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This application is related to U.S. provisional patent application Serial No.
60/061,466 filed October 9, 1997.

FIELD OF THE INVENTION
The present invention relates to the field of modular connectors and more

particularly, to the field of multi-port jacks.

BACKGROUND OF THE INVENTION

Data communication networks are being developed which enable the flow of
information to ever greater numbers of users at ever higher transmission rates.
However, data transmitted at high rates in multi-pair data communication cables have
an increased susceptibility to crosstalk, which often adversely affects the processing of
the transmitted data. The problem of crosstalk in information networks increases as the
frequency of the transmitted signals increases.

In the case of local area network (LAN) systems employing electrically distinct
twisted wire pairs, crosstalk occurs when signal energy inadvertently "crosses" from
one signal pair to another. The point at which the signal crosses or couples from one
set of wires to another may be 1) within the connector or internal circuitry of the
transmitting station, referred to as "near-end" crosstalk, 2) within the connector or
internal circuitry of the receiving station, referred to as "far-end crosstalk", or 3) within
the interconnecting cable.

Near-end crosstalk ("NEXT") is especially troublesome in the case of _
telecommunication connectors of the type specified in sub-part F of FCC part 68.500,
commonly referred to as modular connectors. The EIA/TIA of ANSI has promulgated

electrical specifications for near-end crosstalk isolation in network connectors to ensure
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that the connectors themselves do not compromise the overall performance of the
unsh1elded tw1sted palr mterconnect hardware typlcally used in LAN systems. The
EIA/TIA Category 5 electncal speclﬁcatrons specrfy the nnmmum near-end crosstalk
1solat10n for connectors used in 100 ohm unshxelded twisted parr Ethernet type
1nterconnects at speeds of up to 100 MHz '

While it is desrrable to use modular connectors for data transmission for reasons
of economy, convemence and standardrzatron, such connectors generally compnse a
plurality of electncal contacts and conductors that extend parallel and closely spaced to
each other thereby creating the possibility of excessive near-end crosstalk at high
frequencies. ' e e '

In addition, as the size of electronic components has become reduced with

_ advances in sennconductor technology, it has become 1ncreas1ng1y necessary to

mcrease the number of modular connector ports which can be mounted within a given

ared.

Itisan obJect of the mventron to provrde new and 1mproved modular jacks

whrch operatlvely reduce near-end crosstalk

Iti is another ob_] ect of the 1nvent10n to prov1de new and nnproved multi-level

Imodular Jacks which operatlvely reduoes near-end crosstalk.

It is yet another obJect of the mventlon to provide new and 1mproved multi-level

Jacks which enable the jacks to be placed one on top of another allowing easy insertion -

and removal of plugs into the ]acks

It is another object of the 1nvennon to provrde new and nnproved Jacks Whlch
__include a dedicated vent passage to operatively allow for the passage of air through the
N It is st111 another object of the mventlon to provrde new and nnproved jacks
which define a recess recervable ofa pnnted clrcurt board to thereby reduce the height

extension of_the Jack above the circuit board to which it is mounted.
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It is still another object of the invention to provide a new and improved insert
for a jack. T
It is still another object of the invention to provide a new and improved method

for manufacturing inserts for a jack.

SUMMARY OF THE INVENTION

In order to achieve at least some of these objects, and others, in accor_dance with
a first embodiment of the present invention, a bi-level offset multiple port jack is
provided and includes an outer housing part having a top wall, a bottom wall and a
front face having a mid-portion arranged substantially parallel to and between the top
wall and the bottom wall, and inner housing parts. The front face of the outer housing
part defines a first row of at least one aperture between the mid-portion and the top wall
and a second row of at least one aperture between the mid-portion and the bottom wall.
The aperture in the first row has a plane of symmetry offset in relation to a plane of
symmetry of the aperture in the second row such that only a portion of the aperture in
the first row is directly opposed to the aperture in the second row. The inner housing
parts are arranged in the outer housing part to define plug-receiving receptacles with the
outer housing part, each plug receiving receptacle is in alignment with a respective
aperture in the front face of the outer housing part. Each inner housing part includes
contact/terminal members for engaging contacts of a plug insertable into a respective
one of the plug-receiving receptacles. Each of the plug-receiving receptacles has a top
wall and a bottom wall and is configured to accept a modular type plug having a
resilient latch. In accordance with this embodiment, the upper level plug receptacles
are configured to receive a resilient latch of a modular type plug in their top wall, the
lower level plug receptacles are configured to re'ceive a resilient latch of a modular type
plug in their bottom wall. With this configuration, if a second bi-level offset multiple
port jack is mounted above or below a first bi-level offset multiple port jack, and
modular plugs are inserted into the receptacles of the first and second jacks, the resilient
latches of the plugs secured within the first jack will be offset with respect to the
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the first and second Jacks to be mounted more closely together

In accordance with a further embodunent of the bi-level offset multiple port jack -

flow ﬁ'om the face of the Jack through to the components ona pnnted circuit board to
which the ]ack is mounted Th1s conﬁguratlon is parttcularly advantageous in
appltcatlons in whlch the Jack is mounted to a face plate of an enclosed housing. -

The outer housmg part may also mclude a forward bottom portion adjacent the
front face, an upper back portton adjacent the top wall a rearward bottom portion

| adjacent the upper back portlon and a lower back portlon extendmg between the

forward and rearward bottom portions t to thereby defme a recess at a rear of the outer

housing part extendmg between lateral walls The recess is receivable of a printed

" circuit board. This provrdes an advantage of reducmg_ the necessary height extension of

a Jack mounted ona PCB above the PCB.

