; hi*e3eLVLS| (6T: @4 5 JAN 2003 ' 1 MODULAR JACK W TH FLEXI BLE SHORTI NG
STRUCTURE Back~rouad of the laveatioa 1. Field of the laveation: l’[he 0
present invention relates to electrical connectors and nore parti %Nvato
modul ar jacks with shorting bars. 5 2. Brief Descriptioa of Earlier

Pevel opneats: Many el ectronic devices are designed to accept one or nore
plugs. Having integrated circuits to enhance the flexibility or the
capability of the device. Such nodul e6 may be susceptible to damage from
el ectrostatic di scharlges 10 experienced in handling. Such electrostatic

di schar ges mIORYVLAR iJAGKNWIdH FLEXIBLESHORBING STRUCTIRE se of
shorting bars in nodular jacks to prevent such discharges is known in the
art. There is, however, a n dnye n:cture which allows two

or nore 1sh rtj g frcuits to be u,iﬁd on the, 15 sane jack. 'hhere is also a
need for 'SM—Q&&JMB&tur € IRIESERh BRIy TR tED 4P letFical r eady
existing jack. Summar9 of the.lnveatioa Th resent .i.nvention.is a nodul ar
fack asSSRISFIAR ERY MATGRA Uenly do meeiat 1A Ui AGORIOE R op and
bottgm wal I s and opposed 20 lateral walls. The housing has an interior
sectton and al so having first and second open ends. In the interior section

there | 22Bridt Pesttigfghibe ¥l BEvElodnbReR | "yBRLARUBLE Lowar d the
op wal I”™"'h _ _ : : relatron fromthe upper
wal 1. A pdwedd bty deki 85l a¥eE bt 68k driveié gﬂlhdgg.ld!w&vmg int€lekBg ons extend

upwardl'y from said 25 upper edge to forma ity of” contact receiving
recessespir&igit8 t6feriligsce f19€ Hegfsilibyg o Rhe rdé@)“a%%li biveed dadicRceQtichnt eri or

medi al wall extensions. i~w~~~~0 na~'re'a JAN 2003 2 There is also a
f I exi bl emslderiés Mgapde hasdepdille ftorddmiagsdrémotisatroiststit alisoleaugiesi p and a
second longitudinal insulative strip. Aplurality of insulative spaced

par 40! el extpeatexvead m Haridiing. s Sunteelpotedtatt desrhddpesfmaytreandt 8econd

| ongi tudi nal strips formng a plurality of transverse openings 5 between

t he fir sdammagestocdradintegyhtedocinatitst ri p. The shorting bar al so includes at

| east one conductive trace having a pair _of_ transverse conductive |egs and
connecti ng | ohBEtuRs phsherting Hars tagrogilamiacksaiespegveatesiduct i ve | egs in
this pair, is superipposed.over a separate pne of the transverse strips, and
the | ongiSGHAREPS i KAGNT A tBEAT ol e 18, BANEYPRSEaIPEa SRETORE L ho

| ongi tudinal . strips.. This flexible shogrti means. . uperinposed over the
e al | HECPFRF WARFD Gl tRE.S: g tE S PR s Rt Bt Fie ar e
eachposj t. i N eparat.e i tor VA c . The
moadPar FHER B, TRRCRRARL AR Tor MK £ 3Pt SEERKOH TR B

conduct iMﬁe@QBtrﬁGHﬁ?rfeiﬁ g‘lre%g&ﬁggaggggggr ally 15 from adj acent the bottom
i | at g a

wall of the insu ve housi cro the second end of the housing to the
top wall and then general | yshonhvit 6f thetlo@ntibhe first end of the

housi ng. The conductive contacts then extend obliquely toward the second
end of the hoThengesenbihveitienads sofincghildr facidustendbly avitiiatt dladessi ti oned
in one of said contact receiving recesses 20 on the interior nedial wall.
Bri ef Deaunrduyteronsuolativehbugiig fsvithe top esenhbottove meltmand dppaseer

described with reference to the acconpanying draw ngs in which:
20 lateral walls. The housing has an interior section and also having first

and second open ends. In the interior section there is an interior medial
wall extending from the bottom wall toward the top wall having an upper
terminal edge in spaced relation from the upper wall. A plurality of
spaced vertical interior medial wall extensions extend upwardly from said

25 upper edge to form a plurality of contact receiving recesses. Each of these

recesses is interposed between adjacent interior medial wall extensions.
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Fig. 1 is a nodular gang jack representing a preferred embodi ment 25 of the
present invention; Fig. 2 is a top plan view of the nodul ar gang‘ﬂfﬁk%ﬁﬁ?mn
in-Fig. 1; Fig. 3 is an end view of the nodul ar gang jack shown in i
1 5 JAN 2003 3 Fig. 4 is an enlarged view of the area in circle 4 in Fig.

