire directs extraneous signals to
ground.

[004] AnFTP cable may be terminated by a connector, such as a jack, that is
adapted to operatively engage a mating connector, such as a plug. The jack typically

includes a nonconductive housing and a surrounding metal wrap. The drain wire of
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the cable is secured to the metal wrap, commonly by soldering or winding the drain
wire about a post or other feature of the wrap. When a mating shielded plug is
engaged with the shielded jack, the metal wrap of the jack contacts a corresponding
metal wrap surrounding the plug so as to provide electrical continuity with a cable
shield (e.g., foil shield) or other component connected to the wrap of the plug. The
metal wrap of the jack may also serve as a continuation of the foil so that continuity of
shielding is provided to and through the connection. The metal wrap of the jack may

also contact a further grounded component such as a patch panel.

Summary of the Invention

[005] According to embodiments of the present invention, a jack assembly
for use with a modular electrical plug includes a jack housing. The jack housing
includes an electrically non-conductive substrate metallized with a metal shield layer.

The jack housing defines a socket adapted to receive the plug. At least one electrical
contact is positioned in the socket to engage the plug when the plug is inserted in the
socket.

[006] According to method embodiments of the present invention, a method
for making a jack assembly for use with a modular electrical plug includes:
metallizing an electrically non-conductive substrate to form a metallized jack housing
with a metal shield layer, the jack housing defining a socket adapted to receive the
plug; and positioning at least one electrical contact in the socket to engage the plug
when the plug is inserted in the socket.

[007] According to further embodiments of the present invention, a jack
assembly for use with a modular electrical plug and a cable including a drain wire
includes a jack housing. The jack housing defines a socket adapted to receive the
plug. At least one electrical contact is positioned in the socket to engage the plug
when the plug is inserted in the socket. An electrically conductive jumper member is
mounted on the jack housing and includes a drain wire connector. The drain wire
connector includes a pair of connector tabs defining a slot therebetween to receive and
hold the drain wire. |

[008] According to further embodiments of the present invention, a jumper
member for use with a jack housing and a cable, the jack housing defining a socket

adapted to receive an electrical plug connector and the cable including a drain wire, is
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provided. The jumper member is electrically conductive and adapted to be mounted
on the jack housing. The jumper member includes a drain wire connector. The drain
wire connector includes a pair of connector tabs defining a slot therebetween to
receive and hold the drain wire.

[009] According to further method embodiments of the present invention, a
method for providing a cable termination includes providing a jack assembly
including: a jack housing defining a socket adapted to receive the plug; at least one
electrical contact positioned in the socket to engage the plug when the plug is inserted
in the socket; and an electrically conductive jumper member mounted on the jack
housing and including a drain wire connector, the drain wire connector including a
pair of connector tabs defining a slot therebetween to receive and hold the drain wire;
The method further includes connecting a cable to the jack assembly, including
inserting a drain wire of the cable into the slot of the drain wire connector.

[010] According to further embodiments, a jack assembly for use with a
modular electrical plug includes a jack housing including a metal-filled polymer. The
jack housing defines a socket adapted to receive the plug. At least one electrical
contact is positioned in the socket to engage the plug when the plug is inserted in the
socket.

[011] According to further embodiments of the invention, a method for
making a jack assembly for use with a modular electrical plug includes: forming a
Jjack housing including a metal-filled polymer, the jack housing defining a socket
adapted to receive the plug; and positioning at least one electrical contact in the socket
to engage the plug when the plug is inserted in the socket.

‘  [012] Further features, advantages and details of the present invention will be
appreciated by those of ordinary skill in the art from a reading of the figures and the
detailed description of the preferred embodiments that follow, such description being

merely illustrative of the present invention.