In another embodtment of the 1nventton, the contact/termmal members in each

inner housmg part include at least one pall' of contact/tertmnal members operatively

forming a wire pair whrch cross over one another. The contact/termmal members
include a contact portton adapted to extend mto the respectlve plug-receiving .

receptacle, a termmal portton adapted to be connected to a pnnted circuit board and an

_ 1ntenned1ate bndgmg portton extendmg between the contact portion and the terminal

portlon The cross over of the contact/terxmnal members occurs in the intermediate
portton Also, a portton of the 1ntermed1ate portlon of one contact/termrnal member of
the crossover pair is srtuated in a first plane 1n the inner housing part and a portion the

intermediate portton of the other contact/temunal member of the crossover pair is

' situated in a second plane' different from the ﬁrst plane to thereby enable cross over the

contact/terminal members without contact therebetween. Preferably, the .. -
contact/terminal members cross over'one another twice such that the relative position of

the contact/terminal members at the terminal por_tion and at the contact portion is the

same. In accordance with this embodiment, near-end cross talk between the conductor
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pair is reduced due to the crossover configuration. In addition, by providing a double
crossover of the conductor pair, the modular jack can maintain the standard footprint of
an RJ type jack, while providing reduced cross-talk in comparison to standard RJ-type
jacks. Preferably, both of the crossovers of the conductor pair occur in the same plane.
In accordance with a further embodiment of the invention, the double crossover
configuration is incorporated into the bi-level offset multiple port jack described above
to provide a compact, multiple port jack which exhibits reduced cross-talk.

In another embodiment of the invention, a metallic shield for enclosing the outer
housing part and the inner housing parts is provided. The shield includes a panel
having at least one cantilevered spring beam and at least one bifurcated grounding tab
connected to each spring beam. The spring beam is substantially planar and each
grounding tab includes a pair of fingers extending out of the plane of the spring beam
and outward from the outer housing part. The shield may also include a panel
including a PCB grounding post. The PCB grounding post includes a leg portion and a
foot portion including mount sides terminating in at least one tine. The foot portion is
adapted to be inserted into a mounting hole in a printed circuit board to which the jack
is mounted such that upon insertion of the foot portion, the mount sides are compressed

inwardly and press against sides of the mounting hole.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the present invention and many of the
attendant advantages thereof will be readily understood by reference to the following
detailed description when considered in connection with the accompanying drawings in
which:

FIG. 1A is a front isometric view of an outer housing part of a bi-level offset
multi-port jack in accordance with an embodiment of the invention;

FIG. 1B is a front view of the outer housing part shown in Fig. 1A;

FIG. 1C is a rear view of the outer housing part shown in Fig. 1A;

FIG. 1D is a top view of the outer housing part shown in Fig. 1A;
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FIG.1Eisa right side view of the outer housmg part shown in Fig, 1A; -

FIG. 1F is view taken along the hne 1F-1F of Flg lE '

FIG.1Gisa v1ew taken along the line 1G-1G of Flg 1G5

FIG. 2 is an isometric v1ew ‘of a lower i 1nner housmg part of a bx-level offset
multi-port jack in accordance with an embodiment of the mventlon,

FIG. 3(a) shows an 1sometr1c vxew of an upper mner housing part of a bi-level
offset multi-port Jack in accordance with an embodlment of the invention;

FIG.3(b)isa cross-sectlon through a b1-1evel offset multl-port jack in

accordance with an embodlment of the 1nvent10n ‘which mcludes the outer housing of -

Figs. 1A-1G, as well as upper and lower inner housmg pmts in accordance with a
second embodlment of the mventlon, A

FIG. 3(c) shows a top v1ew ofa prior art modular plug,

FIG. 3(d) shows a s:de View of a prlor art modular plug, :

FIG. 4 shows a top view of a PCB for the bx-level offset multl-port jack of
FIGS. 1-3(a); o

FIG. 5(a) shows an isometric view of a contact arrangement for a lower -
receptacle in accordance with a first embodiment of the invention;

FIG. 5(b) shows an isometric view of a contact arrangement for an upper
receptacle in accordance with a first embodiment of the invention;

FIG. 6(a) showsa palr of bi-level offset multi-port jacks mounted within a
component housmg, N :

FIG. 6(b) shows a cross-section through the component housmg of FIG. 6(a);

FIG. 7(a) shows a side view of the bi-level offset multi-port jack mcludmg a
shield in accordance with an embodiment of the invention;

FIG. 7(b) shows a more detalled s1de view of a groundmg post of the shield of
FIG. 7(a) mounted ina PCB ' '

FIG. 7(c) shows a side view of the s}neld of FIG. 7(a) prior to insertion of the
bi-level offset multl-port jack; - A S

FIG. 8 shows a bottom view of a PCB with the groundmg post of FIG. 7(b)
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mounted therein;

FIG. 9 shows a front view of the grounding post of FIG. 7(b) in its
uncompressed state;

FIG. 10 shows a side view of the grounding post of FIG. 7(b) in its
uncompressed state;

FIG. 11 shows a bottom view of the grounding post of FIG. 7(b) in its
uncompressed state;

FIG. 12 shows a front view of a shielded bi-level offset multi-port jack in
accordance with an embodiment of the invention;

FIG. 13 shows a top view of a shielded bi-level offset multi-port jack in
accordance with an embodiment of the invention;

FIG. 14 shows a bottom view of a shielded bi-level offset multi-port jack in
accordance with an embodiment of the invention;

FIG. 15 shows a view of a shield in accordance with the present invention in its
flat state;

FIG. 16 shows a side view of a bifurcated grounding tab and cantilever beam in
accordance with an embodiment of the invention;

FIG. 17 shows the molding position for the an upper inner housing part of FIG.
3a; and

FIG. 18 shows the positioning of the inner housing part relative to a base
portion of a mold, a vertically movable upper portion of the mold, and a laterally

moving side portion of the mold in accordance with an embodiment of the invention.