2; Fig. 5is a cross section through 5 - 5in Fig. 4, Fig. 6 is a top plan
view of a flexible circuit shorting bar used in the nodular j ack shown in
Fig. 1; 5 Fig. 7 is a bottomplan viewof the flexible circuit shorting bar
shown in Fig. 6; Fig. 8a and 8b are cross sectional views through 8 - 8 in

Fig. 1 shown r Cii i L £ i i.nsents; and
Fi g 9is a ba@ﬁg\% ltgwéag I%amWS;‘IIﬂg%I‘Ir?WEI‘g%% é%@vﬁ%@%gtl%@ﬂlagﬁlng of 10
t he fl exi;bl is bt i I, i : i ptd 0 rred
Enbodi morrS HE EE dtiip IR bl AR londRAbBELIRIREAE d0fD. Oh PREaREFLE

i nvent i onnisgAtiee spabed peiradel mﬂms&@gtﬁﬁb@wimapégédl Yetvett TREFrstO.
a

This 15 housing includes a | ower horizont | ongitudinal wall 12 and an
upper horazdstabntdogieitudiinal swiphs fdrininBhe plavslityjotraasveeddiopeniens
|lateral walls 16 and 18 as well as a plurality of internediate |ateral

wal | sbas tattwaen g Gcshantaeeoald Malgitidinahstrdg. diite 8hoftimgnbairedsoecei vi ng
cavities as_at 22. Each of these plug receiving cavities has a front open
end 24 arngchu@des ptdeasinrene eonfuctizetratahavgeapaiy of dvansversere is a

medi al wall 28 and steps as at 30 to form.a key structure. The nodul ar jack
al so i ncleRiEuGkYMisgsERd ponReciingpngiitidipaligeetion. tkach phitheas at 34 and
36. The nodul ar jack alsq includes a netallic shield shown generally at
numer al 38ANFRE SFERRITCHERIGSAN HASIRAIE 18 SHPEEHNPEEH QVehantdaratown

[ 1 4D which h .a hori I [ 1. 42 whi,ch, i eri d
over uppoihof ot e vaet Studer apHatie Dnelfidingd sbRHiterRShon ot or
i 4 i I i wal } d
De el Bt REAE Snd B Ind Whei i doribt, SRR hERMIE Spfhe) con "
| at I i I ] : i [l 46
ohich 1 tants supeindditd (B et AMIBRRNGEG AIPLEE nYSEE Sl
first | ateral dieabeivefsd beishhet dabRSAIfi6ABY iAY bBBRFAE 008F d8id and

rearwardly spaced fromthis 5 edge there is a peripheral step 50. At spaced

peri pher atontalce réativitd eecesves. aitk mahdlarJeeRellsd atelssles.a fgst 54, 56, 58,
60 and 62. Each of those recesses has an engagenent aperture as at aperture

64 in recglssalify oThhenkraldy phatBelatombubive obntduts Shistlesttat dimg gariardély
groundi ng pins such as pin 66. The shield al so includes a second verti cal
menbdb whiroin agjacent the bottom wall of the insulative housing across the second
end of the housing to the top wall and then generally horizontally toward
the first end of the housing. The conductive contacts then extend
obliquely toward the second end of the housing such that each of said
conductive contacts is positioned in one of said contact receiving recesses

20 on the interior medial wall.

Brief Description of the Drawings

The present invention is further described with reference to the
accompanying drawings in which;:
Fig. 1 is a modular gang jack representing a preferred embodiment
25 of the present invention,
Fig. 2 is a top plan view of the modular gang jack shown in Fig. 1;

Fig. 3 is an end view of the modular gang jack shown in Fig. 1;



10° shown generally at numeral 70. This second vertical nenber of 5tch @w eld
is engaged to the first lateral nenber of the shield by a syster11 #’lﬂb
Wwhich is explained as follows. There are a nunmber of first recess engagi ng
cli.ps shown generally at nuneral 72. Each of these recess engaging clips
includes a rearward 15 extension 74, a downward oblique section 76 and a
pair of rearwardly extending |legs 78 and 80 whi ch have) respectively)
rearward outwardly extending projectiods 82 and 84. These | egs pass through
recess apertures as at aperture 64 and the projections 82 and 84 grasp the
edges of the apégttiean enlavged iewd)idbearegaighcistla fdnrlBige®s engagi ng 20
clips there are_a pair of generally horizontal tabs as at 86 and 88.
Referring part fégi grﬂs)ﬁ ERPSS| gECtmn ¥1ﬁrQM8h SreodBhigt Hat each of these tabs

