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PCT/ US98/ 21412 H GH FREQUENCY BI - LEVEL OFFSET
MULTI - PORT W¥3d6/19944 CROSS- REFERENCRCTRSBRRIED -
APPLI CATI ON 5 This application is related to U.S. )
provi si onal patent application Serial No. 60/ 061, 466 filed
Cct ober 9, 1997. FI ELD OF THE

| NVENTI ON The present invention relates to the field
of nodul ar connectors and nore 10 particularly, to the field of

mul ti-port jacks.

5 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

10 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.

15 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

20 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

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

_ advances in sennconductor technology, it has become mcreasmgly necessary to
mcrease the number of modular connector ports which can be mounted within a given
sied. L _ .

15

It is an object of the inr/enﬁon to iJrovide new and improved modular jacks
whrch operatlvely reduce near-end crosstalk : :
Iti is another ob_] ect of the 1nvent10n to provrde new and nnproved multi-level

20 . 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 1nvent10n to provrde new and nnproved Jacks which -
25 mclude a dedlcated vent passage to operatlvely allow for the passage of air through the
N It is st111 another object of the mventlon to prov1de 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.

2

vi ng stati on, referredto as "far-end s




WO 99/ 19944 : that the connectors thensel ves do not conprom se
the overall performance of the unshi el ded tw sted pair

i nter connectwdnog/tbady e typically used in LAN systens. The PCT/US98/21412 -
EI A/ TIA Category 5 electrical specifications specify the m ni mum near-end
crosstal k I solation for connectors used in 100 ohm unshi el ded
tw sted pair Ethernet type 5 I nterconnects at speeds of up to 100
VHz . VWhile it is desirable to use nodul ar connectors for
data transm ssi on fbis stilaanother object of the inventionde provide, a meowmshingproeedsinsert

st andar di zat| ﬁh connectors generally conprise a plurality
of electri cal 't s and conductors that-extend parallel and cl osely

spaced to - It is Sﬁﬁ%f)ﬁl&p?;jﬁ&%ﬁ %ﬁv&ftﬁﬂ% Bﬁwﬁ&ea W ﬁﬁcpinllﬂrWecﬂfnethod

excessive near-end crossta requencl es
I n addition, d‘ermhmfacmﬂnginsedtﬁfoiagwkc conponents has becone reduced with

5
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

10 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

15 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

20 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

25 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 outer housmg part may also mclude a forward bottom portion adjacent the
~ front face, an upper back portlon adjacent the top wall a rearward bottom portion
10 o 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. .
15 | In another embodrment of the mventxon, the contact/termmal members in each
| inner housmg part include at least one palr of contact/tenmnal members operatively
forming a wire pair whrch cross over one another. The contact/termmal members
include a contact portlon adapted to extend mto the respectlve plug-receiving .
receptacle, a termmal portlon adapted to be connected to a pnnted circuit board and an
20 _ mtennedrate bndgmg portlon extendmg between the contact portion and the terminal
portlon The cross over of the contact/terxmnal members occurs in the intermediate
portlon Also, a portlon of the mtermedxate portlon of one contact/termrnal member of
the crossover pair is 51tuated in a first plane m the inner housing paxt and a portion the
intermediate portxon of the other contact/temunal member of the crossover pair is
25 " 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/temﬁnal members Cross o'ver'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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It is still another object of the invention to provide a new and inproved
I nsert for a jack. It is still

~anot her obj o 99pfogddne i nvention to provide a new and i nprovegcirifgsiaz -
for manufacturing inserts for a jack. 5 _

- SUMVARY OF THE | NVENTI ON In order to achi eve at

" |l east sone of these objects, and others, in accordance with .

a first enbodi nent of the present invention, a bi-level offset nmultiple

port jack is pairisreduced due to thercposseest c@ﬂﬂgﬂr&lfqua%déiﬁoﬁ% roPiditsg £'8oas ¢
having a top wal | a bottomwall and a 10 front face having a
m d- portion aFfossRyesoLthssenduciorpaiy, ﬁb&m@&rjwmmmmhmsmmbrdﬁwtpnmof

wal | and the Qﬁm%evﬁ&, ’wlﬁf}q)r&%mrg rORIEY BB LB & co-rrrt]peanfsér? &')tstan%ard ﬁ} : he

out er housi ng
jacks. Preferably, both of the crossovers of the conductor pair occur in the same plane,

5 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
10 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
15 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.

20 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:

25 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. 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 mul’u-port jack of
15  FIGS. 1-3(a); ' '
FIG. 5(a) shows an isometric view of a contact arrangement for a lower -
receptacle in accordance with a first embodiment of the inve_ntion;
FIG. 5(b) shows an isometric view of a contact arrangement for an upper
receptacle in accordance with a first embodiment of the invention;
20 FIG. 6(a) showsa palr of bi-level offset multi-port jacks mounted within a
component housmg, S o :
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; _
25 o FIG. 7(b) shows a more detalled s1de view of a groundmg post of the shield of
FIG. 7(a) mounted ina PCB ' RN
FIG. 7(c) shows a side view of the s}neld of FIG. 7(a) prior to insertion of the
bi-level offset mul’u-port jack; - A -
FIG. 8 shows a bottom view of a PCB with the groundmg post of FIG. 7(b)
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resilient |atches of the plugs secured within the second (adjacent) jack,

t hereby al |l owi ng the first and second jacks to be nounted
nmor e cl oselyobggmifer . | n accordance ve¢TusesRuéi2her-.
enbodi nent of the bi-level offset nultiple port jack in
accordance with the invention, at |east one vent is provided in the jack to
allow air to 5 flow fromthe face of the jack through to the
conponents on a printed circuit board to which the jack is

mount ed. Thi sn&@itéd didFeid;i on is particularly advantageous in

applications in which the jack is nmounted to a face gl ate of an encl osed
housi ng. FIG. 9 shows a frontrviewsfthe gravadingigoss of F1GeA(bhindts i ncl ude a
forward bottomp i j.acent the front face, an upper
back portion )8 u}eeﬁ%ﬁtsﬁ%é’t op wall, a rearward bottom portion 10

adj acent the upperFICREH sheWws 4 Side oW of the 88 poRUTIFIGN7@) itidli Ng bet ween
t he forward and rearward bottom portions to thereby define a
redess at a nmgempfessddestasest er o

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;
10 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
15 . 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
20 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
25 ' 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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housi ng part extending between |ateral walls. The recess is receivable of a
~ printed circuit board. This provides an advantage of

;eggi ggoa_gﬁ’?ﬁg@ﬁgﬁér >115hei ont gxt enston of I n. anot her errbogjfﬁi}ri{s%%zﬁg "-?_n

i nvention, the contact/term nal nmenbers in each . I nner

housi ng part include at |east one pair of contact/term nal nenbers
operatively formng a wire pair which cross over one
another. The cont e/ Ebiihg 3 shown in FIGS.1A-1G 4ffhad Srht $4081195 2
portion adapted to extend Int® the respective plug-receiving -

receptacl e, aop wallild6)a jtton wall 415 pubsthntiallpparaitel netteach walld 10, dppbsed ci r cui t.
board and.an_ 20 _ . i nt ermedi ate bridging portion extendi ng between
the contact iedal wally D, aderwasd hetipm portion 130, a rearward bettom partiondd0catbss over

of the cont a%éé.q%gi@?}bﬁr?ﬂggﬁtihga?’%ﬁcﬁ orkif 166" Fnd B

portion. Al so, rmedpat e portion obe?)a%% 105 of the ou_ter

a first plane inthe inner housing part and a portion

i nt er medi at ebpmmi%ﬂilscﬁlotlﬂé-_.ahﬁﬁﬂngf@m B dafinesn Aisst, yppeniow off six plugcr ossover
pair is 25 sifgyated in,.a,secaon |ane different fromthe first
blane to t hePBHYES AN Ad RETE s holtipl prant Of syinmelry “a", i & jeaond, 1omerrowy '

merrber s Wi t hepkixGiig asertutd3@N 60eichaading Brv%f'tﬁ!aﬁﬂhﬂe oft Symetry “b,”, where i= 1
~contact/term nal nenbers cross over one another tw ce such that the
rel ati ve posithrough 6f As shown in FIGS. 1A andHB, therupper plug epérhues 200 throughs200; he