E PREFE D EMBODI
Referring now to the drawings wherein like reference characters designate
identical or corresponding parts throughout the several views, a bi-level offset multi-
port jack in accordance with the invention is designated generally at 10 and includes an
outer housing part 100 (Figs. 1A-1G), inner housing parts 1000,1010 (Figs. 2 and 3A)
arranged in the outer housing part 100 and an optional shield (Figs. 7a-15).
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~ The outer housin__g_ part 100 is shown in FIG_S.IA-IG and has a ﬁont face 105, a
top wall 110, a bottom wall 115 substantially jjarallel to the toﬁ wall 110, opposed
lateral walls 120, a forward.botto_ni poﬁion 130, a rearward bottom portion 140, an
upper back portion 150 and a lower back _portion 160. The front face 105 of the outer
housing part 100 has a mid-port_ioh 107 which is substantially parallel to the top anci '
bottom walls 110,115. __The .fr'ont face 105 defines a first, upper row of six plug

apertures 200, each having a vertical plane of symmetry “a,”, and a second, lower row

‘of six plug apertures 210, each having a vertical plarie of symmetry “b;”, where i= 1

through 6. As shown in FIGS. 1A and 1B, the lipper piug apertures 20:01 ‘through 200
are offset from the lowei' plu_g apertures 210, through 210, such that each center axis a,

is offset from its corresponding center axis b; by a distance A. In other wofds, a plug

aperture 200 in the upper row is not completely, directly opposite any plug aperture 210 .

in the lower row. Although six plug_ép_e_rmre 'a'r_e_fonned in each of the upper and lower

rows, it is possible to form the jack with é\ny number of plug apertures in each row (not . -

necessarily the same ambuni in each row), including with a minimum of a single plug
aperture in each row. o L

Rearward bottom portion 140 and lower back portion 160 form a recess which
receives a printed circuit board 300 (shown in phantom lines in Fig. 1A), such that the
width of the PCB 300 is less than or equal to the '_Iength of lower back portion 160. In
the embodiment shown'in FIG. 1A, é stép 162 is also provided to maintain a gap
between the rearward bottom portion 140 and the PCB 300 and prevent contact
between the rearward bottom portion 140 and the PCB 300.

A pair of vents 164 are provided in the outer housing part 100 to allow air to
flow between the face of the jack 10 and the PCB 300, and the components mounted
thereon. Each vent 164 extends from an opening in the front face 105 to a rear of the
outer housing part 100. The vents 164 do not necessatily have to take the form shown
in the illustrated embodiments and moreover, may be utilized in connection with a jack
other than the illustrated jack, - . - __ B

Referring to FIG. 2, a lower inner housing part (also referred to herein as a
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lower insert) 1000 includes a generally L-shaped dielectric body 1030 and eight
contact/terminal members 1010 which include respective contact portions 260 and
respective terminal portions 1020. Preferably, the contact/terminal members 1010 are
mounted within the dielectric body 1030 by injection molding, although other
mounting methods known in the art may be utilized. The dielectric body 1030 includes
a pair of elongate ribs 1040 on opposing sides of the body 1030. Upon insertion of the
lower inserts 1000 into the outer housing part 100, a plug receiving receptacle
receivable of a mating plug is formed in alignment with a respective one of the plug
apertures 210 in the lower row. Each plug receiving receptacle is defined by opposed
interior walls of the outer housing part 100 (or by one interior wall and the inner surface
of a lateral wall 120 of the outer housing part 100), a comb portion 122 of the outer
housing part 100, an inner surface of the bottom wall 115 of the outer housing part 100,
an upper lip 124 projecting inward from the mid-portion 107 of the front face 105 of
the outer housing part 100 and the lower surface 1050.of the respective lower insert
1000. '

Referring to FIG. 3a, an upper inner housing part (also referred to herein as an
upper insert) 1100 includes a generally L-shaped dielectric body 1130 and eight
contact/terminal members 1110 which include respective contact portions 260 and
respective terminal portions 1120. Preferably, the contact/terminal members 1110 are
mounted within the dielectric body 1130 by injection molding, although other
mounting methods known in the art may be utilized. The dielectric body 1130 includes
a pair of elongate ribs 1140 on opposing sides of the body 1130. Upon insertion of the
upper inserts 1100 into the outer housing part 100, a plug receiving receptacle
receivable of a mating plug is formed in alignment with a respective one of the plug
apertures 200 in the upper row of the front face 105 of the outer housing part 100.

Each plug receiving receptacle is defined by opposed interior walls of the outer housing
part 100 (or by one interior wall and the inner surface of a lateral wall 120 of the outer
housing part 100), a comb portion 122 of the outer housing part 100, an inner surface of
the top wall 110 of the outer housing part 100, a lower lip 126 projecting inward from
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the mld-portlon 107 of the front face 105 of the outer housmg part 100 and the upper
'surface 1150 ofthe respeetlve upper insert 1106, LA

Other constructlons of upper and lower inserts may be used in accordance with
the 1nvent10n, g a rmxture of forward facmg contact/termmal members and rearward
facing contact/terrmnal members LR T s '