Brief Description of the Drawings

[013] Figure 1 is a front, perspective view of a connector system according
to embodiments of the present invention, wherein a plug and a jack assembly of the

connector system are shown in an uncoupled position;
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[014] TFigure 2 is a front, perspective view of the connector system of Figure
1, wherein the plug and the jack assembly are shown in a coupled position;

[015] Figure 3 is a partial cross-sectional view of the connector system of
Figure 1 taken along the line 3-3 of Figure 2;

[016] Figure 4 is an exploded, perspective view of a terminated cable
forming a part of the connector system of Figure 1;

[017] Figure 5 is a front, bottom, perspective view of a housing assembly
forming a part of the jack assembly of Figure 1;

[018] Figure 6 is a rear, perspective view of a portion of the jack assembly of
Figure 1 and a cable partially installed therein;

[019] Figure 7 is a rear, perspective, partially exploded view of the jack
assembly of Figure 1 with the cable installed therein;

[020] Figure 8 is a front, perspective view of the terminated cable of Figure
4 mounted in a mount panel; and

[021] Figure 9 is a partial cross-sectional view of a connector system

according to further embodiments of the present invention.

Detailed Description of Embodiments of the Invention

[022] The present invention now will be described more fully hereinafter
with reference to the accompanying drawings, in which illustrative embodiments of
the invention are shown. In the drawings, the relative sizes of regions or features may
be exaggerated for clarity. This invention may, however, be embodied in many
different forms and should not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the invention to those skilled in the
art.

[023] It will be understood that when an element is referred to as being
"coupled" or "connected" to another element, it can be directly coupled or connected
to the other element or intervening elements may also be present. In contrast, when an
element is referred to as being "directly coupled" or "directly connected" to another
clement, there are no intervening elements present. Like numbers refer to like

elements throughout. As used herein the term "and/or" includes any and all
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combinations of one or more of the associated listed items. '

[024] In addition, spatially relative terms, such as "under", "below", "lower",
"over", "upper" and the like, may be used herein for ease of description to describe
one element or feature's relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative terms are intended to
encompass different orientations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device in the figures is
inverted, elements described as "under" or "beneath" other eléments or features would
then be oriented "over" the other elements or. features. Thus, the exemplary term
"under" can encompass both an orientation of over and under. The device may be
otherwise oriented (rotated 90 degrees or at other orientations) and the spatially
relative descriptors used herein interpreted accordingly.

[025] Well-known functions or constructions may not be described in detail
for brevity and/or clarity.

[026] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein,
the singular forms "a", "an" and "the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be further understood that the
terms "comprises” and/or "comprising," when used in this specification, specify the
presence of stated features, integers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups thereof.

[027] Unless otherwise defined, all terms (including technical and scientific
terﬁs) used herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictionaries, should be interpreted
as having a meaning that is consistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly formal sense unless expressly
so defined herein.

[028] As used herein, the term "drain wire" means an uninsulated wire in a
cable that is in contact with a shield of the cable, such as a metal foil or braided tube,

throughout a major portion of its length.
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[029] With reference to Figures 1-8, a shielded jack assembly 100 according
to embodiments of the present invention is shown therein. The jack assembly 100
may be operatively connected and mounted on a cable 10 (e.g., an FTP cable) to form
a terminated cable 101. The jack assembly 100 is adapted to operatively receive and
couple with a modular plug 30 associated with a cable 38 (as shown Figure 2) to
provide continuity between the cables 10 and 38 for transmitting electrical signals,
etc., therebetween in known manner. As discussed in more detail below, the jack
assembly 100 provides EMI/RFI shielding between the interconnected cables 10, 38.
The jack assembly 100 also provides continuity between a drain wire 14 of the cable
10 and a drain wire of the cable 38 and/or a mount panel or the like. The plug 30 may
also be shielded. The jack assembly 100 and the plug 30 may together form a '
connector system S (Figures 1-3) that may be employed to make connections in
structured cabling, for example.

[030] The plug 30 may be a plug assembly constructed as disclosed in
Applicants' U.S. Provisional Patent Application Serial No. 60/578, 642, filed June 10,
2004, Attorney Docket No. 9457-17PR and as disclosed in Applicants' U.S. Patent
Application Serial No. , filed concurrently herewith, inventors
Gordon et al., Attorney Docket No. 9457-17, the disclosures of which are hereby

incorporated herein by reference in their entireties.