DL Ganon vt e Bogtvb i A kPR Al et 2 o everaifiics o

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

corgt act/ t er mhpasingpard 200 his a mid-portion 107 whidhhssub_"smﬁahte%armél to the t&p hntht ed in
e :

aperture 200 in the upper row is not completely, directly opposite any plug aperture 210 .
in the lower row. Although six plug_ép_e_i'.tﬁre é'r_e_fonned in each of the upper and lower
rows, it is pos_sible to foim the jack w1th é\ny number of plug apertures in each row (not. -
15 necessarily the same érxibmi in each row), including with a minimum of a single plug |
aperture in each row. e ol DR
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
20 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
25 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. -+ -

Referring to FIG. 2, a lower inner housing part (also referred to herein as a

8
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WO 99/ 19944 pair is reduced due to the crossover

configuration. In addition, by providing a double crossover
of ‘the condwadeynopsd r, the nodul ar jack can maintain the standayosskapipr i nt
of an RJ type jack, while providing reduced cross-talk in
conparison to standard RJ-type j acks. Preferably, both of

the crossovers of the conductor pair occur in the sane plane. 5

In accordance with a further enbodi ment of the invention, the double
crossover lower insert) 1000 dndludps aegbnemlly E-shapak dieleettie dhodymmﬁ ared dightl evel
of fset multiple port Jack descri_ bed to provide a

conpact, nul t iSPERCYEH E‘“}ahﬁ‘ﬁn\hﬁ‘isélq Q@nﬁx inglude erspestive cortact;portions 260 and
| th . fle! | th
dear e e RaseB efhinkl orh IO ProfBraB), le coftaEPlefinbal BmBBS 10103, "¢

outer

The shi el d i nghéidfted withibte dibfectric body 1030by|nﬂj§ctfdnxh@laﬁig aldeoughotherever ed
spring beam and at_ | east one bifurcated groundi ng

conrfected to ea@mtmsﬁn%odfdmwnm hesast may bB@ﬁhiqu Exsb%qlmfs bedy, 1 3 0ingludesh d
g? CP he pl ane &p%%f aﬂe&@%lé)f%ﬁ%n‘orﬁ%ﬁgge SidSs &‘%5 b&iy {djbg ﬁsonel)ﬁge%gﬁ Qﬁthom

lower mserts 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

10 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

15 : 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

20 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

25 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

9



and outward fromthe outer -housing part. The shield may al so include a
panfal 4 ' I ncl gdl ng a PCB groundi ng post. The PCB groundi ng post
I ncl udes ortion and a 15 - foot portion in nt
sides ter I‘W‘H&’l ##in at |east one tine. The foot IOportlon I%lc'fﬂls@ﬁzﬁw
adapted to be inserted into a nmounting hole in a printed circuit board to
whi ch the jack I s nounted such that upon I nsertion of the

f oot portion the nmount. sides are conpressed i nwardly and
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f ol |h ovmh ng Other construttions ofawpperandrlpwen inseriatiesy keowsed irsacsgrdancawithect i on
W t the ac

FIG 1A is @qnﬁgﬁﬁogggg;?%gﬂm %ﬁ?l"%l’“%lfﬁa%ﬁ %‘l"tﬁ‘fgt?@lﬁjrg‘gﬁl%eﬁfmg s |

offset - facmgcontact/téﬂnleal" Biberg-ack:. i-n-accordance-wit-h -an..ewbodi ment of
t e inventi . FIG 1Bis a front view of the outer .
housi ng part shoo asseniblgthejrk;k 10 eaehlowermserthOO 1s1nsert¢ct1ntolme|ogtea r ear v. ew
of the outer. hqQusin

is atop vi bopsiag par l@hah slfd{g%m@re F; Q?Q tbgrﬁg&,}pte ﬁ pﬁr Qf olimsed channels 151 G

5 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
10 | 134 (FIG lC) Once the Jack lO is assembled by inserting the lower and upper inserts
© 1000 and 1100 into the outer housrng 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 posrtrons of the termlnal portlons 1020, 1120 of the contact/termmal

members 1010,1110 of the lower and upper inserts 1000, 1 100, respectively:: -
15 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 recelve 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
20 inserted into one of the receptacles the conductor blades 230 engage the contact
| portrons 260 of the contact/terrmnal members lOl 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 compnses an aperture 253 whrch is partlally enclosed by a pair of
- protrusions 251, 252 (FIG 1D). ' TR R
25 7 'With thrs constructlon, when a plurahty of b1-leve1 multl-port Jaeks 10 are
o 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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FIG 1lE is a right side view of the outer housing part shown in Fig. 1A
FIG 1F is view taken along the line 1F 1F of Fig. 1E;

FIG 1Gis swemeken along the line 1G1G of Fig. 1C PCT/US98/21412 -
FIG 2 is an isometric view of a | ower inner housing part of a bi-level
of fset 5 mul ti-port jack in accordance with an enbodi nent of the
I nventi on; FIG 3(a) shows an isonetric view of an
upper inner housing part of a bi-Ievel of fset multi-port jack
i n accor dancewithintherecesstforthed-byt reafwdrd doitor oitich 140 and lower back portion 160 F! G

 2ccbr dance. wi R ok 01T HOH 0L B FYREIViRe BheRtesionrthe Rpsen ekt fortbe sk and
st oo 10hcn apnty il st ot R R o FHE A
i nventi on; mounted entirely on top of the PCB. In this regard, it is important to note that the

5 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. _

10 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

15 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

20 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.

25 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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FIG 3(c) shows a top view of a prior art nodul ar plug;
FIG 3(d) shows a side view of a prior art nodul ar plug;

FIG 4 shows a top view of aPCBfor the bi -1 evel offset ack of
15 wo9%9&f 1-3(a); FIG 5(a) ggg&@sg!ﬁfu iorretrlc

view of a contact arrangenment for a | ower : receptacle in
accordance wth a first enbodi nent of. the invention;
FIG 5(b) shows an isonetric view of a contact arrangenent for an upper

Pt sl BPULARG Wi I ol apB TR EBlochlty DB RRASTY, |

conmponent hbassa dugout formed in its closed end, and ﬂie(ﬁck&db)ldahm aﬁ)diﬁ&ﬁéftﬁePUB)n :
t hrough the.conponent housi ng- of FIG 7(a)

FI G
shows a si d@%ﬂe\mwswﬂmm&@mﬂfl@&m&%ﬂ Ingbistype:efiapphieationi mg a

A

0§ Thereforé; the off{eRarrdfipemettCofithe plu es 200, 210 of the jack 10 allow the 7(C) -
shows a side view of the shield of Fl 7 a) prior to insertion of the

bi - | evel of f Yeshapgd housings falbsstacked more closely to one another, therebyssaving spadeot t om
view of a R ent\llyI tticpn § e gb%% i§ gcc%(r)nspthsﬁed via %e ve&g)l 64 in the manner described ‘

’ above with regard to FIG. 6b . o ,

_ Referring again to FIGS 1A-lG 2 and 3a through 3b, the manner in which the

10 contact/terminal members 1010,1110 are mount_c:d within the o_uter housing part 100
will now be deséribed in detail. Each uppei' plug receiving receptacle is defined by a
comb portion 122 haviﬁg interior wa.ll 8b0 havmg a plurality of longitudinally spaded- .
partitions 810 extendmg downwardly therefrom which define slots 820 for receiving a
contact portion of its respectxve contact/termmal members 1110 (FIGS. 1B and 1G).

15 Each lower plug receiving receptacle is deﬁ_ned by a comb portion 122 having interior
wall 830 having a plurallty of lorigii_tﬁdinally spaced part_itions 840 extending upwardly
therefrom which define slots 850'f.or ré‘céi#ing__a_ contact portion of its respective
contact/terminal members 1010 (FIGS. IBand 1G). . - |

FIG. 5a shows an isometric view of the contéct/ternﬁnal I_nembers 1010 of the

20 lower insert 1000 and FIG. 5b shows an isometric view of the contact/terminal
members 1110 of the uppér insert 11 00 in ébcﬁfdance with one embodiment of the _
invention. In éccordémce with the embodimen_ts shown in FIGS. 5a and 5b, a double - i [
crossover is provided beﬁaveen_: contact/tefmine_il_ members 101 0.1 and 1010.8,

_ . contact/terminal members 11 10.1 and 1110.8, contact/terminal members 1010.3 and
25 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_rossovér of 1,2 or 4 wire pairs may alternatively be provided. - .