"To assemble the Jack 10 each lower insert 1000 is 1nserted into the outer
housmg part 100 by shdmg the nbs 1040 thereof into a palr of opposed channels 131

formed between members 132 (FIG 1C), and each upper. 1nsert 1100 is mserted into the. =

outer housmg 100 by shdmg the nbs 1 140 into channels 135 formed between members
134 (FIG lC) Once the Jack 10 is assembled by inserting the lower and upper inserts
© 1000 and 1100 into the outer housxng par_t 100, the jack 10 may be mounted to the PCB
''300. FIG. 4 shows an illustrative PCB" 300 which includes plated through holes which
. 'correspond to the posmons of the termlnal portlons 1020, 1120 of the contact/termmal
members 1010,1110 of the lower and upper inserts 1000, 1 100, respectively:: -
Referring to FIGS. 1A-1G, 2, 3(a)-3(d), each plug receiving receptacle in the
upper and lower row of the ]ack 10is conﬁgured to receive a respectlve modular
" connector plug 220 In thls regard the top wall 110 and bottom wall 115 of the outer
housing part 100 mcludes a latchmg cutout 250. Each plug 220 includes a plurality of
' parallel conductor blades 230 ‘and a resilient plug latch 240. Whena plug 220 is
inserted into cne of the receptacles the ‘conductor blades 230 engage the contact
pomons 260 of the contac’r/tenmnal members 101 0, 1110 and the res111ent plug latch
| 240 engages the latchmg cutout 250 In order to reduce the size of the jack 10, each
Iatching cutout 250 comprlses an aperture 253 whxch is partlally enclosed by a pair of
" protrusions 251, 252 (FIG 1D). ' T e R
| ‘With thls constructlon, when a plurahty of bl-levcl multl-port Jaeks 10 are
mounted vertlcally above one another on respectlve PCBs, and plugs 220 are inserted
"inifo each receptacle of each Jack 10 the plug latch 240 ofa plug 220 mserted mto an
upper receptacle of ¢ one Jack 10 w111 not 1nterfere with the plug latch of a plug inserted
| _intoa lower receptacle of another jack 10. In addmo_n, since the PCB 300 i 1s mounted
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within the recess formed by rearward bottom portion 140 and lower back portion 160
(behind the lower row of plug receiving receptacles), the space required for the jack and
PCB assembly is reduced as compared to prior art configurations in which the jack is
mounted entirely on top of the PCB. In this regard, it is important to note that the
provision of a recess in a multi-level jack is independent on the arrangement of plug-
receiving receptacles and aligning plug apertures in the front face of the outer housing
part of such a jack. In other words, a multi-level jack having a recess at a lower rear for
receiving a PCB without offset plug apertures in the front face of the outer housing part
is within the scope of the invention. _

In certain applications, it is contemplated that the front portion of the jack 10
will be disposed within a cut-out of a face plate of a larger housing. Referring to FIGS.
6a and 6b, an electrical component housing 500 is shown schematically with a pair of
bi-level offset multiple port. jacks 10 mounted thereon. The component housing 500
includes a face plate 510 with a pair of cutouts 520 formed therein. A pair of jacks 10
extend partially through the face plate 510 and are mounted to respective PCBs 300
having various electrical components 600 mounted thereon. The offset arrangement of
the plug apertures 200,210 of each jack 10 allow the cutouts 520 (and thus the jacks 10)
to be arranged more closely to one another, thereby saving space. In addition, it would
be possible to replace the pair of cutouts 520 with a single cutout, and to stack the jacks
10 directly on top of one another. In addition, referring to FIG. 6b, the vents 164 of the
jacks 10, which are indicated by dashed lines, provide ventilation to the PCBs 300 by
allowing air to flow into and out of the interior of the component housing 500. In this
manner, the electrical components 600 on the PCBs 300 may be cooled by the flow of
air through the vents 164.

The provision of vents for allowing air flow through a jack, and in particular, a
multi-port jack, is independent of the provision of offset plug apertures n the front face
of the outer housing part and may be utilized in a multi-port jack without offset plug
apertures.

FIG. 3b shows another manner in which a jack 10 may be mounted within a
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face plate of a larger housmg In th1s apphcatlon a generally U-shaped housing 261
has a cutout formed in its closed end, and the Jack 10 and at least a portxon of the PCB
300 are dlsposed within the U-shaped housmg 261 In this type of apphcatxon,
plurality of U-shaped housmgs 261 are generally stacked on top of one another
Therefore, the offset arrangement of the plu apertures 200, 210 of the jack 10 allow the
U-shaped housings to be stacked more closely to one another, thereby saving space.
Ventilation of the PCB 300 is aecomphshed via the vents 164 i in the manner described
above with regard to FIG. 6b . . P :

Referring again to FIGS 1A-lG 2 and 3a through 3b, the manner in which the
contact/terminal members 1010,1110 are moun_t_ed within the o_uter housing part 100
will now be desoribed in detail. Each upper plug receiving receptacle is defined by a
comb portion 122 having_ interior wa.ll 860 havmg a plurality of longitudinally spaeed- .
partitions 810 extending downwardly therefrom which define slots 820 for receiving a
contact portion. of its reép_ective contaeﬂterrninal members 1110 (FIGS. 1B and 1G).
Each lower plug receiﬁng receptacle 1s deﬁned by a comb portion 122 having interior
wall 830 having a plurallty of long:i_tndinally spaced part_itions 840 extending upwardly
therefrom which define slots 850'for ré‘céi#ing__a_ contact portion of its respective
contact/terminal members 1010 (F IGS. 1B and 1G). |

| FIG. 5a shoWs_.an isometric view of the contecﬂtemﬁnal r_nembers 1010 of the

lower insert 1000 and FIG. 5b shows an isometric view of the contact/terminal

members 1110 of the upner insert 11 00 in _'z_tocordance with one embodiment of the
invention. In eecordence with the emhodimen_ts shown in FIGS. 5a and 5b, a double
crossover is provided between_: contact/terrninal_ members 101 0.1 and 1010.8,
contact/terminal members 11 10.1 and 1110.8, contact/terminal members 1010.3 and
1010.7, contact/terminal members 1 1'1_0'.3_ and 11107, contact/terminal members
1010.4 and 1010.5, and contact/terminal members 1110.4 and 1110.5. This provides a

double crossover of three wire pairs: 1&2, 4&_5, and 7&8. It should be noted, however,

that a double c_rossover of1,20r4 wire pairs may alternatively be provided. - .

