H GH SPEED MODULAR JACK [0001] This application clains priority to

provi si onal application nunber 60/747,534 entitled "H GH SPEED MODULAR
JACK" filed May 17, 2006, the entirety of which is hereby incorporated by
reference. Background of the Invention [0002] The invention relates to a
nodul ar jack and, nore particularly, to a nodular jack which may be
conpliant with nultiple communication standards and/or which incl udes

i mproved noi se conpensation _abilities. [0003] The use of nodul ar plugs and
jacks for data transnissi on HISHRABGRRED MaB JACKh order to establish

el ectrical comunication and a data path between a first and second device,
the filP9l]devi chimprritaation Hlaimsenriosity ith prowasioral napplicationc avnber 6&74h334% out
into a cable that termnates in a plug. The second device may include a

j ack. Tnatlpd UFIGH SPEEDKMOBUHARI rEK" Sizdaday 07,2006 cths iehtirenpafahichad hereby
mate-able in a nmal e-femal e configuration. Once the plug and jack are nmated,

el ectriged MQPQemnbae pl ug and connector engage and are electrically
mat ed so trﬁat elfectrical information signals may travel fromthe first

device to the second device. [0004] This plug and jack design is limted by
t he ph@ACE%O“ﬁ‘?Bf%gﬁ%h% of the nmodular plug and jack. As data

transm ncreased, electrical performance relating to the
t r ansf el ectwic i I . n tor.. fec :
Each pradong | acite Prenlipifeds 6, 8RB ek 3 SR PhrucdRty AR GRE o
comruni cate infqormation. Cross tal bet ween t hese pairs (where, el ectr.ical
si gnal sWhIgh gRay W@Pﬁ@ﬁt W e&“ﬁi&%lw%‘ﬁé?aélopns%&ﬁ%@n é’Fr‘)"mchn’dl"fUdes
interference fromsources external to the plug jack configuration, becone

nmor e of imprévedmoise somperisghien abjhiesds. I n order to carry the hi gher speed data
wi t hout signal degradation, the plug and

[0003] The use of modular plugs and jacks for data transmission is known. Basically, in
order to establish electrical communication and a data path between a first and second device, the
first device may send information in the form of electrical signals out into a cable that terminates
in a plug. The second device may include a jack. The plug and jack are designed so as to be
easily mechanically mate-able in a male-female configuration. Once the plug and jack are
mated, electrical members in the plug and connector engage and are electrically mated so that

electrical information signals may travel from the first device to the second device.

[0004] This plug and jack design is limited by the physical configuration of the modular
plug and jack. As data transmission speeds have increased, electrical performance relating to the
transfer of electrical signals from plug to connector, has been affected. Each plug and jack
frequently includes multiple pairs of contacts used to communicate information. Cross talk
between these pairs (where electrical signals in one pair affect electrical signals in another pair)
and interference from sources external to the plug—jgck configuration, become more of a factor at

higher speeds. In order to carry the higher speed data without signal degradation, the plug and
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NYC. 731561. 1/ bel | 94-244291 jack design changed to include conpensation
circuitry such as that used to bal anced i npedance in transm ssion |ines.

[ 0005] Standards organi zati ons such as the Tel ecomruni cation | ndustry

Associ ation and the International Organization for Standardization publish
standards regardi ng performance specifications and equi pnment configurations
for plugs and jacks. Different |evels or "categories” have been defined for
use in tw sted-pair bl i such as where .a single_ insulated sheath includes
tvo 1 wi SEEFeqER Ebmee fo welils compegsziigh SirouiBy Surthgsthahised e PelaSRR IRPedeID o
to handl e data A comunications with a frequency up to 250 MHz. Category 6

pl ugs t}fb'iff&ﬁml%sl%dms-ei ght contacts aligned in a row on one side of the
plug. More recent requirenents, e.g. Category 7, require plugs and jacks
whi ch can communi cate at speeds as high as 600MHz. [0006] The bal anced |i ne
conpens§U0sh appr Stadards erpasizetiomsizavie apthe etbcamarpicatibe Idustry pasdaativaraed

| evels up to Category 6 i.e., 250 MHz. In order to neet the electrical

requi r e RN irfern@ionah OrighdP&1OnS mromaﬁ@@@ﬁﬁﬁcﬁpgﬁmiéhe&aﬁdhr&‘s’ﬂr@@@dmg DerfoRBaride0Ss
talk and interference generally could not be cancel ed out using only