Moreover, it should be noted that the dduble—_crossover aspect of the present invention
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- WD 99/ 19944 nount ed t herein; FIG 9

shows a front view of the grounding post of FIG 7(b) inits _
unconpr essefodIbvAadsa1 FIG 10 shows a si decywsysmiz he
groundi ng post of FIG 7(b) inits 5 unconpr essed state;

FIG 11 shows a bottom view of the grounding post of FIG 7(b) inits
unconpr essed state; FIG 12 shows a front view of a
shi el ded bi-level offset nulti-port jack in accordance with
an enbodi nenmayfalscee emploped inrsinglé)port modular connectors. Thelactual Grossovésofthé Op
view of a shielded bi-level offset pulti-port jack in . )
accordance wcP terminalmemhers gecurs;in anjptermediate bridging portion extending FI G

14 shows a-bgbivuh the¥rbct ortidh 266/5A fle bk e tMBN dpbaiRely, t@gividd

for the crossover, the intermediate portion of the contact/terminal members which cross

5 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

10 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.

15 _ 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

iO 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.

25 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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accordance with an enmbodi nent of, t he invention; | FI G
15 shows a vi ew of a shield in accordance with the present invention in its

15 ‘é\t st at e; FIG 16 shows _a side view of
{58 i

a bifur cat&? i ng tab and cantil ever beamin PCT/US 8Pdarice

W th an enbodl ment of the invention; FIG 17 shows the
nol di ng position for the an upper inner housing part of FIG
~3a; and 20 FIG 18 shovvs t he. positioning of the inner

housi ng part shig %8sb&eﬁn@$§%zmbl s porti-on .of.a-nold,, a
vertically rmva er I.on oFthe rmld andalaterally

novi ng si de pOFtllmrn@fallid'ﬂudl@ﬂmOiﬁa%E&dﬁml%ﬁﬂxa(\? ﬁmaemﬂaaméﬁeafthef the
i nvention. DETAI LED DESCR! PTI ON OF THE PREFERRED

EMBODI MENTS iryention will now be described mitharsppetdo RS 1 Hak theough i ﬂbg shilsbein

| i ke referen ent.i cal. -
correspondi ng%@?@?hﬁéﬂgﬁ%ﬁ{lﬁg@g lO ‘lFs‘éRl%ed a3°g"r l'evel” of fset multi-
post jack in accorianseallié tHielih200 mnﬁe&ordf&auen&ﬁlafsﬁlglme&r&llaa jat 10
and includes an " out er- houst ng part. 100 1A-1G), inner

housi ng par t whidhOis ﬂat)mtS(blmgcsstatQ aashqux FIG. 15. Refemng to FiGSéT(g)adxd 15, thee
(;Ut er housin ngférfzo& is con?i%ure'd tS ?nc'h?de a facsehpa%leljlél g top panel]l%l) a back panel
1300, a bottom panel 1291 anda palr 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 -
| 10 side panels 1295 about 90 degrees mward relatlve to the face panel 1210 The top
panel 1290 further mcludes a palr of tabs 1294 whlch are bent over the respective side
panels 1295, and the back panel 1300 s1m11ar1y 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
15 ' _' 7c, the back panel 1300 is bent mwardly about 90 degrees, and the tabs 1293 engage the
side panels 1295, P 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
20 ~ each cut-out 1230. The tabs 1240 are bent Jinwardly to reside in respective recesses
1241 in the plyg recervmg receptacles ahgmng 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. . . N R
25 Referring to FIG 13 the top panel 1290 of the sh1eld 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
dlsposed around the Jack 10. Refemng to FIGS. 13 and 15, the top panel 1290 ﬁ.lrther
includes bifurcated grounding tabs 1260 and_ cantilevered spnng beams 1270. A
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The outer housing part 100 is shown in FIGS. 1A-1G and has a front face
105, a top wall 110, a bottomwall 115 substantially

pafal | el towdw/goeqs wal | 110, opposed ' | at er alpcyatdosnidd, a
forward bottom portion 130, a rearward bottom portion 140, an

upper back portion 150 and a | ower back portion 160. The front face 105 of
the outer 5 housi ng part 100 has a md-portion 107 which is
substantially parallel to the top and bottomwalls 110, 115.
The front factape®idadgrownding tah 1261 andvputilevered spring beapl 1271 is also provided.

2 Second. | owdpe Kptparet 1290 aisd Heflad™fk oifoph ik i et mreddp prerasich

having a vert }éégéctfveelﬂﬁhilﬂésn%ﬁm% ISA) c'iigix@ ?#er T El%_'f 500 - when the shielc& b%(fo is

through 6. As shown in F 1A an e upper plug apertures err]

t hrough 2006 disposed around the jaskd0of f set fromthe | ower plug apertures 210,
From 't corr esponBeUGrBRIR BIC-af e BobprpaBs 19k thanasispostdaronnd s,
a plug 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
10 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
15 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
20 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
25 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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aperture 200 in the upper row'ls not conpletely, directly opposite any plug

aperture 210 in the | ower row. Although SIX pl ug aperture
are forne of the upper and | ower

possi bl e ?W&%ﬁﬁ&?he jack with any number of plug apertur est &ﬁ”@%@ﬂ‘éow
(not 15 necessarily the sane anount in each row), including with a
m ni mum of a single plug aperture in each row.

Rearward bottom portion 140 and | ower back portion 160 forma recess which
receives a | fmr 1A),
such t hat thédggg%b& A%H{Oht 198{@9&??{?#{&%@0@%@5 eggﬁt%%%%t%{ruggqual to

the | ength ofdge®086 ohd&kceptﬁ' triount 6920410 [Atheir uncompreskémcoedhmd; asshowahown
in FIG 1A a step 162 i-s -also provided to naintain:

Bet ween t Ee inddBRal@andil.dhs giameten B betweenthe PWéf ?rﬂdécgt}%tgﬁﬂloph@@ﬁtmé@ nt act-
AEL\;\I:ESHO]E Se%ﬁ d]%@ﬁ%’% gtte%)ﬁ’%aber%&ﬁ%e% Pthgihq)u ’ E %QQPHWG f&& % O0'allowair

tos Howevaiﬂxe‘dimﬁe%éh ﬂlaeeteehnéstmpaeh 2095 wiesstithan BB 300, and

the conponents mounted: 25 : t'her.eon. “Each vent 164 extends from an
opening in tdt&nﬂkonfﬁlﬁm@mmﬁhob 299} inthe FCR HA0. Consequently, as the foot;pertion

Shoan™ P2 20s0% mbbted' il e hBiE A9 BRlnedRER IR 2RSSR L T

utilized in ﬁ@ﬁkﬂ%fdes 9046\"2?)}11 QMQ%II compress inwardly to pﬂﬁvﬂiera éiréﬁrﬁttﬂé Bveen the
illustrated jack. Referring ower I nner

housi ng par tm(mntssuies aoem r2@dl ,t294ﬁ enéﬂw meummg hole 20 1 that msures a reliable
810 mechanical attachment of the Jack 10to 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 mserted mto the hole 2091 the mount sxdes 2040 2041, 2042 are securely
"engaged to the wall of the hole 2091 R e g et

When a Jack 10 havmg the shxeld 1200 mounted thereon is mounted within a

15 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 hetween 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
20  tabs 1260 and cantllevered spnng beams 1270 is shown in FIG. 16.

In addmon, in accordance w1th thls embodtment, 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

25 | 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 emhodlment of the present invention, one or more
of the blﬁlrcated groundmg tabs 1260 are offset rearwardly with respect to the other
'groundmg tabs 1260 (as mdlcated with dashed lines in FIG. 13). By providing such a
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WO 99/ 19944 | ower insert) 1000 includes a generally
L-shaped diel ectric body 1030 and ei ght contact/term nal
meriber s 101wovwe/®bad ncl ude respective contact portions 260 apgdtryseszisiz -
respective terminal portions 1020. Preferably, the contact/term nal menbers

1010 are mounted within the dielectric body 1030 by
I njection nolding, although other 5 nmount i ng net hods known in
the art nmay be utilized. The dielectric body 1030 incl udes a

pai r of el ongaaggeredconfigufation, theptoderamgs fordbes distancdbetivoehythé @, 120 ofi the
insertion of th | owey jnserts 1000 .into the_outer housing -
part 100, a pt dﬂ@@%?ﬂ%%&%ﬁ?&@é"mcmased' Inalg‘9“‘1011# &ppfigyration reduces; | ng
plug is for Is Ies ; i: . . .