Fearvar dly cur Vi Sit@ B BEMNSH AR ASTHOCHELN, SPa SRR IRt d0Lof
the shield. As isdf rt.he X Iai.gjslg.i U.S. Patent No. 25 5,788,538, the

contents of whitH Iéfaé'Jiaﬁi‘o;l‘b(g‘Vgtl llge:lei n by refe~e~~e, Qutwardly adjacent
the harizontal (. abs . n r . . roaf e Ly vertical
t abs ?‘%ot shomﬁglg'nzﬁg%egéungﬁ%%%l%%‘&ggtgleef}is&c%ﬁl"{)g%gug{ S_ngcgﬁﬁr{ihazom 5 may

be used at spa nterpgl 8. al ong the peripheral edge 48 of the first
menber to effe%’?lré\‘/h}erﬁlﬁsegl the nodul ar jack fromEM. The use of nmultiple

tabs al 50 ser Vesg! gaafi{el 4R yrasoundiorha wbwslirangnide smrlpiar j ack. 5

It will be seen That the front section 70 of the shiéld is also engaged to

the | ower | ongishietimaespedtivel? with eahsitiolorelr eiilaaoe ahsédtspanas at
clips (not shown) which is disclosed in U S. Patent No. 5,788,538. As is

al so further diRigl 9dech backlviewHaden® -MNpin ¥iZ88,shifvinigt the pbsitwrdngreici at ed
that the nodul ar jack is engaged with a panel (not shown) that the second
10 hot@ zont al ¢hedexableatirégitvshortheg bhexed by the | ower edge of the panel
fromthe relaxed position. It will also be appreciated that the generally
vertical tabs as at 94 will engage the rear side of a panel to firmy

engage the panel and gllow for .effective shielding of the nodular jack.
Refers ing to Ii'imm;ﬁ‘m B EGISITE A APDOGIMONLY, { he 15

dul j ack of_ the. t i ' ' h | | . .al  100.
This 1 exi bl e SHIFTHRG Do erndr ool BAdHBF S5s i HBF RreNERbEAVARUIR ch has
t ' 1 -.10 . j i j 112.
Pr of or abi y7 E S et PRI Ay Rind Bbre BRI R SR G s o7

ferial | A . ; e . .
roror e’ S0 HARLAC I AR b el Wbpitair ATl TR0 AR UPR ) Ldes a

pai r of tnaRsMR{tee 1begtudibaaRdllile and Rohorg Aldi idRluded chddatrnect i ng
the transverse legs. Transverse leg 116 i s superinposed on transverse strip

102 and t rdisy @6sgnd e 488véls asup plirgidyed ifbetrhadRitenateral allslddatThe
| ongi tudinal |eg 120 is superinposed on the front longitudinal strip 110.

25 Pref er &fl.y Atjacen tr lateralswalamas atetl8 egindaBOuforin pling eecdiviogppavitieShes

fl ex~~~~ shorting bar 100 also includes a second conductive trace 122
conpri sed a8f22 Hagtsobilkese plg receiving cayitisehamatiremeopesernyd RApnda and

i ~ JAN Q003 s transverse Ie? 126 superinposed on transverse strip 104 with
a | onéPt udeareNdedol I eaple PIHEFseiviIE CABILY dhere hagimgdiaavalag gndio

port ur eo SE8ES As18r SO0 PERLE KaY SFURFIER T BCORIRAIRG TP SIORS &
e I AP R AR A b e 30 o
backing 138" potto S '1 here is
a rear ad t}ﬁﬁﬁ\ﬁ‘fapfé‘dﬂ Afkolttludes a metallic shield shown generally at numeral

38. The metallic shield includes a first lateral member shown generally at

25 40 which has a horizontal wall 42 which is superimposed over upper
horizontal wall 14 of the insulated housing. The first lateral portion 44

also includes a rear vertical wall 43 superimposed over rear end 26 and a



Referring to Figs. 8 and 9, on the opposed sides of each port there are
lateral walls 142 and 144 which formw th the upper and | ower mgﬁ4glnﬁﬂand
interior section 146. The interior section has a front open end and a
rear open end 150. In this interior section an interior nedial wall 152
simlar to wall 22 extends upwardly fromthe lower wall. This interior
medi al wall has an upper term nal edge 154 fromwhich | ateral extensions
156 and 158 protrude. Between the |lateyal extensions 156 and 158 there 15
are a plurality of nedial wall extensibns 161 - 167. Between these nedi al