[031] The jack assembly 100 has a front end 104 and a rear end 106 and
defines an EMI/RFI shield 102 (Figures 1 and 3) that extends continuously from the
end 104 to the end 106. The jack assembly 100 includes a housing assembly 110
(Figures 5 and 6), a can assembly 150 and a jumper member in the form of a jack
wrap or clip 170. The housing assembly 110 includes a front inner housing member
or jack frame 120, a rear inner housing member or IDC housing 130, and a carrier
140. The éan assembly 150 includes a pair of can members 152, 154 that surround the
IDC housing 130 and the carrier 140 and a portion of the jack frame 120. The jack
wrap 170 extends around a portion of the jack frame 120 and rearwardly into the can
assembly 150. As discussed in more detail below, the cable 10 is received through the
rear end of the can assembly 150 and engages the carrier 140 and the jack wrap 170.

[032] Turning to the jack frame 120 in more detail, the jack frame 120
extends from a front end 120A to a rear end 120B (Figure 4). The jack frame 120
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includes a body 122 defining a socket 124 adapted to receive the plug 130. The body
122 has a latch feature 126A (Figure 1) in the socket 124 adapted to releaseably
engage a latch feature 36 of the plug 30 to secure the plug 30 in the socket 124. Side
latch tabs 126B extend laterally from the body 122. The side latch tabs 126B may be
adapted to secure the jack assembly 100 in a bezel or mount plate, for example. A
latch tab 126C (Figure 5) extends from the rear end of the body 122 and defines a
slot. A metallization layer M1 covers the body 122, as discussed below in more
detail.

[033] The IDC housing 130 is coupled to the jack frame 120 by a tab 132A
that engages the slot in the tab 126C (Figure 5).

[034] The carrier 140 is secured to the IDC housing 130 by a pbst 141
(Figure 3). . The ‘carrier 140 is secured to the jack frame 120 by clips 144 (Figure 4).
The carrier 140 defines slots 142 to receive conductor members 12 of the cable 10.
Insulation displacement connectors (IDC's) or the like are disposed in the slots 142
and provide electrical connections between the conductor members and respective
contacts 108 (Figure 1) mounted on the carrier 140. The contacts 108 are configured
and positioned in the socket 124 to engage corresponding contacts of the plug 30
when the plug 30 is mated to the jack assembly 100.

[035] With reference to Figure 1, the can members 152, 154 define a front
end 1504, a rear end 150B, a front opening 150C and a rear cable opening 150D of
the can assembly 150. Each of the can members 152, 154 includes a body 156, a latch
160 to secure the can member 152, 154 to the jack frame 120, a latch 162 to secure
one can member to the other can member, a neck 164, and a flange 166. The can
member 152 has a metallization layer M2 covering its body 156. The can member
154 has a metallization layer M3 covering its body 156. The can assembly 150-
defines a chamber 151 (Figure 3) that holds the housing assembly 110.

[036] As best seen in Figure 4, the jack wrap 170 includes a top band or
body 171 and spaced apart side walls 172 extending forwardly from either end of the
body 171. Latch apertures 172A are defined in the side walls 172 and receive the
latch features 126B to secure the jack wrap 170 to the jack frame 120. Bendable
spring tabs 174 extend inwardly from the side walls 172 into or across the socket 124.

A bridge portion 176 extends rearwardly from the body 171 to a pair of connector
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tabs 178A defining a slot 178B therebetween. The connector tabs 178A and the slot
178B may be generally configured as an IDC. A second slot 178C is defined in the
bridge portion 176. A trough 176A is formed in the bridge portion 176.

[037] According to some embodiments of the present invention, the length E
(Figure 6) of the tabs 178A is between about 0.130 and 0.125 inch. According to
some embodiments, the nominal width F (Figure 4) of the slot 178B is between about
0.005 and 0.015 inch. According to some embodiments and as shown, the depth of
the trough 176A is substantially the same as the length of the tabs 178A.