Pbort ur es_ o1 otie a6t whtchhefad 6 HISpbliAFw R inGlribhfladiP0 and shictd,

by opposed 101200 through thedutsitdr thacthdéesplate. t he out er housing part 100 (or by
one_interior wall and the inner surface a |lateral wall

. . of
12050f the outer hiAscordanse with »Hyrther ermbpdiment of the inventies, tho,auents 4280 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
10 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
15 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
20 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
25 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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housi ng part 100, an inner surface of the bottomwall 115 of the outer
housi ng part 100, an upper lip 124 projecting inward from

the m d-po 7 of the front face 105 of t %
housi ng pa&{d%} nd the Iovver surface 1050 of the respectlsé'p’(ﬁg%ﬁ{znséft
15 1000. ; Referring to FIG 3a, an upper

I nner housing part (also referred to herein as an upper
i nsert) 1100 |ncludes a generally L- shaped dielectric body 1130 and ei ght

gggt act/term nal spect Ive ter m na porﬁngﬁéa%ggbgP%Pﬁ%f%% ﬁons 260

cont act / t er npoiats ]rﬁmhadslsnlllﬁomaerﬁ@x into the mold. In avoondtmat with ﬂiefim'tdnﬁon,
al t hough qt her

dielectric b 30 nj ection ;nol din
mount i ng net ﬁ@degléwamsmnp%@w if 88t abég G%grrtr%awrﬂr nb#erzeeﬁar acshoway 1130

| ud b
e bocy 1138 FIGS: 7 and 18 (AR profapfy) 88%eBrekly” By 0iaRE ARASHG SLAER, 7,
the outer hojtds pessidie fo I, theingért 91 Y05 e pige UHIENE sattier strips. Referring to

recei vabl e of a mating plug is-formed in alignment with a respectjve one of .

the plug 25 FIG. 18, the moldj vmfaémmhmlﬁ%anppmrpﬂewnompmdfarmng ace

oS ot oot CHe I8 e B 100, 190 wpect B R
part 100 (orDwngﬂemaraﬁrgp}bceéelthe@e&epbﬁﬂmlmoer g?w;io%ﬁ&xﬂomaﬁcﬁélﬁf wal |
120 of the outer housi ng part a conb portion 122 of

t he out er. hopestiag 1860 mxm@xemslﬁmmw@dm& éB 50 that the moldls closedhand op wal |

118 0" the oW NSRS BRTwiA0 8 ml ol el R5RL LA kRfhds O™

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
15 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 unders_tood_ that other
enibodiinent; of ihej_i_r'n:rentibn are possible in the lighf of the above teachings, .
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WO 99/ 19944 the md-portion 107 of the front face 105 of
the outer housing part 100 and the upper surface 1150 of the

respective iebsoddasert 1100. - her conspcyaisogaipf -

upper and lower inserts may be used g\m! 5& L\@kh t he
invention, e.g., a mxture of forwar\m““ term nal nenbers and
rearward 5 faci ng contact werfbers. To
assenbl e the jack 10, each lower insert 1000 is inserted into the outer

housi ng part CIAMMSs!iding the ribs 1040 thereof into a pair of opposed

channel s 131 . formed between nenbers 132 (FIG 1C), and each
upper insert MOBA®: nserted into the out er housing 100 by
sliding the ribs 1340 i 1, ﬂg’ﬁﬁ" ween nenbers 10

134 (FIG 10). mcé'the%g’gﬁhWang%ggﬁ%ﬁ{e 3? I'nserting the | ower and
upper inserts an outer housing)iet kavihgld @ wail, @ bohtemomdlbandwfisntfacetaavingld0,
the jack 10 may be pounted to_t he PCB 300, FIG, 4 shows an

i 11 8strative padpogionprasged sbstaptallyspasaliel to mdfrgiesnosaidtoprivaliand 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
10 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
15 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.

20
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
25 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



‘correspond to the positions of the terninal portions 1020, 1120 of the
contact/term nal : ‘nmenbers 1010, 1110 of the | ower and upper

L i <szer UMY o " bRt

upper and |l ower row of the jack 10 is donfli glreli to receive a respective
nodul ar : - connector plug 220. In this regard, the top wall 110
and bottomwall 115 of the outer : "~ housing part 100 includes a
| at chi ng cut dg‘ﬂmg t f :

par al | el con?idsfc’tdgr Egggadzé'?) aﬁgmgﬂg{e5| T éﬁ‘%&%@f%ﬁt%ihﬁmb\xﬁéﬁwé‘tm ug
220 is 20 thepnntedcuméoadcﬁomammngsmﬂrmmwﬁmmeﬁMmmerductor

bl ades 230 ﬁﬂ e the contact - . portions 260 of the

contact/ter &%ﬁ%‘ ERAber s 1010, 1110, “and the resilient plug latch:

240 engages the latchi.ng. cut-out- 250.. 1.n. order to .reduce the size of the
jack 10, each | at chi ng cutout 250" ¢onprises an aperture 253
which is part ially. encﬂ‘hegxdkbfchuma;wher&msaldouterhousmgpmodsmplﬂswlasleﬁﬁl 252
(FIG 1D). h this . constructi. ‘when a plurality of .
bi -1 evel nul?‘FQYﬁﬁtPaﬁsa&%?‘tej@%@msa‘dﬁMt ace t0 a gy, W%F&h%’ﬁlng}’aﬁbove one
anot her on. respective PCBs; - and plugs. 220 are inserted = . into
each receptacl e of each jack 10, the plug |atch 240 of a piug 220 inserted |
into an 6. Thejack bEclaiv 2 cWherein sﬁiﬂﬁ)wtéi(hbuﬁlﬂgpm’tf\n‘ﬂﬁi‘ ichides f er e

with the plu Iatch of apl‘@glnserted into a | ower.
recept acl e olateaplovailsy integior s sityated-swostausinllynaraliel Wﬁ@@@@llﬁ endroembed

19 | portlons extending inward from an inner surface of said top wall and an m_ner_surface of

said botfom 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
mclude a latching cutout situated in a portion of said top wall or said bottom wall
deﬁmng said plug-receiving receptacle.

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

recelwngreceptacles T

9. Thejackof claim 1, wherein said inner housing parts include at least one - .
25 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 ' y
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

20 : : | ﬂ




- WD 99/19944 W thi nthe recess fornmed by rearward bottom

portion 140 and | ower back portion 16 (behind the I|ower
row of pl ugwoessesggdang r ecept acl es), tﬁmﬂ“mnmml“m for threTusokzens -
PCB assenbly is reduced as conpared to 9ricor tart configurations in whi ch
the jack is nmounted entirely on top of the PCB. In this
regard, it is inportant to note that the 5 provi sion of a
recess in a multi-level jack is independent on the arrangement of plug-
receiving r ec&pnbfap@gf outer @“Sh’g mrtugal%pppﬁtrummk h?nsmgnﬁart being ddiﬁrmtmhan he
out er housing__. . . part of s a jack.. In other words, .a

MUl ti-ovel | ; St Igwerinmer hopsing Birt afd seid i Po BE i gt ofe Spereut® beng sifuated
recei ving a PgElow saltPsdcord fovPbf ekt GSipetiu@S i n the front face of the

out er housing part is wthin the scope of the i nvention. 10
In certain applications, it is contenplated that the front portion of the

J;aar r égr housi ng. R&f er ﬁ‘ﬂ‘lﬁwgfa% ?-SV?‘“V&I} Qalc 0?33%32‘%@%@32 gg’f’grgggerpl ate of
electrical cofpubarRicRidBda sitfdtanBaiy P ¥Raped thEBMHE Bbdy, sWdiddnfch@bhind
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
10 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

15 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.