‘éﬁii?fh;"%é‘s a’arég%leﬁ' Sda SE lé;ﬁéii%‘?hé%?vﬁgﬁio%%iﬁafﬁrﬁmﬁhi‘ée ' g‘é’?t
168. T 170

rori zomt SpSURAERASESHIPERE 1hhG 8? GERuSh Pl Akl 3 P BB Y2 |
20 housi g TG AINYH O IEid AREE HBRoPhS OTRUPRRER St e iRt AT ACRS 2

cont act ese con S upwar he” base of the

insert inperd hadla Bt déﬂ&aé@él hﬁé‘i&d‘f@éﬁvéﬁil A%Pa[deéloﬂi‘&ﬁi tigRCti on 180

to the forward term nal of horizont’al projection 172. Fromthis point

t hey sacred@etﬁfs}quva@ﬁ%Jhseran@ter PEB0 Watdd addai ﬁenphlemyﬁztéﬁfwsqne?é 178 and
come to rest in one o recesses 1 - as is conventional each
contact kagierngddiergialetbeperaecsessfss 5% ERE 56, 58, 60 A BV EathReff giddeng agai n
to Fig. 6 as well as to Figs. 8 and 9, it will be appreciated that the
contact irecessexshas an khghgemendrapgroseedasat taperswer 6¢ ihegcédd 60K The

conductive trace 122 and the contact in recess 4 will be superinposed on

t r ansver dirst dgterab rmm@@nd:jcthcvsénc}chd@011mhs@es gaeusdingpmswhthizs a short
bet ween contact pairs. 1 an . It will also be seen that contact 2 will be
super i rrpd%‘éloe’@n %ﬁbiﬁéds%svégdm% sgeprd vertieak mezsban whighis contact 5
W II er| osed..in recess n fransverse |l e 18 of th ame

conaific R EeTealln et Romesal 78" MR gacongovatihal snetact di g

Phsert Ehaﬁ i Fag%g%‘géwﬁﬁﬁég 152 B BEL8E Bhe 1 &1536%“%%3% e
flexed u %léﬁqg] BJS)"I" ﬁegg rerrpve t hese shorjts. Thus t he !ack IS

only shor een inserted. It will be appreciated

that the nmodulpgejdagk, anﬁﬁﬁ)e?r(ffsiﬁ@t rE BRI SRR e Ok W ally at

advantages: 15 Aflex circuit is use orts
numeral 72. Each of these recess engaging clips includes a rearward

15 extension 74, a downward oblique section 76 and a pair of rearwardly
extending legs 78 and 80 which have, respectively, rearward outwardly
extending projections 82 and 84. These legs pass through recess
apertures as at aperture 64 and the projections 82 and 84 grasp the
edges of the apertures. Outwardly adjacent each of the recess engaging

20  clips there are a pair of generally horizontal tabs as at 86 and 88.

Referring particularly to Fig. 5, it will be seen that each of these
tabs has an upwardly and rearwardly curved section 90 and then a
downwardly and rearwardly curved section 92 which abuts the first
lateral section 40 of the shield. As is further explained in U.S. Patent No.

25 5,788,538, the contents of which are incorporated herein by reference,
Outwardly adjacent the horizontal tabs as at 86 and 88 there are a pair of

generally vertical tabs (not shown) may be employed. These sets of tabs



No nodification to the nodul ar jack connector is required. Applying the
flex to the existing housing prior to the insert sub-assenbly cr&gﬁ “%Ee
desired shorts. The flex circuit is dropped over the internal hd 'ﬁﬁ? bs
and held 20 in place by way of pressure sensitive adhesive applied to the
back of the flex. The webs along with the square hol es punched into the

fl ex provide proper alignnment between the connector |eads and the
met'al | i zed traces of the flex. One flex circuit design can accommpdat e
various short circuits as 25 required, Only the art work needs to be

al tered hoiy beauskd be'spalceanatéivads bfshE E8ERRHheral edgd 4o fihd lﬁ?g?e\/\hi l e

the present” invention has been described in coﬁ)nect lonwith the p rred

enbodi nepiembkr ttbeeffeutivels stabth€modtilargatR fAemUBNA! STROsehat ot her
simlar enbodi nents may be used or nodifications and additions may be nade