[038] According to some embodiments, the nominal thickness T4 (Figure 3)
of the jack wrap 170 is between about 0.012 and 0.008 inch. According to some
embodiments, the width G (Figure 5) of the side walls 172 is between about 0.325
and 0.315 inch and the width H (Figure 6) of the body 171 is between about 0.185
and 0.195 inch.

[039] The jack wrap 170 may be formed of any suitable electrically
conductive material. According to some embodiments, the jack wrap 170 is formed
of a metal such as steel. The jack wrap 170 may be formed by any suitable method,
such as stamping from a metal sheet.

[040] The body 122, the IDC housing 130, the carrier 140 and the can
member bodies 156 may be formed of any suitable dielectric or electrically insulating
or non-conductive material. Suitable materials include polymeric or plastic materials
such as polycarbonate, ABS, and/or PC/ABS blend. The members 122, 130, 140 and
156 may be molded. According to some embodiments, each of the members 122,
130, 140 and 156 comprises an integral and unitary piece.

[041] The metallization layers M1, M2, M3 may be applied to the respective
members 120, 156 by any suitable means. The metallization layers M1, M2, M3 may
cover only the outer surfaces of the members 122, 156, only the inner surfaces of the
members 122, 156, or, as shown, both the inner and outer surfaces of the members
122, 156. The metallization layers M1, M2, M3 are bonded to the surfaces of the
members 122, 156. The metallization layers M1, M2, M3 may be formed of any
suitable material such as stainless steel, gold, nickel-plated copper, silver, silvered
copper, nickel, nickel silver, copper or aluminum. The metallization layers M1, M2,

M3 may be formed and applied by any suitable techniques. Suitable techniques may
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include electroless coating, electroplated coating, conductive paint, and/or vacuum
metallizing. According to some embodiments, the metallization layers M1, M2, M3
are layers of nickel-plated copper applied using electroless plating.

[042] According to some embodiments and with reference to Figure 3, the
metallization layers M1, M2, M3 each have a thickness T1, T2, T3 of no more than
about 240 micro inches. According to some embodiments, the thicknesses T1, T2, T3
are between about 20 and 240 micro inches. According to some embodiments, the
thicknesses T1, T2, T3 are between about 40 and 120 micro inches.

[043] In accordance with embodiments of the invention, the jack assembly
100 can be assembled and mounted on the cable 10 in the following manner. The
cable 10 may be any suitable type of cable. As shown, the cable 10 includes a jacket
18 and a plastic film tube surrounding the drain wire 14, a tubular shield sleeve 16,
and a pluralify of twisted pairs of conductor members 12 (for clarity, the conductor
members 12 are not shown in Figure 3). The shield sleeve 16 as illustrated is a metal
foil shield (e.g., a metal foil laminated to a plastic film backing); however, the shield
sleeve 16 can be a braided metal shield tube or the like. The conductor members 12
may each include an electrical conductor surrounded by a respective layer of
insulation. It will be appreciated that other types of cables may be employed.

[044] The carrier 140 may be secured to the IDC housing 130 and then to the
jack frame 120 by engaging the tabs 126C with the clip tab 132A and engaging the
clips 144 with corresponding openings in the jack frame 120 to form the housing
assembly 110. The jack wrap 170 may then be mounted on the housing assembly 110
and secured in place by engaging the side latch tabs 126B with the apertures 172A.

[045] The jacket 18 of the cable is pulled back or trimmed and the foil 16 is
folded back so that the conductor members 12 are exposed. As shown in Figure 6,
the conductor members 12 are laced into the slots 142 and forced into engagement
with the IDC's located therein using a tool or cap, for example. In Figure 6, £he
conductor members 12 are shown after trimming excess wire length.