Moreover, it should be noted that the double-_crossover aspect of the present invention
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may also be employed in single port modular connectors. The actual crossover of the
contact/terminal members occurs in an intermediate bridging portion extending
between the contact portion 260 and the terminal portion. More specifically, to provide
for the crossover, the intermediate portion of the contact/terminal members which cross
over one another are positioned in different planes.

In accordance with the present invention, it has been found that providing a
double cross-over of one or more wire pairs will result in reduced near-end cross talk in
these wires pairs. Preferably, in data communications applications in which 4 wire
pairs are used, a double crossover of wire pairs 1&2, 4&5, and 7&8 is provided. In
applications in which only wire pairs 1&2 and 3&6 are used, for example Ethernet
applications, a double crossover of wire pairs 1&2 and 3&6 is preferably provided.
Moreover, it has been found that by providing a double-crossover of wire pairs in
accordance with the invention, a modular jack can be provided which meets EIA/TIA
Category 5 minimum near-end cross talk isolation standards.

In addition, by providing a double crossover of the wire pairs, the conventional
“footprint” of the RJ type connector is maintained. For example, by providing a double
crossover, the positions of wires 1-8 of each port of the connector 10 in accordance
with the present invention will be identical to the positions of wires 1-8 in a
conventional connector which does not include wire crossovers. This is significant
because, by maintaining the conventional RJ type footprint, the double crossover
modular connector in accordance with the present invention can be used as a drop-in
replacement for conventional connectors. In this manner, the present invention allows
electrical components to be upgraded to Category 5 requirements without replacing or
altering existing PCBs.

As discussed above with regard to FIG. 6a and 6b, in certain applications, it is
contemplated that the front portion of the jack 10 will be disposed within a cut-out of a
face plate of a larger electrical component housing. In such applications, it is desirable
to provide a metallic shield which surrounds the jack 10, and which is grounded to the
face plate 510 of the housing 500 or 261. Nevertheless, in other applications, a metal
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shield is also sometrmes desrrable

A metalhc shleld 1200 m accordance w1th a preferred embodrment of the

" " invention will now be described wrth respect to FIGS 7(a) through 15. The slueld

1200 may be used mdependent of the Jack 10 descnbed above
The metallic shield 1200 is formed preferably from a smgle sheet of metal
* whichi is flat in its blank state as shown i in FIG. 15 Referrmg to FIGS. 7(a) and 15, the
shield 1200 is conﬁgured to include a face panel 1210, a top panel 1290, a back panel
1300, a bottom panel 1291 and a parr of side panels 1295 The shield 12001 is formed

into a free—standmg umt by foldmg the top panel 1290 the bottom panel 1291, and the -

side panels 1295 about 90 degrees mward relatlve to the face panel 1210 The top
panel 1290 further mcludes a parr of tabs 1294 whlch are bent over the respective side
panels 1295, and the back panel 1300 s1mrlar1y mcludes aparr of tabs 1293 which are
bent inwardly about 90 degrees. The res_ultrng free-sta__ndmg structure is shown in FIG.
7c. Once the jack 10 is inserted into the shield 1200 in the direction indicated in FIG
7Tc, the back panel 1300 is bent mwardly about 90 degrees, and the tabs 1293 engage the
side panels 1295, I S _
Refemng to FIG. 12 the face panel l2l 0 .incl'.udes 12 cut-outs 1230 arranged in
two substantially parallel Tows and which are conﬁgured to overlay the upper and lower
plug apertures 200, 210 of the jack 10 A paxr of opposed tabs 1240 are provided in
each cut-out 1230.” The tabs 1240 are bent Jinwardly to reside in respective recesses
1241 in the plyg recervmg receptacles allgmng with the plug apertures 200,210. A pair
of cutouts 1220 are also provrded inthe shleld 1200 The cutouts 1220 will overlay the
vents 164 of the outer housing part 100 when the shield 1200 is dlsposed around the
jack 10. } . S
Referring to FIG 13 the top panel 1290 of the shleld 1200 includes five
attachment tabs 1250 which are bent downwardly to be secured in respective notches
1251 on the top wall 110 of the outer housing part 100 when the shield 1200 is
drsposed around the Jack 10. Refemng to FIGS. 13 and 15, the top panel 1290 ﬁ.lrther

includes bifurcated grounding tabs 1260 and_ cantilevered sprmg beams 1270. A
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trapezoidal grounding tab 1261 and cantilevered spring beam 1271 is also provided.
The top panel 1290 also includes six cut-outs 1280 which are configured to overlay
respective latching members 250 of the upper receptacles 200 when the shield 1200 is
disposed around the jack 10.

