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WGH FBEOVENCY BI-LEVEL OFFSET MULTI-PORT JACK 

CROSS-REFERENCE TO RELATED APPLICAIIQN 

This application is related to U.S. provisional patent application Serial No. 

60/061,466 filed October 9, 1997. 

FIELD OF THE INYENTIQN 

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 EIAITIA 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 

mshiel~ ·t\\'i~t~ pai~ fut~nneCt fulrdware typic811y used in LAN systems. The 

EIAITIA Category 5 electrical specifications specify the minimum near-end_crosstalk 

isolation 'f~r C~Dn~ctors ~~d in i 00 ohm un~hielded' tWisted pair Ethernet type 

interconnects at speecbi"ofup to ldo·-MHZ~ · ... 

While it is desirable to use modular connect0rs for data transmission for reasons 

of economy, convenience and standardization, such connectors generally comprise a 

plurality of ~lectrical ~~tacts attd co~ductois that extend parallel and closely spaced to 

each other thereby creating the possibility of excessive near-end crosstalk at high 

:frequencies. 

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

advances in senlic~nductor t~cbnoiogy, it has become increasingly necessary to 

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

area. 
·. ~ . 

'" oumcrs oF nm 1NYENt1PN - :, '. ·. 

It is an object of the in~ention to provide new and improved modular jacks 

Which Operatively reduce near-end Crosstalk. -· · : · -. . ' ·, L . ·• · ' - ' 

It is another object of the invention to provide new and improved multi-level 

modular jacks. Which operatively reduce~ near-end crosstalk. -. · -· ..• •.· ··• 

It is yet another object of the invention to provide new and improved multi~level 

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

and removal of plugs into the jacks. 

It is another object of the,lnvention to provide new and iniprovedjacks which 

include a dedicated vent passage to operatively allow for the passage of air through the. 

• k ·'' ' -~_;_._-:r.-.·,-": •. . · : 

Jae . 

It is still another object of the invention to provide new and improved jacks 
·. .· ... ·· ' 

which define a recess receivable of a printed circuit boardto 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 

forajack. 

It is still another object of the invention to provide a new and improved method 

for manufacturing inserts for ajack. 

SUMMARY OF mE INVENTION 

In order to achieve at least some of these objects, and others, in accordance 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 receive 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 jac~ 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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resilient latches of the plugs secured within the second (adjacent) jack, thereby allowing 

the first and second jacks to be mounted more closely together. · · -~ · :. .. : 

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

in accordance with the invention, at least one vent is provided in the jack to allow air to 

flow from the face of the jack through to the components on a printed circuit board to 

which the jack is piounte~'. ~s corifigmatlon is particularly advantageous in 

applications in whlch the jack is mounted to a face plate' of an enClosed housing. 

The outer housin:g part may also include a forward bottom portion adjacent the 
' . . . 

front face, an up~er back .,ortion adjacent the top wall, a rearward bottom portion 

adjacent the upper back ~ortion and a '1ower ba~k portion extending between the 

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

housing part extending between lateral wall~. The recess is receivable of a printed 

circuit board. This i)rovides an advantage of reducing 'the necessary height extension of 

a jack mounted on a PCB above the.PCB .. 

In another embodiment of the invention, the contact(terminal ;members in each 

inner housing part include at least one pair of Contact/terminal members operatively 

forming a wire pair which cross over one another. The contact/terminal members 

include a contact portion.adapted to extend into the respective plug.;receiving. 

receptacle, a term:inBI portion adapted tO be connected to a printed circuit board and an 

intermediate bridging portion extending betw~~n the coil.tact portion and the terminal . 

portion. The cross over of the contac~terminal lll~mbers occurs in the intermediate 
.. .· 

portion. Also, a pol"Qo~ of the intennediate portion of one contact/terminal member of 

the crossover pair is situated in a first plane in the inner housing part and a portion the 
. ·, .. 