20
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
25 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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bi-1evel offset nultiple port jacks 10 nmounted thereon. The conponent
housi ng 500" I'neludes - a face plate 510 with a pair of cutouts

nrougnt woREhE .02t SHTIRUHMTBI - cspec: e n a”'éﬁl ak

havi ng various el ectrical conponéntts 690 smmount ed thereon. The of fset
arrangenent of the plug apertures 200,210 of each jack 10
al l ow the cut outs'520 (and thus the j acks 10) : - to be arranged

gle)rre)ogls?ileeyt tc.)-ore ace tJT‘Wﬁ{;palr t@#ﬂgﬁgg&ﬁ&tﬂt&t ST ngﬁ eﬁ%gu‘tngwglng to

stack the j ammcepbmon adapted to exﬂeﬁd(ihtb died respeotive plng@éceMﬁg rwqitﬁtﬂé aln:
addition, .referring to FIG 6b, the vents 164.of the. j acks

10, which arterminal Rostieniadapted de he gonnepied to pprnied éuv!@hbqara@mdm mtﬁmwéxatecss

300 b f
t he cgrrponerﬁndl%nt%q orl{tgrorg- 'F%EEP%(’I} ?aui J:O%\%clt B Sl%ogqﬁ%%ﬂé F"' pg{tg)t&e gal °
cogrponent s Gpgks@Net mam?reeﬁp&hdm cff%oﬁtﬁ@th@ﬁmﬁﬂ théiRbérb B¥éuting in said

air through. the vepts 164, :25 . The provrsron of vent s
for allow ngntermedlatewortinnough a Jack “and i partlcui TR EER

mul ti-port jack,.i;ts. rndependent of- t:he .provi-si,an. of offset ,pl ug,. apertures n
the front face " of the out er housi ng’ part ‘and ‘ray be uti l'ized
in a nulti-port jgck V‘I‘Ke']ﬁéléomzfrﬁle% th'ﬂmaportronofsaldmte:ﬁfeﬁfattédlp ofa

FIG 3b shows another manner in whi ch a Jjack 10 nay be nounte |n a

11 first one of each of sard at least one pair of contact/termmal members is s1tuated ina

10 first plane in said inner housing part and a portron sa1d 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/termmal members w1thout contact therebetween e

15 18, The jack of claim 16, wherein said at least one pair of contact/terminal
members cross over one another twice such that the relative position of said
contact/terminal members at said terminal portion and at said contact portion is the

AR R

20 19. The Jack of clalm 1, further compnsmg a metalhc shreld for enclosing
i 1sa1d outer housing part and sard inner housmg parts S T

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
25 wall of said outer housing part, a bottom panel for overlying said bottom wall of said
outer housing part, side panels for overlying lateral walls of said outer housing part and

a back panel for overlymg an open rear of said outer housmg part.

21.  The jack of claim 19, wherein said shield includes a panel having at least

22




ng??{:;??gﬁ a generally Ushgggg El)at eﬂ\m ““ m‘“\“‘) ust ng. h!’ig ;hi:zt out

formed i n iweoshmied end, and the Ja at PeaSt a porpdwosssiistae RCB
300 are disposed within t he U- shaped housing 261. In this type of
application, a plurality of U shaped housi ngs 261 are
generally stacked on top of one another. 5 Therefore, the offset
arrangenent of the plu apertures 200, 210 of the jack 10 allow the

U- shaped housnegantilevdred mmglhedmrandat Idastomk pifurcated graunmiitgtab colrectdito savi ng

space. ntilation the PCB 300 is acconplished via the
vents 164 m%ﬂé%mgﬁe%emﬁm%em above with regard to FIG
6b. Referring again to FIGS. I A-1G 2 and 3a through
3b, the manner in which the 10 contact/term nal nmenbers 1010, 1110

are nounted wit hi 22 he Thet;mldmﬁdénglp&merewmd spring beam is substaritially plinke
described in detail._ Each uagf pl ug. . recei VI n recept acle is defined by a
o

corb porti on angd2a¢hyef s3il at deast ons: gropndingtab inglydes @ pairaf fingersiexteading out of
l ongi tudi nal Iy, pBR¢ &F said spring beam and outward from said outer housm_g 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
10 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

15 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
QO 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.

25 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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partitions

810 extendi ng downwardly therefromwhich define slots 820 for

receiving a contact portion of—+tsTespective

contact/te
pl ug recei

wal | 830 having a plurality of

ext endi ng

ed partitions 840
refriom Wmch define slots 850 for

mbers 1110 (FIGS’T’and 16
%%?‘P%Jggpt acle is defl&m gﬁtlon 122 'f’ﬁ(/ﬁﬁy&l& er| or
e

upwar dl y

receiving a contact portion of its respective

contact/te

5a shows an 1SO

| ower inse
contact/te
accor dance
accor dance
crossover
cogtact/te
and 25
contact/te
‘contact/te

B ARE Raid bl Sl st oo o e dpeloipe oot o

ICVIeWO he ¢ erm e 20

rtb&&ﬁ@pmnﬁaﬁcerﬁhmatﬁum for®, dnauppet beck peitiin adfacti@aid top wall,a -
rm nal - - menbers 1110 of the uw&g i nsert 1100 in
wiearwasd dottem dartinsradasent said upper back portion and ¢lasen tosaid top wall

i ;ﬁ%{}géi?g%wp%@%écont acf1 /l &ér m%éPé@Sr&rg %gg%g%g\%%glﬁ%dlo 10. 8,

r nfopwhrd Endiedrérardbditon poitiodsltbdhdtebycdufing @lrédess 46 o vhr dﬁmlﬁerl 010.3

1010.7, contact/term nal nenbers 1110.3 and 1110.
r rhonsing-anthehind said at least one apertaredn said fiest 10 (saBl reggsd being

rm nal 10. 4 11 0.5. This provides a
doubl e cross{?\‘}%‘?’atgenf?lpggt c%mbgqafg, &2, 485, and 7&8. It shoul d be
noted, however, mnerhousmgpartstelaéﬁa@adé@&'m ﬁl&b&éﬁ%ﬁg%ﬂ% d@fiﬂéraﬁl ugd re
0

pairs may al ternativel y be provided. Moreover, It s

not ed t hat
%0 |

15

20

25

uld be
t ieceivingiseesptacleswith said autoehousisfg paridn phgmmmt withzerespestive one of

said apertures in said front face of said outer housing part, each of said inner housing
~ parts including contact/ternnnal members for engaglng contacts of a plug insertable into

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 R

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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: may al so be enployed in single port nodul ar
connectors. The actual crossover of the “mml“u ontact/term nal _
mertber s occwo /e i nternediate bri dglml‘“lml“l di ng PCT/US98/21412 -
between the contact portion 260 and the t*er i nal 'bortidn. Mre
specifically, to provide for the crossover, the internediate
portion of the contact/term nal nenbers which cross 5 over one
anot her are positioned in different planes.

accordance with t hesaqﬂrcwﬂ‘dlousmg part inglyding atteast b&dediaamddvmhpassqtgecnxtehdngg a

doubl e cross-qver qaf one nor e re irs wll sult n.reduced near-end
cross talk in th said front emam@%m&@?&%’?%mﬁ %PB‘F"%Y yaﬂﬁ’mw&gt
comuni cat i ongh@eki cations in which 4 wire

5 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.

10 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,

15 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
20 offset at an angle of about 35 degrees from the horizontal plane.
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pairs are used, a double crossover of wire pairs 1&, 4&5, and 7&8 is
provided. In 10 applications in which only wire pairs 1& and 3&6
are used, for exanple Ethernet applications, a double
crossover owom9riesqaai rs 1&2 and 3&6 is preferably provided. PCT/US9821412° -
Moreover, it has been found that by prdv28ing a doubl e-crossover of wire

pairs in accordance with the invention, a nmodular jack can
be provided which neets EIA/TIA Cat egory 5 m ni mum near - end
cross talk isolation standards. 15 In addition, by

provi ding a doubl e crossover of the wire pairs, thegonventional
"footprint" of the RJ type connector is naintainrad.p-or exanple, by
provi ding a doubl e crossover, T\ sitions of wires 1-8 of
each port of the connector 10 in accordance w th the present
invention will be identical to the positiaons \( s®d8in a
conventi onal connector which does not inc@d \Q ™&sovers. This is
significant 20 because, by maitnt tAE conventional RJ type
footprint, the double crossover A\ connector in '
accordance with the present invention SR [dPp-in
repl acenent for conventional conne 2] X,ﬁhe pr esent
i nvention all ows el 3 (o pe upgraded to
Category 5 requirenents w thout repl # abt ering

L\ heey egard to

~cont enpl at ed

exi sting PCBs. 25
a_cp - out of
such applications, it is desirablg ;_-‘;

FIG 6a and 6b, in certain applicatyfons
NS A houst™g. In
'\\\t ”I.-UIVI-I d~a sretallic
shi el d which surrounds the jagk 1p, MNP ARY/

that the front portion of the jack /10 w IR g \
/I (; \/ /B
M- t'v‘. Ly tr@
face plate 510 of the housi ng=50( \\ %A\\é%"’l ofde
' f;"\ e

a face plate of a |Arger 4 VW
\ %
"
applications, a netal X
5\\.# ©

\

W/
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13 WD 99/ 19944 shield is also sonetinmes
desi rabl e. A nmetallic shield 1200 in accordance with
a preferred Wai90d4ent of the invention Wl npgrB8esn1412
described with respect to FIGS. 7(a) thrddagh 15. The shield -
1200 may be used independent_of the jack 10 de | bed above. 5