Referring to FIG. 14, the bottom panel 1291 is shown disposed around the jack
10. The bottom panel 1291 includes seven staking apertures 1292 which are staked to
respective staking posts 1300 on the forward bottom 140 of the exterior housing 100
when the shield 1200 is disposed around the jack 10. The bottom panel 1291 further
includes bifurcated grounding tabs 1260 and cantilevered spring beams 1270. A
trapezoidal grounding tab 1261 and cantilevered spring beam 1271 are also provided.
The bottom panel 1291 also includes six cut-outs 1285 which are configured to overlay
respective latching members 250 of the lower receptacles 210 when the shield 1200 is
disposed around the jack 10. Referring to FIG. 15, the back panel 1300 includes five
metallic posts which are secured to the PCB 300, and six staking apertures 1292 which
are secured to respective staking posts (not shown) on the upper back wall 190 of the
outer housing 100. _ _ _ _

Referring to FIG. 7a, each of the side panels 1295 similarly includes a pair of
bifurcated grounding tabs 1260 and cantilevered spring beams 1270. Each side panel
1295 also includes a PCB grounding post which includes a leg portion 2010 and a foot
portion 2030. Referring to FIGS. 7(b) through 11, the side panel 1295 preferably
includes a gusseted mount portion 2000 to increase the strength of the grounding post.
The gusseted mount portion 2000 has a generally concave shape that tapers to a point
2090 at its upper end. S S _

As shown in FIG. 9, the leg portion 2010 and the foot portion 2030 have a
generally concave shape. In the embodiment shown in FIGS. 7(b) through 11, the foot
portion 2030 includes a center mount side 2041 which terminates at one end in a center
tine 2037 and terminates at another end a retention edge 2036. The foot portion 2030
also includes a pair of outer mount sides 2040, 2042 which terminate at one end in

respective outer tines 2035, 2039 and terminate at another end at respective retention
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- edges 2036. A cutout 2020 is prov1ded in the leg portion 2010 to form the retention.

edge 2036 on the center mount srde 2041 In their uncompressed condition, as shown
in FIGS. 10 and 11 the dlameter B between the outer surfaces of the mount sides 2040 -
‘and 2042 is greater than the drameter of the mountmg hole 2091 in the PCB. 300.
. However, the dlameter C between the outer tmes 2039 and 2035 is less than the
diameter of the mountmg hole 2091 in the PCB 300 Consequently, as the foot portion
2030 is mserted mto the hole 2091 in the PCB the tmes 2035 2037 2039 and the

mount s1des 2040, 2041 2042 w111 compress mwardly to pmwde a press fit between the

mount s1des 2040 2041 2042 and the mountmg hole 2091 that msures areliable
mechanical attachment of the Jack 10to the PCB 300 as well as electrical connection of
the sh1eld 1200 to the PCB ground As shown i 1n FIG. 7(b), once the foot portion 2030
is fully mserted mto the hole 2091 the mount sxdes 2040 2041, 2042 are securely
"engaged to the wall of the hole 2091 R e L
_ When a Jack 10 havmg the shreld 1200 mounted thereon is mounted within a
cut-out of a face plate ofa larger housmg (as shown in FIGS 6a, 6b, and 3c), the
bifurcated grounding tabs 1260 establish a ground connection between the shield 1200
' and the face plate. In this regard, the cantilevered spring beams 1270 maintain a secure
electrical connectlon between the shield 1200 and the face plate by applying an outward
force to the blfurcated groundmg tabs 1260 “A side view of the bifurcated grounding
 tabs 1260 and cantrlevered spnng beams 1270 is shown in FIG. 16.

In addmon, in accordance wrth tlus embodnnent, a smgle cantilevered spring
beam 1270 applies a force to two groundmg points (the two fingers of each bifurcated
grounding tab 1260), allowing a densely packed atrangement of grounding points.
Moreover, since the two fingers of the bifurcated grounding tabs are connected to a
central cantilevered spring beam 1270, the fingers can rotate relative to the spring beam

1270 in order to prov1de contact to the face plate. |

In accordance with a further embodlment of the present invention, one or more
of the bifurcated groundmg tabs 1260 are o__ffset rea_rwardly with respect to the other
‘grounding tabs 1260 (as indicated with dashed lines in FIG. 13). By providing such a
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staggered configuration, the tolerances for the distance between the face 1210 of the
shield 1200 and the face plate can be increased. In addition, this configuration reduces
the installation force which needs to be applied when inserting the jack 10 and shield
1200 through the cutout in the face plate.

In accordance with a further embodiment of the invention, the cutouts 1280 and
1285 exhibit a tapered configuration as shown in FIG. 15. In FIG. 15, the cutouts 1280,
1285 have a first width at their forward end 2086, 2081, and a second, smaller width at
their rearward end 2085, 2081. With this configuration, the latch 240 of a plug inserted
into the jack is restrained in its movement toward the top (in the case of cutout 1280) or
bottom (in the case of cutout 1285) of the jack, while still maintaining a secure
engagement with the jack. In this manner, the latch 240 will not interfere, for example,
with the removal of an adjacent U-Shaped housing 261 of FIG. 3c.

In accordance with another aspect of the invention, the upper and lower inserts
1000 and 1100 are manufactured by injection molding. Preferably, the molding
position for the upper and lower inserts 1000 and 1100 is 35 degrees or more offset
from horizontal as illustrated in FIG. 17. With this manufacturing method, it is
possible to manufacture a single piece insert (such as inserts 1000, 1100) using an insert
injection molding technique, while employing carrier strips to situate the
contact/terminal members in the mold. In accordance with the method according to the
invention, the contact/terminal members are formed as a pair of carrier strips, with the
interior row of members (e.g. 1010.8, 1010.7, 1010.6, 1010.5) forming one carrier strip
and the exterior row of members (e.g. 1010.1, 1010.2, 1010.3, 1010.4) forming the
other carrier strip. The members in each carrier strip are maintained in a predetermined
spaced apart array because the contact end of each wire terminates in a first common
attachment strip, and the terminal end of each wire terminates in a second common
attachment strip. The use of such a carrier strip facilitates the injection molding process
because individual members need not be handled. It should be noted that the members
in the carrier strip may be formed with the double cross-over arrangement described

above.
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In any case, referring to FIG. 17, the carrier strips 1500, 1510 are pre-bent at .
points 1501 and 1511 prior_inserﬁon ix_1to the mold. In ;aecordance with the inventioh,
the molding'position of the part is set et 35 degrees or more from horizontal as shown |
in FIGS. 17 and 18 (and preferably at 35 degrees) By prov1dmg this molding position,
itis poss1b1e to mold the msert 1110 in one plece utlllzmg carrier strips. Referring to

FIG. 18, the mold mcludes a base port:on 1600 an upper portlon 1700, and a sliding

| portion 1800 The carrier stnps 1500 1510 are placed in the base portion 1600.