[046] The drain wire 14 is routed over the slot 178B of fhe IDC 178. The
drain wire 14 is forced into the slots 178B, 178C so that the drain wire 14 is captured
by the IDC 178 as shown in Figure 7. The drain wire 14 may be forced into the IDC
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178 by pushing the drain wire 14 into the trough 176A using a tool such as a
screwdriver 58. The drain wire 14 may then be trimmed as shown in Figure 7.

[047] The can members 152, 154 are then installed over the housing
assembly 110 such that the latches 160 interlock with the jack frame 120 and the
latches 162 interlock with one another. The rear opening 150D may be sized to form
an interference fit with the cable 10.

[048] The terminated cable 101 can be mounted in an opening 52 of 2 mount

- panel 50, such as a patch panel, as shown in Figure 8. The latch tabs 126B may
interlock with corresponding latch features (not shown) of the mount panel 50. The
mount panel 50 may include a metallization layer M4 or other grounding layer or
structure. The metallization layer M4 may be grounded via a rack or the like. The
side walls 172 may engage the metallization layer M4 when the jack assembly 100 is
mounted in the opening 52 so that electrical continuity is provided between the drain
wire 14 and the metallization layer M4.

[049] As discussed above, the jack assembly 100 provides a shielded
termination and connection. The metallization layers M1, M2, M3 serve as metal
shield layers that, in combination, extend from the front end 104 to the rear end 106.
The shield formed by the metallization layer M1 is tubular. Likewise, the
metallization layers M2 and M3 in combination form a tubular shield.

[050] As shown, the layers M2, M3 may overlap portions of the layer M1.
According to some embodiments, the length of overlap J (Figure 3) is at least 0.20
inch. The jack wrap 170 may also form a part of the tubular shield 102. The can
assembly 150 overlaps and contacts the foil 16 of the cable 110 to provide electrical
continuity between the foil 16 and the can assembly 150. The overlap between the
foil 16 and the can assembly 150 also provides overlap between the tubular shields
defined by the foil 16 and the can assembly 150 to ensure continuity of the shield.
According to some embodiments, the can assembly 150 overlaps the foil 16 a distance
C of at least 0.25 inch (Figure 3).

[051] In the foregoing manner, the jack assembly 100 provides a substantially
continuous tubular shield 102 that extends from the front end 104 to the rear end 106
at or overlapping the foil 16. That is, 360 degrees of shielding is provided from the
end 104 to the end 106. According to some embodiments, the shield 102 extending

10 ..
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from the end 104 to the end 106 (Figures 1 and 3) is at least about 80% complete (i.e.,
free of openings). According to some embodiments, the shield 102 is at least about
95% complete from the end 104 to the end 106.

[052] The shields formed by the metallization layers M1, M2, M3 may be
grounded in any suitable manner. The drain wire 14 of the cable 10 and/or the drain
wire of the cable 38 may lead to ground. The metallization layers M2, M3 contact the
foil 16 to provide electrical continuity therewith. The metallization layer M1 may
contact one or both of the metallization layers M2, M3 and/or the jack wrap 170 to
provide a connection to ground.

[0S3] The jack wrap 170 provides electrical continuity between the drain
wire 14 and the tabs 174 in the socket 124. The tabs 174 are adapted to engage
corresponding portions of a plug wrap 34 on a housing 32 of the plug 30. The tabs
174 may be spring biased to ensure positive and adequate contact between the tabs
174 and the plug wrap 34. The plug wrap 34 is in turn electrically connected to a
drain wire of the cable 38. In this manner, the connector system 5 provides electrical
continuity between the respective drain wires of the cables 10 and 38, either or both of
which may lead to ground. The jack wrap 170 may also provide electrical continuity
with the metallization layer M4 or other grounding structure of the mount panel 50.

[054] The jack wrap 170 may be constructed to meet conventionally required
or desired drain wire continuity standards. According to some embodiments, the jack
wrap 170 introduces a resistance of no more than about 20 milliohms from the drain
wire 14 to the contact tabs 174. According to some embodiments, the jack wrap 170
and the plug wrap 34 in combination introduce a resistance of no more than about 40
milliohms from the drain wire 14 to the drain wire of the cable 38. According to some
embodiments, the jack wrap 170 introduces a resistance of no more than about 1 ohm
from the drain wire 14 to the portions of the side walls 172 configured to engage the
grounding layer or structures of the mount panel 50.