. 

intermediate portion of the 0ther contact/tenrunal 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 piembers at the terminal portion 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 TBE 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. IA 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. IB is a front view of the outer housing part shown in Fig. IA; 

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

FIG. lD is a top view of the outer housing part shown in Fig. IA; 
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FIG. IE is a right side view of the outer housing part shown in Fig. lA; .­

FIG. IF is view taken along the line lF-IF of Fig. IE; -_: 

FIG. IG is a view taken along the line IG-lG of Fig'. tc; --

FIG. 2 is an isometric view-of a fower inner hoitsing part of a bi-level offset 

multi-port jack in accordance with an embodiment of the invention; 

FIG. 3(a) sh~ws an isometric vie\v of an upper inner housing part of a bi-level 
- -

offset multi-port jack in accordance withan embodiment of the invention; 

FIG. 3(b) is a cross-section through a bi.;level offset multi-port jack in 

accordance with an embo~iment of the invention which includes the outer housing of -

Figs. IA-1 G, as weU as upper and lower inner housing parts in accordance with a 

second embodiment oftlie invention;--- --- - •';. 

FIG. 3(c) shows a top view ofa prior a:rt'modular plug; '.: 

FIG. 3( d) shows a side View of a prior art modular plug;- -· 

FIG. 4 shows a top view ofa PCB for the bi-level offset multi-port jaek of 

FIGS. I-3(a); 

FIG. S(a) shows an isometric view of a contact arrangement for a lower 

receptacle in accordance with a first embodiment of the invention; 

FIG. S(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) shows a pair ofbi-levet offset multi-port jacks mounted within a 

component housing; · . . ·. . : . . ~ . ·. 

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

FIG. 7(a) shows a side view of the bi-level offset multi-port jack including a 

shield in accordance with an embodiment of the invention; 

FIG. 7(b) shows a more detailed side view of a grounding post of the shield of 

FIG. 7(a) mounted in a PCB; ---~- -- , · _:_- · 

FIG. 7(c) shows a side view of the shield of FIG. 7(a) prior to insertion of the 

bi-level offset multi-port jack; . , 

FIG. 8 shows a bottom view of a PCB with the grounding 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 ofa shielded bi-level offset multi-port jack in 

accordance with an embodiment of the invention; 

FIG. 14 shows a bottom view ofa 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. 

DETAILED DESCRIPTION OF THE PBEFERRED EMBODIMENTS 

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. lA-lG}, 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~ part 100 is shown in FIGS. lA-1 G and has a fl'ont face 105, a 

top wall 110, a bottom wall 115 substantially parallel to the top wall 110, opposed 

lateral walls 120, a forward bottom portion 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-portion 107 which is substantially parallel to the top and 

bottom walls 110,115. The front face 105 defines a first, upper row of six plug 

apertures 200i, each having a vertical plane of symmetry "8i", and a second, lower row 

of six plug apertures 21 Ob each having a vertical plane of symmetry "bi", where i= 1 

through 6. As shown in FIGS. IA and lB, the upper piug apertures 2001.through 2006 

are offset from the lower plug apertures 2101through2106 such that each center axis 8i 

is offset from its corresponding center axis bi by a distance A. In other words, a plug 

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

in the lower row. Although six plug aperture are fonned in each of the upper and lower 

rows, it is possible to form the jack with any number of plug apertures in each row (not 

necessarily the same amount in each row), including with a minimum of a single plug 

aperture in each row. > -· -. " -_, - .. 

Rearward bottom portion 140 and lower back portion 160 form a rece$~ which 

receives a printed circuit board 300 (shown in phantom lines in Fig. IA), such that the 

width of the PCB 300 is less than or equal to the length of lower back portion 160. In 

the embodiment shown in FIG. lA, a step 162 is also provided to maintain a gap 

between the rearward bottom portion 140 and the PCB 300 and preve~t 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 1:he front face _1_ 05 to a rear of the 

outer housing part 100. The vents 164 do not necessarily have to take the form shown 

in the illustrated embodiments and moreover, may be utilizeq in conµec,tion with a jack 

other than the illustrated jack. 

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 defmed 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_ I 07 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 tht'. 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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. -

ihe mid-portion 107 ~f the fro~t face tbs. of the outer holising-pmt' 100 and the upper 

Sllrface i150 Oftbe respectl~e Upper~sert floo·.· ·.~ '. ~Vi?'!l'.DU ,:_:n "''-' »)• ... ;;:,:. ,-F_;<: 

Other c~n~ctioris of ripper arid lower inserts may be med in accordance with 

the invention, e.g., ~ mix~e of forward facing contact/teimlnal members and rearward 

..... • t; •• • '. 