During the molding process, the base portion 1600, upper portion 1700, and sliding
portion 1800 are in the position indicated in FIG. 18 so that the mold is closed, and
dielectric material can _ﬂ_ow into the mold to form the part. Once dielectric material has
solidified, the upper portion 1700 moves vertically upward and the sliding portion 1800
moves laterally to the nght as indicated by the arrows in FIG. 18. It is important to
note that in order for the insert 1100 to be removed from the mold, the attachment strips
1900 and 1910 must c]ear the stee] shutoﬁ' 1920 Refemng to FIG. 18, in order for the
attachment strip 1910 to clear the steel shutoff 1920, the assembly must be molded at
an angle greater than or equal to 35 degrees from horizontal. '
Obviously, numerous modlficatxons and vanatlons of the present invention are
possible in light of the aboye_t_eachmgs. _Aeeo_r_dmg_ly_,: itis un_ders_tood_ that other
emhodiinents of ihej_ih\éen_tion are possible in the lighf of the above teachings, .
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CLAIMS:
We Claim:

1. A multi-port modular jack, comprising:

an outer housing part having a top wall, a bottom wall and a front face having a
mid-portion arranged substantially parallel to and between said top wall and said
bottom wall, said front face defining a first row of at least one aperture between said
mid-portion and said top wall and a second row of at least one aperture between said
mid—portioh and said bottom wall, said at least one aperture in said first row having a
plane of symmetry offset in relation to a plane of symmetry of said at least one aperture

in said second row such that only a portion of said at least one aperture in said first row

'is directly opposed to said at least one aperture in said second row, and

inner housing parts, each arranged in said outer housing part to define a plug-
receiving receptacle with said outer housing part in alignment with a respective one of
said apertures in said front face of said outer housing part, each of said inner housing
parts including contact/terminal members for engaging contacts of a plug insertable into

a respective one of said plug-receiving receptacles.

2. The jack of claim 1, wherein each of said first and second rows of

apertures includes a plurality of apertures.

3. The jack of claim 1, wherein said outer housing part further includes a
forward bottom portion adjacent said front face, an upper back portion adjacent said top
wall, a rearward bottom portion adjacent said upper back portion and a lower back
portion extending between said forward and rearward bottom portions to thereby define
a recess at a rear of said outer housing part behind said at least one aperture in said first

row, said recess being receivable of a printed circuit board.

4, The jack of claim 3, wherein said outer housing part further comprises a

step situated between said rearward bottom portion and said lower back portion, said
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step defining a surface agamst which the printed clrcmt board abuts to thereby prevent °
the printed cxrcmt board from abutting said rearward bottom portion of said outer .

" housing part.

5. The Jack of claim 1, wherem said outer housmg part compnses at [east

one vent passage extendmg ﬁ'om said front faceto a rear of said outer housing part.

6. The jack of claim 1, wherein sé_id outer housing part further includes

lateral walls, interior walls situated substantially paralle] to said Iateral walls and comb
portions e_xiendin‘g inward from an inner surface of said top wall and an inner_sufface of

said bottom wall, each of said plug-recé_iviﬁg :eceptaclés being defined in part by said -
top or bottom wall, one of said comb portions, oﬂe of séid; interior walls and another of
said interior walls or one of said lateral walls, and a surface of a respective one of said
inner housing parts. EE '

7. The jack of claim 1, wherein each of said top wall and bottom wall
include a latching cutout situated in a portion of said top wall of said bottom wall
deﬁning said plug-réceiVing receptacle. - ' |

8. The jack of claim 1 wherem said i inner housmg parts are constructed
such that said contact/terminal members extend mto a respectlve one of said plug-

recelwngreceptacles e

9. Thejackof claim 1, wherein said inner housing parts include at least one
lower inner housing part arranged to déﬁge a plu_g'-receiving receptacle with said outer
housing part in alignment with.a respective one of said at least one aperture in said first
row in said front face of said outer housing part and at least one upper inner housing
part arranged to define a plug-receiving receptacle w1th said outer housing part in

alignment with a respective one of said at least one aperture in said second row in said
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front face of said outer housing part, said upper inner housing part being different than
said lower inner housing part and said first row of at least one aperture being situated

below said second row of at least one aperture.

10.  The jack of claim 9, wherein each of said at least one lower inner
housing part includes a substantially L-shaped dielectric body, said contact/terminal
members being mounted in connection with said body, at least one of said
contact/terminal members having a contact portion extending obliquely downward from
a front of said body and a terminal portion extending downward from a rear of said
body.

11.  The jack of claim 9, wherein each of said at least one upper inner
housing part includes a substantially L-shaped dielectric body, said contact/terminal
members being mounted in connection with said body, at least one of said
contact/terminal members having a contact portion extending obliquely upward from a

front of said body and a terminal portion extending downward from a rear of said body.

12.  The jack of claim 1, wherein said outer housing part includes channels

for guiding insertion of said inner housing parts into said outer housing part.

13.  The jack of claim 12, wherein said inner housing parts include ribs

receivable in said channels of said outer housing part.

14.  The jack of claim 1, wherein said contact/terminal members are injection

molded into said inner housing parts.