to the desaltipiedabsbaldonenies oo effecfioelyi purd the shieldf and tthenmetiulldwe
present invention w thout deviating therefrom Therefore, the present
i nvent i ojacdhoul d not be linited to any single enbodi ment, but rather
construed in breadth and scope in accordance with the recitation of the
apperfied cl ai AsWill be seep Aha? pimp dront section 70 of the shield is also engaged
to the lower longitudinal wall 12 by means of lower horizontal clips as at
clips (not shown) which is disclosed in U.S. Patent No. 5,788,538. As is
also further disclosed in U.S. Patent No. 5,788,538, it will be appreciated
that the modular jack is engaged with a panel (not shown) that the second
10  horizontal clips as at 86 will be flexed by the lower edge of the panel from
the relaxed position. It will also be appreciated that the generally vertical
tabs as at 94 will engage the rear side of a panel to firmly engage the
panel and allow for effective shielding of the modular jack.
Referring to Fig. 6 and 7, the flexible shorting bar used in the
15 modular jack of the present invention is shown generally at numeral 100.
This flexible shorting bar includes a single polymeric membrane which
has transverse strip 101 - 108 and a front longitudinal strip 110 and 112.
Preferably the material of this strip is a polyimide, or a polyester material,
having a thickness of about .001 in. Superimposed on this membrane
20 there is a first U-shaped conductive trace 114 which includes a pair of
transverse legs 116 and 118 and a longitudinal leg 120 connecting the
transverse legs. Transverse leg 116 is superimposed on transverse strip
102 and transverse leg 118 is superimposed on transverse strip 115, The
longitudinal leg 120 is superimposed on the front longitudinal strip 110.
25  Preferably this trace is comprised of about 1 ounce of copper. The flexible

shorting bar 100 also includes a second conductive trace 122 comprised

of a transverse leg 124 superimposed on transverse strip 101 and



9 Clainse WHAT IS CLAIMED I'S: 1. A nodul ar jack assenbly conpri sing: ga&g an
outer insulative housing having top and bottomwalls and 5 oppose¥ LAY dal
walls formng an interior section and first and second ends and there being
an interior nedial wall extending fromthe bottomwall toward the top wall
havi ng an upper term nal edge in spaced relation fromthe upper wall and a
plurality of spaced vertical interior gedial wall 10 extensions extending
upwardly from said upper edge to forma plurality of contact receiving
recesses eaghyvetsaiidsL N26068568m dosednd R tRASRErbewagM Golivacigent i nterior

medi al wall extensions; (b) a fl'exible shorting nmeans having a first

| ongi t udi halgitudin=dtiey 6 25 sapetinpastofatentedrdogiitudinal strysuliat i ve strip
with a plurality of insulative spaced parallel transverse strips interposed
bet ween sadodnécting thredtraasverkd lengi tBeiwedn she it sverse sgrips gherabréy of
transverse openi ngs between said first and second |ongitudinal strip and a
conduct i vepartaireshbyl ngl 30 the panctioh afrahilersexplas tielew| €gn thach of

whi ch 5pair of transverse conductive |egs is superinposed over a separate
one of sabéthomrssdepééhgtfrmtslom;tl@dm@g@‘tmdlJrélth@mwwetfr%t gdbesive i s
superi nposed, over_one of the longitudinal strips and gonnecting said pair
of transvgaglél%nb%t QB thsdzqtt%%s@e Qfthe FeagdpprEUSHRR} PHEP Hd@nthers
superi nposed over jhe.nmedia .inﬁgbi or wall such that the transverse strips
are each Po&i*FPORENTHVAPeEpHIBatEYone of said contact receiving recesses

roce o, “ang  SEAGAAES SoelE P 19 Bl LR AT G .
housi g iy SIArAEREIR Lo W A% SRR il WP Wber BhaliBRer pyl 1 Ve
generg |y Jher ird @Rl de¥ tioaVes 6. ?kl% Iﬂt{?ﬁoreé&tfbfn Lh¢ hedsi rc‘%eﬁ@'m? hetg

d of t ach of said

obliquely toward the second en e housi ng such that

conduct i vaneoatast dpeh M9gi 150N this fRiteridl stetidncontintdridieaRidAN@aliecesses
on the 10 interior medial wall.of the outer insulative housing. 2. The

nmodul ar | aGR sissably waill obadxtehdehepwardlyhfeoid tis kaveewladly Dhid fitterior
connecting neans is superinposed over the first longitudinal strip of the

fl exi bl e shedial splhbassan ifprer tehmimatetdge 1jS4cirons saribh latdrat lkeatendonker ei n
t he conductive neans on the flexible shorting neans is a first conductive

means and l&%eand| 558 pretontt. cBetiween hedateral gatangions gaig apt tohdbere ve