To assemble thejaek'fO, each lower insert 1000 is·inserted int<> the outer 

housing part f 00 by slidiri.gtiie ribs 1040 thereof into a pm of opposed channels t 3 t 
. . : ..... : ... .. . . . . 

"'··· 

formed between members 132 (FIG. 1 C), and each uppednsert 1100 is inserted into the 

outer housing 10·0 by sliding the ribs fi 4() into channels 135 formed between members 
,. ; ~:. ' ,'. • .. ~. . . . ·;. . ;. . : • :' ..• ; i· .· . ; .: . . . ·. 

134 (FIG. 1 C). Once the jack 10 is assembled by inserting the lower and upper inserts 

1000 and 1100 into the outer housing part t 00, thejack 10 riiay be mounted to the PCB 

---300. FIG. 4 shows an illustrative PCB 300 which includes plated through holes which 

correspon:d t~· the 'j;ositi<>'ns" of the temunal portions 10·20, 1120 of the contact/terminal 

members t 010, 1110 of the lower and upper in8erts 1000, t 100, respectively; : ; -

Referring to FIGS. lA-lG, 2, 3(a)-3(d), each plug receiving receptacle in the 

upper and lower row of the jack 10 is configured to receive a respective modular 

· coruJ.ector plug 220. -In thls .regard, the tOp wallt 10 and bottom wall t 15 of~e outer 

housing· part t 00 -includes a latching cutOut 250. -Each plug 220 includes a plurality of 

parallel conductor blades 230~ and a resilient plug latch 240~ When a plug 220 is 

inserted into one of the recei>tacles, th~'conductor blades 230 engage the contact 

portions 260 of tlJ.e _ contactiterminal Illembers 1 O IO, it 1 O, and the resilient plug latch 

240 engages the latching cutout 250. In order to reduce the size of the jack 10, each 

latching cutout 250 comp~ses ari aperture 253 which ls partially enclosed by a pair of 

protrusions 2s1~ 252 (FIG. llJ)~ -: L ·., ; -.. ; - - '·· ,, -- - - ~ .. <; • , ;, .;_, •·· - ".--

With this conStruction, when a plurality of bi-level multi-portjacksJO are 

mounted ~ertically above one another ori respective PCBs, and plugs 220 are inserted 

_. info each recep~le of each jack 10, the plug latch 240 of a plug 220 insert~ _into an 

upper recept:aCle of one jack 10 will not illterfere with the plug latch of a plug inserted 

into a lower receptacle of another jack 10. In addition, sine~ the PCB 300 is mounted 

to 
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within the recess formed by rearward bottom portion 140 and lower back portion 160 

(be~d 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 l 0) 

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 ventilationto 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 housing. In this application, a generally U-shaped housing 261 

has a cutout formed in its closed end, and the jack 10 and at least a portion of the PCB 

300 are disposed within the U-shaped housing 261. In this fype of application~ a 

plurality of U-shaped housings 261 are. g~nerally staCked on top ()f 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 accomplished via the vents 164 in the manner described 

above with regard to FIG. 6b. 

Referring again to FIGS. lA-lG, 2 and 3a.through 3b, the manner in which the 

contact/terminal members 1010,1110 are mounted within the outer housing part 100 

will now be described in detail. Each upper plug receiving receptacle is defined by a 

comb portion 122 having interior wall 800 having a plurality of longitudinally spaced · 

partitions 810 extending downwardly therefrom which define slots 820 for receiving a 

contact portion of its respective co,:itact/terminal members 1110 (FIGS. lB and 1 G). 

Each lower plug receiving receptacle is defined by a comb portion 122 having interior 

wall 830 having a plurality oflongitudinally spaced partitions 840 extending upwardly 

therefrom which define slots 850 for receiVing a contact portion of its respective 

contact/terminal members 1010 (FIGS. 1B ancl 1 G). . .. 