The netallic shield 1200 is _ - a single sheet of netal
which is flat inits blank $ S ' erring to FIGS.
7(a) and 15, the . S = Lgur to include a face
panel 1210, a top panel 1290\ a i== &l 41— 1300, a bottom
panel 1291, and a pair of ?-i %F’LZE %e S |d 1200 is forned
into a free-standing uniét)o A he | Eo=n 290, the bottom panel
1291, and the = . ‘ )
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10 side panel s 1295 about 90 degrees inward relative to the face

panel 1210. The top - panel 1290 further includes a.pair of
tabs 1294 whworssasmisbent over the respective side panel s
ludes a pair of t RIUSHBR 140k ch

1295, and the back panel 1300 simlarlyg 6ﬂ§

are bent i nwagdhy about 9 The resulting
free-standing structure isfsno I _ 7c. Once the jack
10 is inserted into t | T ﬁalndlcated in FIG 15
7c, the back panel 1 i : deyrees, and the tabs
1293 engage the - i o
Referring to FIG 12, the [f[aC = .cut-outs 1230
arranged in SHBS piar altl r.ows and which are
configured to overlay the pan " plug apertures
Bair 4@ are provided in 20

200, 210 of the jack 10. A

each cut-out 1230. 'ﬂ¥5tab 44 .t.o reside in respective

recesses [ Lerr ecelfvihg receptacl es aligning
with the plug apertures 2003 . | < of cutouts 1220 are
al so provided in the shie 1 -] The 2 Il overlay the
vents 164 of the outer houss ey | eId 1200 is di sposed
around the I B= Referring to FIG
13, the top panel 1290 of |t et = five .
attachnment tabs 1250 whic r @ phemnt— t ﬁe secured in respective
not ches 12 ns ‘ e ‘out er housi ng part
100 when the shield 1200 i d=around the jack 10.

L jurt her

Referring to FIGS. 13%;
evered spring beans 1270.

i ncl udes bi furcated un
A ep _
R
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14 WO 99/ 19944
tab 1261 and cantil evered spring beam 1271 is al so provided.

Thé top panelwdgdfpead so includes six cut-outs 1280 which are cadfigosiRsat O
over |l ay respective Iatchlmgzaenbers 250 of the upper )

receptacl es 200 when the shield 1200 is

jack 10. 5 F@ferring Eggg
i s shown di sposed around thg Jac

I ncl udes seven staki ng aper

u
respective staking posts 13£ﬂ

housi ng 100

10. The bottom panel 1291 f{u
groundi ng tabs 1260 and carff
trapezoi dal grounding tab 1p
provi ded.

[

1
S|~

I

t ‘
i | eMgn@d spring beans
61 *Wcantilevered sp

1o

125l

o

u”“
ll'“lnu"

trapezoi dal grounding

di sposed around the

| G 14, the bottom panel 1291

'?T‘““E bott om panel 1291

res 1292 which are < o
n the forward boTTOIM IZOTof the exterior
the shield 1200|:5'Tl dsed around the jack
lgs bi furcat ed

I_"'_lu

F1G./1D

250

ll"l =

‘SUBSTITUTE SHEET (RULE 26)



The bottom panel
to overl ay

jack 10. ROX¥AMNy to FIG 15,

1291 al so includes six cut-outs 1285 which are confi gured

respective Iatchlng menbers 250 of the |ower
receptacles 210 when the shield 1200 is

t he. back panel

di spageshsaiaynd .t he

1300 i ncludes five

metal lic posts which are secured to the PCB 300, and six staking apertures

1292 which 15

190 6f " t'he

are secured to respectlve st aki ng posts (not
shown) on the upper back wal1* :

out er housi ng 100.

Referring to FIG 7a, each of the S|de panels 129515|nllarly i ncludes a

pair of

spring beans 1270. Each side panel

b|furcated5gﬁﬂﬁnd|ng tabs 1260 and cantil evered
- 1295 al so i ncludes a PCB

groundi ng post which incl udes a | eg portion 201b and a foot 20
portion 2030. Referring to FIGS. 7(b) through: 11,

preferably

i ncrease the strength. of the groundi ng post.
nmount portion 2000 has. a generally concave shape that tapers to a point

2090 at its upper end.

As shomn in FIG 9,

portion 2010 and the foot portlon 2030 have a 25

shape.

in a center

retenti on edge 2036. The f

pair of outer nount si
respective outer tines
respective retention
15

1kQ ne 2037 agg-
qot portion 30

t he

In the enbodi nent. shown in FI'GS. 7(h) through 11,
portion 2030 i ncl udes ‘a ‘center

si de panel 1295

“includes a gusseted nDunt portion 2000 to

The gusseted

the | eg
general ly concave
the foot

nount side 2041 which term nates at one end .
crm nates at anot her end a

al so |ncludes a.

At one end in

FIGIE

BN
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edges 2036. A cutout 2020 is provided in the leg portion 2010 to formthe
retention. edge 2036 on the center nount side 2041. In their
unconpr essedwomedpg44on, as shown in FIGS. 10 apgrdsbesiiifs
di aneter B between the outer surfaces of6A26e nmount sides 2040

and 2042 is greater than the dianeter of the nmounting hole 2091 in the PCB
300. 5 However, I e outer tines 2039 and
2035 is less than the ' ) e nmounting hole 2091 in

the PCB 300. Consequent¥y,.la | 2030 is
inserted into the hol e20 I n Fre—ti e 035, 2037, 2039 and the
nmount sides 2040, 2041, 20 , 4 r to provide a press fit
bet ween t he- yulh| i ee—20#41|N 2042 and t he nounti ng
hol e 2091 that insures a r ¢l apf=& ni cal attachnment of the
jack 10 to the PCB 300 as il || == nipkti on of
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ﬂ
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the shield 1200 to the PCB ground. As shown in FIG 7(b), once the foot

portion 2030 is fully inserted into the hole 2091, the nDunt
si des 2040, -2041,. 2042 are securely ' engaged

the hol e M5H319944 . . \When aj ack 10 havrngP%ﬁ 5%? d 1200
mounted thereon is nounted within a 15 _ cut - out of a face plate of

a larger housing (as shown in FIL.GS.. 6a, .6b;...and-3c), the

bi furcated grounding tabs 1260 establish a- ground .connecti on between the
shield 1200 and 't he’ face plate In:this regard t he
cantilevered spring beans 1270 nai.nt L. s el ectrical
connecti on betmeen the shield 120D/§Kﬁfthe face plate by appl yi ng an

out ward - force'to-the- blfurcatqg'ground|ng tabs 1260. A side
vi ew of the bifurcated groundlng 20 7 ) tabs 1260 and cantil evered
spring beans 1270 is shomn in FIG. 9. o I n addi tion,

i N accor danCeyimtemtt Food ”Lantrlevered Spring

beam 1270 afM i force to ndi ng poipts {the two fingers of each
bi furcat ed gr oundifng] f{pb 126Q) allowing a densel y packed
arrangenment NOY—=gr oundi ng poi nfs. =} Moreover, since the two
fingers of e bi furlcat ed gropndijng tabs.a:ErCJnnected to a 25
central canfNYevered spring_bfan |12Y{lil == finpérs can rotate relative to
the spring Pehm 12701y n “Brder Josprovide contact to the
face plate. 1 accordanfe=with a furt%r enbodi nent
of the presg¢ I nveniti on, Orelor ol ¢ . _ ~of the "™wfurcated
groundi ng tasg 1260 Lre of £=E{ repr W jlﬂ respect to tHaot her
groundi ng tad$ 1260 [ as ~=adt+ cat ed| wijth| dash ines in FIG . By
providing s a —_— -
16 = e
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WO 99/ 19944 staggered configuration, the tol erances for
t he di stance between the face 1210 of the shield 1200 and

the face pl seow®ue i ncreased. In addition, this configuratpcgiyydogeiiies -
the installation force which needs to be applied when inserting the jack 10

and shield 1200 through the cutout in the face plate. 5
I n accordance with a further enbodi nent 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 w dth at
their rearward end 2085, 2081. Wth this configuration, the latch 240 of a

pl ug inserted into the jack is restrained in its novenent:
toward the top (in the case of cuBo@61280) or 10 bottom (in
the case of cutout 1285) of the jack, while still maintaining a secure