transverse | egs, each of which pair is superjnposed over a separate one of
sai d 15 are a'plurality of medial wall extensions 161 - 167. Between these medial

extensions 161 - 167 eight contact receiving recesses 1 - 8 are formed.
Covering the rear open end of the housing there is an insulative insert
168. This insulative insert includes a vertical base section 170 and a
horizontal section 172 which projects into the interior section 146 of the
20 housing. The insulative insert 168 also supports eight contacts as at
contact 174. Each of these contacts extends upwardly from the base of
the insert in vertical section 176 and then forward in a horizontal section
180 to the forward terminal end of horizontal projection 172. From this
point they each extend downwardly and rearwardly in an oblique section
25 178 and come to rest in one of the recesses 1 - 8 which, as is conventional

each contact being received in a single recess.



20 transverse strips not occupied by said first conductive neans and there
is a conductive longitudinal strip superinposed over one of the
[ongitudinal strips of the flexible shorting neans. 4. The nodul ar jack
assenbly of claim 3 wherein the longitudinal strip 25 of the secdrflJAN 2003
conductive neans i s superinposed over the second |ongitudinal strip of the
fl exi bl e shorting neans. ~ 5 (I AN 1003 11 5. The nodul ar jack assenbly
of claim2 wherein the first side of the insulative housing is a front

side. 6. The nodul ar jack assenbly of 7claim 2 wherein the first side of the
5 insulative jack housing is the rear side. 7. The nodul ar jack assenbly of
cl ai m 4 wher eiRefehéng iagain soRignt ddwellnesitatiye § ackl Doitskiipbes the rear
side. 10 8. The nodul ar jack assenbly of claim5 wherein there are

conduct i w@proaiaded thht tBe ®ntdct in récess hAmidllsbevsperampopedioni oned
respectively in contact receiving recesses 1, 2, 3, 4, 5, 6, 7 and 8 and

t he tranétanswersedeg di24 pbcondyctiventars 198 anditbe soatacipir regrssetl voller t he
flexible_insulative strips in recesses 2 and 5. 15 9. The nodul ar gack
assenbl y DSFSEPTiMRPSHderRithaR PGS dEs d AgEconduRbvVe thes, 6P2e5q Bt of the

i R A T T

i . i 1 3.4 , 7 i
0T ) b0 BBl OB GRS b np ot B e AT
o0, S0P AR RS O O U P RRIUR LB PSS i

11. The m%ﬂm@r of ﬁ?é(séﬁ&eg&lléiu@gvg '%&E %o VhSF BbAtdd1es e o UG EYe

contacts 2, 3, 4, 5, 6, 7 an Ich are positioned respectively in 1

~ J AN 2003 laweﬁﬁiﬁ%tpmlaﬂpgcorﬁgemhéng,ph?rg shown géneraldpdt8 and the
transverse |l egs of the first conductive neans are superinposed over the

fl ex1®l e iurselal 182 istinspstednthecobligas stctofisbf thelcbntibes Bt soctjoark
assenbly of claim5 wherein a single contact receiving recess is interposed
bet ween tI) meldusBexéd ugwartdly Heomaihe rfcessan o ecnmvieatdresershidrgsf i r st
conductive neans are positioned. 13. The nodul ar jack assenbly of claim 12

wher ei n diitusthe jack s ordnshertas whgs the phag besomt besnlirssriedneans is

ositioned in the_ single
P It will be gppreciated that the modular jack of the present invention

has the following advantages:
16 A flex circuit is used to create the desired shorts.
No modification to the modular jack connector is required.
Applying the flex to the existing housing prior to the insert sub-assembly
creates the desired shorts.
The flex circuit is dropped over the internal housing webs and held
20 in place by way of pressure sensitive adhesive applied to the back of the
flex. The webs along with the square holes punched into the flex provide
proper alignment between the connector leads and the metallized traces of
the flex.
One flex circuit design can accommodate various short circuits as

25 required. Only the art work needs to be altered for the different shorting

requirements.