FIG. Sa shows an isometric view of the contact/terminal members 1010 of the 

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

members 1110 of the upper insert l.100 in ~ccordance with one embodiment of the 

invention. In accordance with the embodiments shown in FIGS. Sa and Sb, a double 

crossover is provided between: contact/terminal members 1010.1and1010.8, · ·· 

contact/terminal members 1110.1 and 1110.8, contact/terminal members 1010.3 and 

1010.7, conUict/terminal members 1110.3andl110.7, contact/terminal members 

1010.4 and 1010.S, and contact/terminal members 1110.4 and 1110.S. This provides a 

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

that a double crossover of 1, 2 or 4 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 BIA/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 withregard 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 sometime~ desirabte. " · :-:• _.:.· .. - ' .. ~,, •• ,.,._ . . . ;' ·. : .. ' .. · : z ..• :· .~ 

A metallic shiel(i 1200 .in accordance with a pre:ferrecl embodiment of the 

·· inventio:n will now be described with respect to FIGS. 7(a) throu~ 15. The shield 
. . . . ' . 

1200 may be used independent of the jack 10 describe4 above ....•... · - . . : '. ! '' ' 

The metallic shl,eld 1200 is formed, preferably from a single sheet qf metal 

which is flat in its blank state as shown in FIG. 15. Referring 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 pair of side panels 1295. The shield 1200 is formed 

into a free-standing ~t by folding the top panel 1290, the bottom panel 1291, and the 

side panels 1295 about 90 degrees in~d relative to the faee panel 1210. The top 

panel 1290 further in~ludes a pair of ~bs 1294 which ar~ bent ov~r the respective side 

panels 1295, and the b~ck panel 1300 similarly inCludes·a pair oftabs 1293 which are 

bent inwardly about 90degrees. The resulting free-standing structure is shown in FIG. 

7c. Once the jack 10 is inserted into the shield 1200 in the direCtion indicated in FIG. 

7c, the back panel 1300 is bent inwardly about 90 degrees, ·and the tabs 1293 engage the 

side panels 1295. · · - ... . ·· ..... ·· .. 

Referring to FIG. 12, the face panel 1210 incfodes 12 cut-outs 1230 ·arranged in 

two substantially parallel rows and which are configured to overlay the upper and lower 

plug apertures 200, 210 of the jack 10. A pair of opposed tabs 1240 are provided in 

each cut-out 1230. The tabs 1240 are bent inwardly ~o reside in respective recesses 

1241 in the plqg receiving receptacles aligning with the plug apertures 200,210. A pair 

of cutouts 1220 are also provided in the shield 1200. The cutouts 1220 will overlay the 

vents 164 of the outer housing part 100 when the shield 1200 is disposed around the 

jack 10. ' .... ; ·. 

Referring to FIG. 13, the top panel 1290 of the shield 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· 

disposed around the jack 10. Referring to FIGS. 13 and 15, the top panel 1290 further 

includes bifurcated grounding tabs 1260 and cantilevered spring 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 l 0. 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 tlte side panels 1295 similarly includes a pair of 

bifurcated grounding tabs 1260 and cantilevered spring beams. 1270. Each siae 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. 

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 termi11.ate at another end at respective retention 
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edges 2036. _A cutout 2020 is provided in the leg portion 20iO to form the mention 

edge 2036 on the center ·mount side 2041. In their uncompressed -Condition, a8 shown 

in FIGS. 10 ~d 1-1, the diame~r B between the outer surfa~es o:fihe mount $ides 2040 
- -

and 2042 is greater th~ the diameter of the mountitig liofo 2091 in the PCB 300. 
•.· .. •, ! • . .· • 

However, the diameter-9 between t}ie outer tiiie$ 2ch9 and 2035 is less than the 

diameter of the mountirig hole 2091 in the PCB300. Consequently, as the foot portion 

2030 is inserted inkt th~hole 2091 in th~ PCB, the tines 2035, 2037, 2039 ap.d the 
. . . . . . : 

mount sides.2040, 2041:·2042.wiH compress inwardly to provide a press fit between the 

mount sides 2040, 2041, 2042 and.the mounting hole 2091 that insllies a reliable 
. . . ·. . . . . . 