[055] Notably, the relatively thin metallization layers M1, M2, M3 alone
may not be capable of providing sufficient or standards compliant continuity between
the drain wire 14 and the socket 124 or the mount panel 50. Rather, this function may
be primarily or substantially entirely served by the jack wrap 170.

11
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[056] In accordance with some embodiments, the jack wrap 170 provides
only a minority of the EMI/RFI shielding of the jack assembly 100. Rather, the
shielding function is primarily served by the relatively thin and lightweight
metallization layers M1, M2, M3. The drain wire 14 is thus terminated to a different
component than that providing the majority of the shielding. According to some
embodiments, the jack wrap 170 surrounds less than 50% of the jack assembly 100
from the front end 104 to the foil 16. According to some embodiments, the jack wrap
170 surrounds less than 15%.

[057] The jack assembly 100 may comprise a modular jack that complies
with applicable standards. The jack assembly 100, the terminated cable 101 and the
connecfor system S of the present invention may be particularly suitable for use in
high speed data transmission lines, for example, of the type including shielded twisted
wire pairs (e.g., FTP cables). However, the jack assemblies, terminated cables and
connector systems of the present invention may be used for other types of cables as
well. The jack assembly 100 may be a RJ-type jack. According to some
embodiments, the jack assembly 100 is an RJ45 jack and the socket 124 is an RJ45
opening (i.e., is configured to operatively receive an RJ45 modular plug). According
to some embodiments, the jack assembly 100 complies with the standards of at least

- one of the following: the International Electrotechnical Commission (IEC), the
Telecommunications Industry Association (TIA), and the Electronics Industries
Alliance (EIA). According to some embodiments, the jack assembly 100 complies
with at least one of the foregoing standards as applicable for RJ45 jacks.

[058] The jack assembly 100 may provide a number of advantages over
known jack assemblies. The metallization layers M1, M2, M3 and the relatively
small jack wrap 170 may be applied to various geometries of jack housings. The
metallization layers can be easily applied to different geometries and do not add
substantially to the dimensions or weights of the housing members. Thus, housings
meeting a given standard can be metallized to provide shielding without having to
modify the configuration of the housings. Likewise, the jack wrap 170 can be adapted
to fit or retro-fitted to various housings so that the housings need not be modified.
The use of metallized plastic parts may provide significant cost savings as compared

to formed metal jack wrap shields, for example.

12 ..
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[059] In accordance with further embodiments of the invention, various
modifications may be made to the foregoing methods and devices and various features
or aspects thereof may be employed without the other(s). For example, one or more of
the metallization layers M1, M2, M3 can be replaced or supplemented with metal
shield components otherwise formed. For example, according to some embodiments,
the metal shield layers can take the form of one or more stamped metal wraps.
Similarly, according to some embodiments, the jack wrap 170 may be replaced with a
jack wrap including a post or the like in place of the IDC 178.

[060] With reference to Figure 9, a connector system 6 including a jack
assembly 200 according to further embodiments of the present invention is shown
therein. The jack assembly 200 is constructed in the same manner as the jack
assembly 100 except as follows. The metallization layers M1, M2, M3 are omitted.
The jack frame body 222, the can member 252, and the can member 254 are each
formed of an electrically conductive metal-filled polymer composite material. The
metal-filled polymer components 222, 252, 254 provide an EMI/RFI shield 202
corresponding to the shield 102.

[061] The metal-filled polymers of the components 222, 252, 254 may be the
same or different. Any suitable polymers and metals may be employed. The ratio of
the metal filler to the polymer may be at any suitable level. Suitable polymers may
include polycarbonate, ABS, and/or a PC/ABS blend. Suitable metals may include
stainless steel, nickel, and/or copper. The amount or density and distribution of the
metal in the metal-filled polymer should be sufficient to provide electrical continuity
required to provide the desired level of EMI/RFI shielding.