contact receiving recess interposed between the recesses in which the pair
of transverse legs in the first conductive neans ar a positioned. 14. The
‘modul ar jack assenbly of claim1 wherein the first and second 15 ?5JAN 00
Ll ongi tudi nal strips and the transverse strips are conprised of a flexible
polymeric material. 15. The nodul ar jack assenbly of claim 14 wherein the
polynmeric material is selected froma material and a pol yester materi al
polyi m de. 20 16. The nodul ar jack assenbly of claim 14 wherein the first
and second conductive neans conprise nmetallic traces. 17. The nodul ar jack
assenbly of claim 14 wherein an adhesigie is 25 interposed between the
flexi ble shpxtin.g nmeans and the interior nedal wall. 15 J AN 2003 13
18. The nodul awhijlecthepseseditinoéntibal had bevhadaioribditid cofheaignssiand

| ongi tudi nal strips of the flexible shorting nmeans has an adhesi ve backi ng.
19. The rthdyrefejradlerabsdivhentefof thaivaribwhigares,dneés ob bichenderstactls 5
bears agai nst the conductive neans. 20. The nodul ar jack assenbly of claim
3 wher ei thehethér sheilesembodirhents magabastsacher seedifidationduamdve neans. 10
21. The nodul ar jack assenbly of claim1l wherein the first and second ends
are open agisdtionsanayHee manis a@ thadesgsiberiembedimicait ol paprtarsiing the

condugcti ve cont act.s arfe retained in an insulative insert_which is
super ? np&é&ac ypgetion of the present invention without deviating therefrom.

Therefore, the present invention should not be limited to any single
embodiment, but rather construed in breadth and scope in accordance

with the recitation of the appended claims.



15 at least part of the second open end. 23. A housing and shorting
assenbly for use in a nodular jack: (a) an outer insulative housing having
top and bottomwalls and opposed | ateral walls form ng an interioq emN 106h
and first and 20 second ends and there being an interior nedial wal
extending fromthe bottomwall toward the top wall having an upper term nal
edge in spaced relation fromthe uppeg wall and a plurality of spaced
vertical interior medial wall extensions extending upwardly from said upper
edge to form 28 a plurality of contactcifagsVving recesses each of which
recesses is interposed between adjacent rmnterior medial wall extensions;

and 1 WwHATIS OPAIMEDDIS:a fl exi bl e shorting nmeans having a first
| ongi tudi nal insulative strip and a second |ongitudinal insulative strip

with a pl.ural Atoatildmidkes sseanbRacss gpagiﬁgi el transverse strips interposed
between said first and second |ongitudinal strips 5 formng a plurality of
transverse op@hi ngan wetterenssbitvef housirgndasiepotup hnddvdtidimalalistang and a
conductive means having a pair of transverse conductive | egs each of which
pai r Sof transver seoppoststidteeal wglsiforming aimpustidr aeetion segdirst arche of
said transverse stri ps and a | ongi tudinal conductive 10 section is

superi mposed over RO enﬂé mgh‘@ﬁfdbﬁ@lg an Anferiemmediahe@di ng sai d pair

of transverse conductive | and said fI |bIe rting ns.is
super i nposed over $HENMERE TOIPrﬁh@r]P%trto%W g’tlett%vi’ﬁ‘nli Mganstrips

are each positioned in arat one of ce|V|n cesses 15
on the i nt](carl or meHPHFraﬁTIP %?E{f‘c‘?cﬂggll"“g’ﬂ% om) Fﬁbppe?iw I flexible
?}23?’%_&‘{ ve ft : E‘Se?%ladaa i) éﬁéﬁ?ﬁe&?ﬁ G ntet bt Bt BT Th s

Detvilen sai d first CHoq i ARE ERtRARD oival IR SEIELPHRT AdieonRfif o1
transverse openi ngg ﬂﬁ?&@@”oﬁé‘éﬁt&fdtrrééeﬁﬂgg s s| g bRk strip and a

conductive means having a pair of transverse conductive | egs each of which

pair of transverser&eredustis etdrpgsed betwpenidHjasedt Merior mepadlayglione of
said transverse strips and a |ongitudinal conductive section is 25

superi nposed over extemnsiondte | ongi tudinal strips a,nd connecting said pair
of transverse conductive legs. .AA.A.A Ay. AYn.A Al (.A A ;%A5Se. A Af2.A
u?[~vl _In = (b) aflexible shorting means having a first longitudinal insulative
15 strip and a second longitudinal insulative strip with a
plurality of insulative spaced parallel transverse strips
interposed between said first and second longitudinal strips
forming a plurality of transverse openings between said first
and second longitudinal strip and a conductive means having
20 a pair of transverse conductive legs each of which pair of
transverse conductive legs is superimposed over a separate
one of said transverse strips and a longitudinal conductive
section is superimposed over one of the longitudinal strips
and connecting said pair of transverse conductive legs, and
25 said flexible shorting means is superimposed over the medial

interior wall such that the transverse strips are each

positioned in a separate one of said contact receiving recesses
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positioned in one of said contact receiving recesses on the

10 interior medial wall.of the outer insulative housing.