FIG.2
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e+ i o o0t e+

engagenent with the jack. In this manner, the latch 240 will not interfere,

for exanple, - with the renoval of an adjacent U Shaped
housi ng 261 of FIG 3c. | n accor dancgepiyédsnadiet her
aspect of WOR/1P¥denti on, the upper and | ower inserts 1000

and 1100 are manufactured by injection nolding. Preferably, the nolding 15
position for the upper and |ower inserts 1000 and 1100 is 35 degrees or
nore offset - fromhorizontal as illustrated in FIG 17. Wth
this manufacturing nmethod, it -is possi ble to manufacture a
single piece insert (such as inserts 1000, -1100) using an insert _ _

i njection nolding technique, while enploying carrier strips to situate the
contact/termnal nmenmbers in the nold. In accordance with the nethod
according to the 20 igyeg i or, - the contact/terninal nenbers are
formed as a pair of carrier strips, wth the interior row of
menbers (e.g. 1010.8, 1010.7, 1010.6, 1010.5) form ng one carrier strip
and the exterior row of nmenbers (e.g. 1010.1, 1010.2, 1010.3, 1010.4)

- fornming the other carrier strip. The nenbers in each carrier:

strip are maintained in a predeterm ned spaced apart array

. because the contact end of each wire termnates in a first common 25 _
attachnment strip, and the termnal end of each wire termnates in a second ,

comon attachnment strip. The use of such a carrier strjip

facilitates the injection nolding process . because i ndi vi dual .

nmenbers need not be handled. It should be noted that the nenbers

in the carrier strip my be formed with the double cross-over arrangenent

descri bed above.
17 :

FIG.3A

SUBSTITUTE SHEET (RULE 26)

Ir



PCT/ US98/ 21412 In any case, referring to FIG 17,
the carrier strips 1500, 1510 are pre-bent at points 1501

and 1511 prwggill?ﬁﬁrt ion into the nold. In accordance with th@;}ﬂgggﬁt‘,ipn,_‘:
- the nol di ng posi -

lon of the part is set at 35 degrees or nore from
- horizontal as shown in FIGS. 17 and 18 (and preferably at 35
. degrees). By providing this nolding position, 5 it Is possible

to nmold the insert 1110 in one piece utilizing carrier strips. Referring to
FIG 18, the nold includes a base portion 1600, an upper portion 1700, and

a sliding portion 1800. The carrier strips 1500, 1510 are

pl aced in the base portion 1600. |Q /26 During the nol di ng process,
t he base portion 1600, upper portion 1700, and } di ng

portion 1800 are in the position indicated in Fl 18 so that the nold is
cl osed, and 10 dielectric materi al flowg=ato the nold to

formthe part. Ongeddielectric material h

a{) % solidified, the
upper portion 170( ves vertically upwari an slidip@ portion 1800
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moves laterally to the right as indicated by the arrows in FIG 18. It is
| nportant to note that in order for the insert 1100 to be

renoved fromthe nold, the attachnent strips 1910
must cl earW@AY¥1¥¢ee| shutoff 1920. Referring to FIG 18, iﬁcala‘%g?/ﬁfagzr t he

15 attachnment strip 1910 to clear the steel shutoff 1920, the
~assenbly nust be nol ded at o an angl e greater than or equal to
35 degrees from horizontal . _ : ' Cbvi ously, numnerous

nodi fications and variations of the present invention are

possible in light of the above teachings. Accordingly, it is understood

t hat ot her enbodi nents of .the invention are possible in the
light of the above teachings.  11/2
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18 WO 99/ 19944 CLAI MB:

W daim 1. A multi-port nodul ar jack,

conpri Si Ng: wo 99/19944 an outer housing part havi pgraish@piays! |-,
a bottomwall and a front face having 42/2% m d- porti on arranged
substantially parallel to and between said top wall and said

FIG3D
PRIOR ART

24
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bottomwall, said front face defining a first row of at |east one aperture

bet ween sai d m d-portion and said top wall and a second row
of at |east one aperture between said m d- pPeEiRbsARf: sai d
bot t om walWO ¥t at | east one aperture in said first row Eavi ng a
pl ane of symretry offset in relation to a plane of symetry of said at

| east one aperture 10 in said second row such that only a
portion of said at |east one aperture in said first row is

directly opposed to said at |east one aperture in said second row, and

i nner housing parts, each arranged in“said outer housing part to define a
pl ug- recei vi ng rg;gg@teacl e wth-said outer housing part in
alignnent with a respective one said apertures in said
front face of said outer housing part, each2of said .inner housing 15
parts including contact/term menber s fog engagi ng contacts of a plug
insertable into espectiveyone of sai-d.-plug-receiving

recept acl es. 2. sThe ack of claim 1, wherein

each of said first a g econd r of m w - apertures includes a
plurality of aperturelllozé ° n.. - The jack of claima1,
wherein said outer hpudi%he pgre jurther ing# ud% a f orward

bott om portion adj aclent % ai dof®olit face, a

said top wal | o Dt t OCD portion adjacent said upper
back portion and a |pwer back t| on extendi ng between said
forward and rearward bdt® em port lons to thereb define 25 a

recess at a rear of sal(g@ut gr hfjusi ng par‘—ie‘ nd said-at |east one

}/up r back portion adjacent

aperture in said firpg

OOOO

FIG. 4

1351
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row, said recess being receivable of a printed circuit board.

4. The jack of claim 3, wherein said outer housing part further _
cofipri ses awo 99/19944 step situated between said rearwapdtTRSO8/21812 -
portion and said | ower back portion, said

19 step defining a surface against which the
printed circuit board abuts to thereby prevent the printed
circuit board fromabutting said rearward bottom portion of said outer
housi ng part.

14726

FIG.54
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5 5. The j ack of'clain11, wherei n said outer housing

part conprises at | east ' " one vent passage extending fromsaid
front face to.a rear of said outer housing part. 6.

- . : . . PCT/US98/21412 -
The jack MOWUP4h 1, wherein said outer housing part further inc Udes

| ateral walls, interior walls situated substantially parallel to said

| ateral walls and conb. 10 portions extending inward from an

i nner surface of said top wall and an inner surface of sai d
bottomwal |, each of said plug-receiving receptacles being defined in part
by said top or bottomwall, one of said conb portions, one of

said interior walls and anothjé g% said interior walls or one
of said lateral walls, and a /%fe of a respective one of said
i nner housing parts. 15 7 The jack of claiml1,

wherein each of said top wall and bottom wal | i ncl ude a
| atching cutout situated in a portion of said top wall or said bottom wall
defining said plug-receiving receptacle. 20 : 8. The

jack of claim1l1, wherein said inner housing parts are constructed
such that said contact/term nal nenbers extend into a respective one of
sai d plug- recei ving receptacl es.

=

Ho.!

=

T 0.6\ 0.7\ MO8
o4 oz 1102

IHO.5
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9. The jack of claim1, wherein said inner housing parts include at

| east one 25 | ower inner housing part arranged to define a

pl ug-r ecei vinaowmespt acl e with said outer housi PgTAS9S21402 -
alignnment with a respective one of said at | east one aperture in said first
row in said front face of said outer housing part and at | east one upper

I nner housi ng part arranged to define a plug-receiving
receptacle with said outer housing part in alignment with a
respective one of said at | east one aperture in said second rowin said
20 fremy26ace of said outer housing part, said

upper inner housing part being different than

ebq—l F/G6a

500
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said | ower inner housing part and said first row of at |east one aperture

bei ng situated bel ow said second row of at |east one
aperture. 5 44 10. The jack of cl ai mp@rrgbynigian each
of said atv®&4P*ne | ower inner housi ng part includes a’

substantially L-shaped dielectric body, said contact/term nal

menbers being nounted in connection with said body, at |east one of said
contact/term nal nmenbers having a contact portion extending obliquely
downward from a front of said body and a term nal portion
extendi ng dowmmward froma rear of said 10 ' body.

11. The jack of claim9, wherein eachl®28ai d at |east one upper i nner
housi ng part includes a substantially L-shaped dielectric body, said
contact/term nal © |2%®gbers being nounted in connection with
said body, at |east one of said 1 9 contact/term nal nenbers
having a contact portion eptpndin !)%quue, épwar’d froma

front of said body and a_term na i tending downward froma rear of
sai d body.

out er housi ng pat26i

of said inner housing pa

1210~

/// for guiding insertion
housi ng part. .