[062] One or more of the components 222, 252, 254 may be additionally
provided with a metallization layer corresponding to the metallization layer M1, M2,
or M3. Aspects of the jack frame assemblies 100, 200 may be combined such that
one or more of the components 222, 252, 254 are formed of a metal-filled polymer
and one or more are provided with a metallization layer instead.

[063] According to some embodiments, the jack wrap (e.g., the jack wrap
170) may be replaced or supplemented with a jumper member that does not wrap
about and/or clip onto the housing assembly (e.g., the housing assembly 110). For

example, the jumper member may extend through the housing assembly.
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[064] Shielded jack assemblies according to the present invention may be
formed so as to be watertight or water-resistant. According to some embodiments, a
rubber gasket is provided between the can members 152, 154 and/or the jack frame
120, for example.

[065] The foregoing is illustrative of the present invention and is not to be
construed as limiting thereof. Although a few exemplary embodiments of this
invention have been described, those skilled in the art will readily appreciate that
many modifications are possible in the exemplary embodiments without materially
departing from the novel teachings and advantages of this invention. Accordingly, all
such modifications are intended to be included within the scope of this invention.
Therefore, it is to be understood that the foregoing is illustrative of the present
invention and is not to be construed as limited to the specific embodiments disclosed,
and that modifications to the disclosed embodiments, as well as other embodiments,

are intended to be included within the scope of the invention.
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That which is claimed is:

1. A jack assembly for use with a modular electrical plug, the jack
assembly comprising:
a) a jack housing including an electrically non-conductive
substrate metallized with a metal shield layer, the jack housing defining a

socket adapted to receive the plug; and

b) at least one electrical contact positioned in the socket to engage

the plug when the plug is inserted in the socket.

2. The jack assembly of Claim 1 wherein the metal shield layer has a

thickness of no more than about 240 micro inches.

3. The jack assembly of Claim 2 wherein the metal shield layer has a
thickness of between about 40 and 120 micro inches.

4, The jack assembly of Claim 1 wherein the metal shield layer forms a
tubular, electrically conductive EMI/RFI jack shield.

5. The jack assembly of Claim 1 wherein the jack housing is adapted to
receive a cable such that a shield sleeve of the cable engages the metal shield layer to
form a continuous EMI/RFI shield including the shield sleeve and the metal shield

layer.

6. The jack assembly of Claim 5 wherein:

the jack housing includes a tubular, electrically conductive EMI/RFI
jack shield extending at least from the shield sleeve to a front opening of the
socket when the cable is installed in the jack assembly; and

the EMI/RFI jack shield includes the metal shield layer.

7. The jack assembly of Claim 1 wherein:
the jack housing includes an inner housing defining the socket and at

least one can member surrounding at least a portion of the inner housing; and
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the at least one can member is metallized.

8. The jack assembly of Claim 7 wherein:
the inner housing includes a metallized front section extending beyond

the at least one can member.

9. The jack assembly of Claim 8 wherein a metallized portion of the can

member overlaps a metallized portion of the inner housing.

10.  The jack assembly of Claim 1 wherein the socket is adapted to receive

an RJ-type plug.

11.  Thejack aséembly of Claim 1 including an electrically conductive
jumper member mounted on the jack housing, wherein the jumper member is adapted

to couple with a drain wire of a cable.

12.  The jack assembly of Claim 11 wherein the jumper member includes a

jack wrap having a body surrounding at least a portion of the jack housing.

13.  The jack assembly of Claim 12 wherein the jack wrap further includes
at least one contact tab connected to the body and extending into the socket and

positioned to engage the plug when the plug is inserted into the socket.

14.  The jack assembly of Claim 11 wherein the jumper member includes a
drain wire connector, the drain wire connector including a pair of connector tabs

defining a slot therebetween to receive and hold the drain wire.