mechanical attachinent of the jack 10 to the PCB :300 as well as electrical connection of 

the shield 1200 to the PCB ground. As shown in FIG. 7{b), once the foot portion 2030 

is fully inserted into th~hole 209i, the lllo~t sides 2040, 2041, 2042 are securely 

engagedto the-·walfo:fthe hole 209rr ,o•;;:t;'·; - - - . ).-:,; ·:_ ;, ;'.,::·;,:, .;"- ::>:-1:;;" ~:' 

When a jack 10 having the shield 1200 mounted thereon is inounted within a 

cut-out ofa face plate of a larger housing (as sho\Vn in FIGS. 6a, 6b, and 3c), the 

bifurcated grounding tabs 1260 establish a ground connection between the shield 1200 

and the faee plate. In this regard, the cantilevered spring beams 1270 maintain a secure 

electrical connection between the shield 1200 and the face plate by applying an outward 

force t~ the bifurC~ted grounding tabs 1260. •A side view of the bifurcated grounding 

tabs 1260 and cantilevered spring be8:llls t".270-is shown in FIG. 16. 

In addition, in accordance with this embodiment, a single cantilevered spring 

beam 1270 applies a force to two grounding points (the two fingers of each bifurcated 

grounding tab 1260), allowing a densely packed arrangement 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 provide contact to the face plate. ·' ,_ ·. · 

In accordance with a .fµrther embodiment of the present invention, one or more 

of the bifurcated grounding tabs 1260 are offset rearwardly with respect to the other 

groundiiig tabs 1260 (as indicated with das.hed lines in FIG. 13). By providing such a 

16 

-.. 

... j 

--,,,,,I' 
:. I 

I I 

J ! 
• I 

I' 
I I 
:t 1 

.I J 

·11 I 
-j' 

i 
' 
I 

I 
I: I 
i' l 
/:I 
I' 
1: 
I! 

(' 
/! 
" n 
!.: 



5 

10 

15 

20 

25 

--·-----------------------========----=~---

WO 99/19944 PCT/US98/l1412 

staggered configmation, the tolerances for the distance between the face 1210 of the 

shield 1200 and the face plate can be increased. In addition, this configmation 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 configmation 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 configmation, 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 secme 

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 3 5 degrees or more offset 

from horizontal as illustrated in FIG. 17. With this manufacturing method, it is 

possible to manufactme 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, refenmg to FIG. 17, the carrier strips 1500, 1510 are pre-bent at . 

points 1501 and 1511.p~or insertion into the mold. In accordance with the invention, 

the molding position of the part is set at 35 degrees or more from horizontal as shown 

in FIGS. 17 and 18 (and.preferably at 35 degrees). By providing this molding position, 

it is possible to mold.the insert 1110 in one piece utilizing carrier strips. Referring to 

FIG. 18, the mold includes a base portion 1600, an upper portion 1700, and a sliding 

portion 1800. The catrier strips:l500, 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 flow into the 111old 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 right 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 clear the steel shutoff 1920. Referring 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 horimnt:al. 

Obviously, numerous modifications and variations of the present invention are 

possible in light of the above teachings. Accordingly, it is under$tood that oth~r 
. . .· . : 

embodiinents of the invention are possible in the light of the above teachings~ . 
,· .. :•.• .. .. ·: . . . . . : . - '· : : : - . ~·-

·. ·, .. ·.·.· :.-... ,· 

. -.·:-'.· .. :•-

·. . . .~ ~ ._, . ·,, .. ·. ·_ .... : ... : . !/ .. .: ·:. ;··.· 

. . :.;: 

18 

~· .. 

11 
i .j 

ii 
11 
I; '., 
I I 

~ :! 

·i. 
::i 1 
; ; 

:1 '. 
'i; 
-I I ., ' 

:'f: 
-·Ii 

H! 

ii( I: (i 
ii 
:t 

'i1 I 
ii j 
~ I 

. ~ 1 

i~ ! 
·111 

~ I 
II l 

I I 
11 

ii 

j i 
I 

I 

11• I 



5 

10 

15 

20 

25 

WO 99/19944 

\ \\\\\\\ 111\11\\\ll11\IJ II 1\\1 
.,. t L 

PCT/US98/21412 

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-portion 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 memb~rs 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 

19 
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step defining a surface against which the printed circuit board abuts to thereby prevent 

the printed circuit board from abutting said rearward bottom portion of said outer 

housing part. . . 
~ : -: .. "J . ··,' :~ .. 