1260 270 129l
F/G 7a
1290 1293
|294\ N A
= U
= 1295 =

SUBSTITUTE SHEET (RULE 26)

he if& of claim1l, wherein said:



20 13. The jack of claim 12, wherein said inner
housi ng parts include ribs recei vabl e in said channel s of

sai d outer Wousvrmogudpart . 14. The jpeThused2zini m.
1, wherein said contact/term nal nenbers are injection 25
nol ded into said inner housing parts. 15. The

jack of claim1, wherein said contact/term nal nenbers in each of
said inner housing parts include at | east one pair of contact/term nal

menber s operatively formng a wire pair which cross over one
anot her . 21
WD 99/ 19944 18/26
1295 =— 2090
2000
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16. The jack of claim 15, wherein said contact/term nal nenbers include a
contact portion adapted to extend into the respective plug-receiving
receptacle, a term nal portion adapted to b to a
printed ciW@aM%bard and an internediate b?FgggggﬁBEEtidn
ext endi ng between said contact portion and said termnal portion, the 5
cross over of said at |east one pair of contact/term nal nmenbers occurring
in said i nternedi ate portion. 17.
The jack of claim 16, wherein a portion of said internediate portion of a
first one of each of said at |east one pair of contact/term nal nenbers is
situated in a 10 first plane in said inner housing part and a
portion said internediate portion of a second one of each of
said at |east one pair of contadt?£@Pninal nembers is situated in a second
pl ane in said inner housing part different fromsaid first plane to thereby

enabl e cross over said contact/term nal nenbers w thout
cont act therebetween. 15 o 18. - The-jack of claim 16, -
"wherein said at | east one pair of contact/termnal - ' menber s

cross over one another tw ce such that the Fy@ \fO)ositi on of said

—
. 2035
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contact/term nal nenbers at said termnal portion and at said contact
portion is the sane. 20 19. The j ack
of “claim 1, Wae%19e44 conprising a netallic shield for encl osi pgT/Uss21412 -
sai d outer housing part and said inner housing parts. )
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 25 wal | of said outer housing part, a bottom
panel for overlying said bottomwall of said out er housi ng
part, side panels for dRerlying | 20/86 wal | s. of sai d outer housing part
and a baak pan -qyverlying an open rear of said outer
housi ng part 54 | a8< of claim 19, wherein
said shield includes a pang ~
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one cantil evered spring beam and at | east one bifurcated grounding tab

connected to each of said at | east one spring beam
22.

The jack of claim 21, wherein said spring beamis su ' }
pl anar 5“1’0 99/19944 pring PEtR8saALl2y

and each of said at |least one grounding tab includes
a pair of fingers extendi ng out of t he plane of said spring

beam and outward from said outer housing part. 23.
The jack of claim19, wherein said top wall of said outer housing part

i ncludes at | east one notch, said shield including at | east one attachnent
tab adapted to 10 2l2@&ecured within a respective one of said at

| east one notch in said tg)p wal | of s§ld © _ ... outer housing
part. ~ . A | p—
AN
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- — o

N
\_
¢

1270
g
1280

.

|
||l|l|
|
1280

FIG.13

[
|
1280

fl

| |270\
"
1260

1280

I
\Eig“h

|
\
1280

1260

1295

SUBSTI'_I'UTE' SHEET (RULE 26)



24.
part includes at |east one
st aki ng apemoips19bhy

said at | east one staking p
claim 19, said outer housin

si de panel s
groundi ng post
i ncl udi ng at
into a nounting hole in a p
nmount ed such t hat

| east one tine,

st aki ng post,

The jack of claim 19, wherein said bottom wall

of said outer
said shield including at

housi ng
| east one

adapted to engage with a respegdnesesBendf

ost.
g part

sai d foot
rinted circ

&
upon T ti
tines are conpressed inward .

_ 22/26
i ncl udes | at eral

shield including side panels for overlying said | ateral
i ncl uding a PCB groundi ng post,
including a leg portion and a 20

t he nounting hol e. 25 26.
j ack, conprising: -‘ an outer
wal |, a bottomwall an Vi g a
arranged substantlally-paraulel to aos tmeen sai
bottomwal |, said front facb de Qirst row
bet ween sald j-ﬁortlc and said
of at |east one aperturegﬂa si>9/ o
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l top wal l
| east one aperture

The Jack of"

each of said
said PCB

foot portion

rtion being adapted to be inserted

board to which the jack is
ion of said foot portion,

agai nst si des of

A nmul ti-port nodul ar

housi ng part having a top

sai d

m d- portion
and said

and a second row

FIG 14



23 4 m d- portion and said bottom wal |,
said outer housing part further including a forward bott om
portion adjacent said front face, an upper back portion adpefegisasszd top
wal |, a WO99/19944 rearward bottom portion adjacent said upper back"
portion and closer to said top wall than said forward bottom
portion and a | ower back portion extendi ng between said 5

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

of said outer housi ng part behind said at | east one aperture
in said first row, said recess being ™~ receivabl e of a printed
circuit board, and 23/26 inner housing parts, each arranged

in said outer housing part to define a plug- recei vi ng
receptacl’e with said outer hQusing part in alignment with a respective one

of 10 sai d eryear n said front face of said OUHPS housi ng
part, each of said inne '
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parts including contact/term nal menbers for engaging contacts of a plug

insertable into a respective one of said plug-receiving
recept acl eswo 99/19944 27. The jack of clai mpe@usvéreraes n _
said at | east one aperture in said first row 15 has a pl ane of

symmetry offset in relation to a plane of symmetry of said at |east one
aperture in said second row such that only a portion of said at | east one

aperture in said first rowis directly opposed to said at
| east one aperture in said second row. 28. A
nmodul arj ack, conprising: 20 an outer housing part having

atop wall, a bottomwall and a f ey d&ce having a

m d- portion arranged substantially parallel to and between said top wall
and said bottomwall, said front face defining a first row
of at |east one aperture between said m d- portion and said
top wall and a second row of at | east one aperture between said

m d-portion and said bottomwall, and 25 i nner housi ng
parts, each arranged in said outer housing part to define a plug-
receiving receptacle with said outer housing part in alignnent with a
respective one of m said apertures in said front face of said
out er housing part, each ofEsaid i nner housing parts

i ncluding contact/term nal gembers for engaging contacts of a plug

insertable into 2 a respective one of said plug-receiving
recept acl es, ™ 8 "l
&
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24 sai d outer housing part including at

| east one dedi cated vent passage extending fromsaid front
face to a rear of said outer housing part to operatively apkppysddgraianr augh
the jack. WO 9%19944 29. The jack of claim 58, wherei n said

at | east one aperture in said first row has a pl ane of
symretry offset in relation to a 20486 of symetry of said at |east one
aperture in said second row such that only a portion of said at |east one
aperture in said first rowis directly opposed to said at
| east one aperture in said secor@ row.
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10 30. A nmethod for manufacturing an insert for a
jack, conprising the steps of: form ng .
contact/t erwiosognbers for the insert as a pair of carrier PeryusesR1412 -
mai ntai ning the contact/term nal nenbers in the carrier strips in a spaced
apart array, bendi ng the carrier
strips prior to insertion into a nold, 15 formng the
nol d such that the nol ding positior268/35f set froma horizontal ;
pl ane, and injecting dielectric material into the
nol d around the contact/term nal nenbersQ ' 31.

The method of claim30, wherein the nold@ s forned such that it is 20

of fset at an angl e of about 35 degrees f+0xathe horizontal plane.

FI1G. 18
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(54) Tifle: HIGH FREQUENCY BL-LEVEL OFFSET MULTI-PORT JACK

(57) Abstract

A multi-port modular jack (10) including an outer housing part (100) having a top wall (110), a bottom wall (115) and a front face
(105) having a mid-portion (107) arranged substantially paralie]l to and between the top wall (110) and the bottom wall (115). The front
face (105) defines a first, upper row of at least one aperture (200) between the mid-portion (107) and the top wall (110) and a second,
lower row of at least one aperture (210) between the mid-portion (107) and the bottom wall (115). The aperture (200) in the first row
has a plane of symmetry offset in relation to a plane of symmetry of the aperture (210) in the second row such that only a portion of the
aperture (200) in the first row is directly opposed to the aperture (210) in the second row. Inner housing parts (1000, 1100) are arranged
in the outer part (100) to define a plug-receiving receptacle therewith in alignment with a respective aperture (200, 210) in the front face
(105) of the outer housing part (100). Bach inner housing part (1000, 1100) includes contact/terminal members (1010, 1110) for engaging
contacts of a plug insertable into a respective plug-receiving receptacle. A vent (164) is formed in the outer housing part (100) to allow
for air flow through the jack (10). A metallic shield (1200) may surround the jack (10).