15.  The jack of claim 1, wherein said contact/terminal members in each of
said inner housing parts include at least one pair of contact/terminal members

operatively forming a wire pair which cross over one another.
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16, Thejacke of claim 15, wherein said contact/temunal ’inexhbérs irfclude a

- contact portron adapted to extend mto the respectrve plug-recervmg receptacle,

terminal portron adapted to be connected toa pnnted crrcuxt board and an mtermedzate
bndgmg portron extendmg between said contact portlon and said terminal portion, the

cross over of said at least one parr of contact/termmal members occurrmg in said

17.  The _]ack of cla1m 16 wherein a portron of said mtennedrate portion of a

 first, one of each of saxd at least one pair of contact/termmal members is s1tuated ina

first plane in said inner housing part and a portron sard intermediate portron of a second

one of each of sa1d at least one pair of contact/termmal members is situated in a second

plane in said inner housmg part different from said ﬁrst plane fo thereby enable cross

over said contact/terrmnal members w1thout contact therebetween T e

18.  The jack of clarm 16, wherern saxd at least one parr ‘of contact/terminal

members cross over one another twice such that the relative position of said

contact/terminal members at said terminal portron and at said contact portion is the

AR R

19. The Jack of clalm 1, further compnsmg a metallrc shreld for enclosing

: 1sa1d outer housing part and sa1d inner housmg parts bt AT

20. The Jack of claim 19, wherein said shield mcludes a face panel for
overlymg said front face of said outer housmg part atop panel for overlymg said top
wall of said outer housing part, a bottom panel for overlying said bottom wall of said
outer housing part, side panels for overlyiné :l.ateral walls of said outer housing part and

a back panel for overlying an open rear of said outer housing pat.

21.  The jack of claim 19, wherein said shield includes a panel having at least
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one cantilevered spring beam and at least one bifurcated grounding tab connected to

each of said at least one spring beam.

22.  The jack of claim 21, wherein said spring beam is substantially planar
and each of said at least one grounding tab includes a pair of fingers extending out of
the plane of said spring beam and outward from said outer housing part.

23.  The jack of claim 19, wherein said top wall of said outer housing part
includes at least one notch, said shield including at least one attachment tab adapted to
be secured within a respective one of said at least one notch in said top wall of said

outer housing part.

24.  The jack of claim 19, wherein said bottom wall of said outer housing
part includes at least one staking post, said shield including at least one staking aperture

adapted to engage with a respective one of said at least one staking post.

25.  The jack of claim 19, said outer housing part includes lateral walls, said
shield including side panels for overlying said lateral walls, each of said side panels
including a PCB grounding post, said PCB grounding post including a leg portion and a
foot portion including at least one tine, said foot portion being adapted to be inserted
into a mounting hole in a printed circuit board to which the jack is mounted such that
upon insertion of said foot portion, said tines are compressed inwardly and press

against sides of the mounting hole.

26. A multi-port modular jack, comprising;

an outer housing part having a top wall, a bottom wall and a front face having a
mid-portion arranged substantially parallel to and between said top wall and said
bottom wall, said front face defining a first row of at least one aperture between said

mid-portion and said top wall and a second row of at least one aperture between said
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mxd-portlon and said bottom wall, sa1d outer housing part further 1nclud1ng a forward
bottom portion adjacent said front face, an upper back portlon adjacent said top wall, a
rearward bottom portion adj acent sald_ upper back portion and closer to said top wall
than said forward bbttom_ portion and a lower back porﬁbn extending between said
forward and rearward bottom portions to thereby define a recess at a rear of said outer
housing part behind said at least one aperture in said first row, said récess- being
receivable of a printed circuit board, and

inner housing parts, each arranged in said outer housing part to define a plﬁg-
receiving receptacle with said outer housing part in .alignment with a respeétive one of

said apertures in said front face of said outer housing part, each of said inner housing
a respectlve one of sald plug-recewmg receptacles.

27. The jack of claim 26, wherein said at least one aperture in said ﬁrst Tow
has a plane of symmetry offset in relatlon to a plane of symmetry of said at least one

aperture in said second row such that only a portion of said at least one aperture in said

first row is directly oppbsed to said at least one aperture in said second row.

28. A modular Jack compnsmg EET

an outer housing part having a top wall, a bottom wall and a front face havmg a
mid-portion arranged substantially parallel to and be.tween said top wall and said
bottom wall, said front face defining a first row of at least one aperture between said

* mid-portion and said top wall and a second row of at least one aperture between said

mid-portion and said bottom wall, and

inner housing parts, each arranged in said outer housing part to define a plug-
receiving receptacle with said outer housing part in alignment with a respective one of
said apertures in said front face of said outer housing part, each of said inner housing
parts including contact/terminal members for engaging contacts of a plug insertable into

a respective one of said plug-receiving receptacles,
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said outer housing part including at least one dedicated vent passage extending
from said front face to a rear of said outer housing part to operatiirely allow air through
the jack.

29.  The jack of claim 28, wherein said at least one aperture in said first row
has a plane of symmetry offset in relation to a plane of symmetry of said at least one
aperture in said second row such that only a portion of said at least one aperture in said

first row is directly opposed to said at least one aperture in said second row.

30. A method for manufacturing an insert for a jack, comprising the steps of:

forming contact/terminal members for the insert as a pair of carrier strips,

maintaining the contact/terminal members in the carrier strips in a spaced apart
array,

bending the carrier strips prior to insertion into a mold,

forming the mold such that the molding position is offset from a horizontal
plane, and

injecting dielectric material into the mold around the contact/terminal members.

31. The method of claim 30, wherein the mold is formed such that it is
offset at an angle of about 35 degrees from the horizontal plane.
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