15.  The jack assembly of Claim 14 wherein the jumper member includes a
jack wrap having a body and a bridge portion connecting the drain wire connector to
the body, the bridge portion defining a trough between the drain wire connector and
the body.

16. The jack assembly of Claim 11 wherein the jumper member is unitary.
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17.  The jack assembly of Claim 11 wherein the jumper member is formed
of metal.

18. A method for making a jack assembly for use with a modular electrical
plug, the method comprising:
a) metallizing an electrically non-conductive substrate to form a
metallized jack housing with a metal shield layer, the jack housing defining a
socket adapted to receive the plug; and
b) positioning at least one electrical contact in the socket to

engage the plug when the plug is inserted in the socket.

19. A jack assembly for use with a modular electrical plug and a cable
inchiding a drain wire, the jack assembly comprising:
a) a jack housing defining a socket adapted to receive the plug;
b) at least one electrical contact positioned in the socket to engage
the plug when the plug is inserted in the socket; and
c) an electrically conductive jumper member mounted on the jack
housing and including a drain wire connector, the drain wire connector

including a pair of connector tabs defining a slot therebetween to receive and
hold the drain wire.

20.  The jack assembly of Claim 19 wherein the jumper member includes a

jack wrap having a body surrounding at least a portion of the jack housing.

21.  The jack assembly of Claim 20 wherein the jack wrap further includes
at least one contact tab connected to the body and extending into the socket and

positioned to engage the plug when the plug is inserted into the socket.
22.  The jack assembly of Claim 21 wherein the at least one contact tab is

adapted to apply a spring bias against the plug when the plug is inserted into the

socket.
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23.  The jack assembly of Claim 19 including a panel contact portion
adapted to engage an electrically conductive portion of a mount panel when the jack

assembly is mounted in the mount panel.

24.  The jack assembly of Claim 19 wherein the jumper member includes a
jack wrap having a body and a bridge portion connecting the drain wire connector to
the body, the bridge portion defining a trough between the drain wire connector and
the body.

25.  The jack assembly of Claim 19 wherein the jumper member and the
jack housing include respective mechanical coupling features that cooperate to secure

the jumper member to the jack housing.
26.  The jack assembly of Claim 19 wherein the jumper member is unitary.

27.  The jack assembly of Claim 19 wherein the jumper member is formed

of metal.

28. A jumper member for use with a jack housing and a cable, the jack
housing defining a socket adapted to receive an electrical plug connector, the cable |
including a drain wire, wherein the jumper member is electrically conductive and
adapted to be mounted on the jack housing and includes a drain wire connector, the
drain wire connector including a pair of connector tabs defining a slot therebetween to

receive and hold the drain wire.

29.  The jumper member of Claim 28 including a jack wrap having a body

surrounding at least a portion of the jack housing.

30. A method for providing a cable termination, the method comprising:
a) providing a jack assembly including:
a jack housing defining a socket adapted to receive the plug;
at least one electrical contact positioned in the socket to engage

the plug when the plug is inserted in the socket; and
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an electrically conductive jumper member mounted on the jack
housing and including a drain wire connector, the drain wire connector
including a pair of connector tabs defining a slot therebetween to
receive and hold the drain wire; and
b) connecting a cable to the jack assembly, including inserting a

drain wire of the cable into the slot of the drain wire connector.

31.  The method of Claim 30 wherein the jumper member includes a jack
wrap, and further including wrapping a body of the jack wrap around at least a portion

of the jack housing.

32. A jack assembly for use with a modular electrical plug, the jack
assembly comprising:
a) a jack housing including a metal-filled polymer, the jack
housing defining a socket adapted to receive the plug; and
b) at least one electrical contact positioned in the socket to engage

the plug when the plug is inserted in the socket.

33. A method for making a jack assembly for use with a modular electrical
plug, the method comprising:
a) forming a jack housing including a metal-filled polymer, the
jack housing defining a socket adapted to receive the plug; and
b) positioning at least one electrical contact in the socket to

engage the plug when the plug is inserted in the socket.
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