2. The modular jack assembly of claim 1 wherein the transverse leg of
the connecting means is superimposed over the first longitudinal strip of
the flexible shorting means.

16
3. The modular jack assembly of claim 2 wherein the conductive
means on the flexible shorting means is a first conductive means and
there is a second conductive means having a pair of conductive transverse
legs each of which pair is superimposed over a separate one of said

20 transverse strips not occupied by said first conductive means and there is
a conductive longitudinal strip superimposed over one of the longitudinal

strips of the flexible shorting means.

4, The modular jack assembly of claim 3 wherein the longitudinal strip

25 of the second conductive means is superimposed over the second

longitudinal strip of the flexible shorting means.
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5 insulative jack housing is the rear side.

7. The modular jack assembly of claim 4 wherein the first side of the

insulative jack housing is the rear side.

10 8. The modular jack assembly of claim 5 wherein there are conductive
contacts 1, 2, 3, 4, 5, 6, 7 and 8 which are positioned respectively in
contact receiving recesses 1, 2, 3, 4, 5, 6, 7 and 8 and the transverse legs
of the first conductive means are superimposed over the flexible insulative
strips in recesses 2 and 5.

15
0. The modular jack assembly of claim 8 wherein transverse legs of
the transverse legs of the second conductive means are superimposed

over the flexible insulative strips in recesses 1 and 4.

20 10. The modular jack assembly of claim 6 wherein there are conductive
contacts 1, 2, 3, 4, 5, 6, 7 and 8 which are positioned respectively in
contact receiving recesses 1, 2, 3, 4, 5, 6, 7 and 8 and the transverse legs
of the first conductive means are superimposed over the flexible insulative
strips in recesses 1 and 4.

25
11. The modular jack assembly of claim 7 wherein there are conductive

contacts 1, 2, 3, 4, 5, 6, 7 and 8 which are positioned respectively in
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5 12. The modular jack assembly of claim 5 wherein a single contact

receiving recess is interposed between the recesses in which the pair of

transverse legs in the first conductive means are positioned.

13. The modular jack assembly of claim 12 wherein one of the

10 transverse legs in the second conductive means is positioned in the single

contact receiving recess interposed between the recesses in which the

pair of transverse legs in the first conductive means are positioned.

14. The modular jack assembly of claim 1 wherein the first and second

15 longitudinal strips and the transverse strips are comprised of a flexible

polymeric material.

15. The modular jack assembly of claim 14 wherein the polymeric

material is selected from a material and a polyester material polyimide.

20

16. The modular jack assembly of claim 14 wherein the first and second

conductive means comprise metallic traces.

17. The modular jack assembly of claim 14 wherein an adhesive is

25 interposed between the flexible shorting means and the interior medial

wall.
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10-u 19. " The modular jack assembly of claim 1 wherein one of the contacts

5 bears against the conductive means.

20. The modular jack assembly of claim 3 wherein one of the contacts

bears against the second conductive means.

10 21. The modular jack assembly of claim 1 wherein the first and second

ends are open ends.

22. The modular jack assembly of claim 1 wherein the conductive
contacts are retained in an insulative insert which is superimposed over

15  at least part of the second open end.

23. A housing and shorting assembly for use in a modular jack:
(a) an outer insulative housing having top and bottom walls and
opposed lateral walls forming an interior section and first and
20 second ends and there being an interior medial wall

extending from the bottom wall toward the top wall having an
upper terminal edge in spaced relation from the upper wall
and a plurality of spaced vertical interior medial wall
extensions extending upwardly from said upper edge to form

25 a plurality of contact receiving recesses each of which

recesses is interposed between adjacent interior medial wall

extensions; and
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and second longitudinal strip and a conductive means having
a pair of transverse conductive legs each of which pair of
transverse conductive legs is superimposed over a separate
one of said transverse strips and a longitudinal conductive

10 section is superimposed over one of the longitudinal strips
and connecting said pair of transverse conductive legs, and
said flexible shorting means is superimposed over the medial
interior wall such that the transverse strips are each
positioned in a separate one of said contact receiving recesses

15 on the interior medial wall of the outer insulative housing.

24. A flexible structure for use in a modular jack comprising a first
longitudinal insulative strip and a second longitudinal insulative strip
with a plurality of insulative spaced parallel transverse strips interposed
20 between said first and second longitudinal strips forming a plurality of
transverse openings between said first and second longitudinal strip and
a conductive means having a pair of transverse conductive legs each of
which pair of transverse conductive legs is superimposed over a separate
one of said transverse strips and a longitudinal conductive section is

25 superimposed over one of the longitudinal strips and connecting said pair

of transverse conductive legs.