5. The jack of claim 1, wherein said outer housing part comprise~ at least 

one vent passage extending from said front face to a rear of said outer housing part. 
.'. .: .• ·: ··- .. ';. . . . ~. ' 

6. The jack of claim 1, wherein said outer housing partJurther includes 

lateral walls, interior walls situated substantially parallel to said lateral walls.and comb . 

portions extending inward from an inner surface of said top wall and an inner surface of 

said bottom wall, each of said plug-receiving receptacles being defined in part by s8:id 

top or bottom wall, one of said comb portions, one of said.interior walls and another of 

said interior walls or one of said lateral walls, and a surface of a respe.ctive one of said 

inner housing parts. ··: .. ··::·· '. · .. · 

·:..::· 
.·.·:.. .. 

7. The jack of claim l, wherein each of said top waJla,nq bQtt9PI wall 

include a latching cutout situated in a portion of said top wall or said bottom wall 

defining said plug-receiving receptacle. · · 

. :. ~ . . .. . · .. :. . . ··' ~ :i .... 
. . ' ... ·' ~; . ·,. . ·. ; 

8. The jack of claim 1, wherein said inner housing parts are constructed 

such that said contact/terminal members extend ·m.to a respective one of said plug­

receiving receptacles. 

9. The jack of claim 1, wherein said inner housing parts .include at least one 

lower inner housing part arranged to define a plug;.receiving receptagle with ~aid 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 with said outer housing part in . 
alignIIlent 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 down.ward 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 l, 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. 

21 
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16. The j'ack ~f clahn 15, wherein said contaCtfteiinlD.al members hlclude a 
• I • •"• •·. • .· •. •" • :· .". 

· contact portion adapted to extend into the. respective· plug-receiving receptaele, a 
terminal portion adapted to be connect~d to a print~d circ~ii board and an intermediate 

- . . '· .. 

bridging portion extendi~g between said contact portion and said terminal portion, the 

ero~s over of said at le~t o~e pair or contact/terini~ai' m~mbers :occurring in said 

' ·\:· ~-c ···: ~, ·. ... ·. ·. 

17. The j~k of clrilin 16, wherein a portion of said intermediate portion of a 

first one of each of said at least one pair of contact/terminal members is situated in a 

first plane in said inner houSing part and a portion said intermediate portion 'of a second 

one of each of said at least one pair of contact/terminal J:Ilembers is situated in a second 

plane in said inner hou~ing part differentfrom said first plane to thereby enable cross 

over said contact/termmal m~bers without contact therebeiween: . . " ,. 
·-... ~ .. - .. ! : .. -. - : ,. .- ..• ·. ' . -..: ··. . ·. : ~: :" ': 

18. The jack of claim 16, wherein said at· least. one p'air 'ofcontact/terininal 
. . . 

. members cross-~ver one another twice such truit the relative position.of said ... 

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

same. · · 
: ; ~ . ~ . · .. ' ... :.-: : ·': ! ' 

19. The jack of claim 1, further comprising a metallic shield for enclosing 

·''said~u~r housing part and.83id mnerhousing p&ts:~ •... ~ ,;:_ ' p· ·. ::: i 

20. The jack of claim 19, wherein said shield includes a face panel for 

overlying said front face of said outer housing part, a top panel for overlying said top 

wall of said outer housing part, a bottom panel for overiying said bottom wall of said 

outer housing part, side panels for overlying lateral walls of said outer housing part and 

a back panel for ~verlying an open rear ot said outer holising part. 
·-;: 

' : . . ~ ~, .! .. · ·-·~ ; . ·.; 

21. The j'ack of claim l 9, 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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mid-portion and said bottom wall, said outer housing part further including 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 closer to said top wall 

than said forward bottom 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, 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 . 
. ." .. ~ , : . :.; .: .. ·: .. ··'.:': ······:·· :····: .' 

27. The jack of claim 26, 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. 

28. A 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-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 operatively 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. 

array, 

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 

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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