bal anceg?éciﬁb%ﬁg,%@g@aggﬁﬁﬁg&gﬁnggﬂa&%@ PRGNS j%\éggs%if?&%gtﬂggegsr glﬂgcafeg&ﬁessi des

of the ug an ustry from
Category 7 .usage, it.is desirable.to.provide a. jack.that can ceive .and
cormon baedh ERfns fgt SseE sl b BRE st VoA vbelR cSliied HeEbRaElS, | <
difficult because while eight (8) coplanar contacts had been used in
Cat egor W@ taistsdi wizes. ofer, exampdlat“é)gmgyrw 6” phigs anghiacks shouldtbe ahle te haedel data
two different planes on opposite sides of the jack so as to mnimze
cr osst akbmhehivegshsswithad fregaéncy. uf 60030 MHzex @arkeryob mugy typicallft hdvacdighwhi ch
may be used for both Category 6 and

contacts aligned in a row on one side of the plug. More recent requirements, e.g. Category 7,

require plugs and jacks which can communicate at speeds as high as 600MHz.

[0006] The balanced line compensation approach discussed above proved acceptable for
performance levels up to Category 6 i.e., 250 MHz. In order to meet the electrical requirements
of the transmission speeds specified in Category 7, the cross talk and interference generally
could not be canceled out using only balanced line compensation and so the contacts were
moved to opposite sides of the plug and jack. As the industry is evolving from Category 6 to
Category 7 usage, it is desirable to provide a jack that can receive and communicate with plugs
using either standard. Providing such a connector is difficult because while eight (8) coplanar
contacts had been used in Category 6 applications, in Category 7, the eight contacts are spaced in
two different planes on opposite sides of the jack so as to minimize crosstalk between signal

pairs.

[0007] An example of a prior art jack which may be used for both Category 6 and

Category 7 communications is shown in U.S. Patent 6,739,892 and is reproduced in part, in Fig.
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Category 7 comunications is shown in U S. Patent 6,739,892 and is
reproduced in part, in Fig. NYC 731561. 1/bell94.244291 -2 |. Referring to
Fig. 1, a prior art connector 50 consists of a shield 52, a dielectric
housing 54, a switch insert 56 and a circuit board sub-assenbly 58. When
assenbl ed, sub-assenbly 58 is inserted into switch insert 56, switch insert
56 is inserted into housing 54, and housing 54 is inserted into shield 52.
When a Category 6 plug is inserted into jack 50, term nals on sub- assenbly
58 engalgeR%fgW@stchpnﬂilmg prier aitsansectr SOrrengisty §f £ shielih$Z acdiphectnicdausiog 5414 a
Category 7 plug is inserted into jack 50, a protrusion on the plug engages
a swit clwiteh inserts$6 tand ai cismitt bdafd sutbassembly688.c AVBeas asenmbledf subassembly Hilis i n
connector 50 to be lifted away fromelectrical connection and noved into

cont actinyéried iftodwAtRGhSEt 58NdAEch( st SHMsertéd RS hoddifg S42hfd RERIMELEH M th
the prior art connector shown in Fig. 1. Requiring a swtch to di sengage or

gr ound 36a Qo' ikl S5 OAle 4 PEIE3ES PIIEICAI Y ik I SeiSMIESn s

Moreover, there 1s the possibi pen clrcult’ espedia ere is

a failure i e switch. Summary .of t | nveption [ 0009]. One i nrent of
he T VASTERH 5P engebeORRaREIES P als b s M Miscioth Copmmabiontigy. TR Lategory
contacts on a first side of the housing, each first contact including a

cont act’ pogts msertedriatot jadke S0,tapprotyusion an the pug engages powiicn §0 ooswaleh insert$6p| ug
when the plug is inserted into the jack, and an end portion effective to be
at t acheSivitch 60 cahsstsonte of ¢he caininalsT e cp@ristot LB tee be diftadr away fvim lebggical wo
second contacts on a second side of the housing opposite the first side,
each secandoRRh@floved b LoitRS AL RbAdinP Rlefiben (e fiFid)ve to touch a second
correspondli ng contact of a plug when the “plug 1S inserted into the jack,
and an end portion effective to be inserted into a circuit board; wherein

the endpofly (he Fhicl akORbBRES AR disPEOURLR bR iig! e RERANY 21 d°

of the

switch to disengage or ground some of the terminals increases the complexity of the device.

Moreover, there is the possibility of an open circuit especially if there is a failure in the switch.

Summary of the Invention

[0009] One embodiment of the invention is a jack comprising a housing and at least two
first contacts on a first side of the housing, each first contact including a contact portion effective
to touch a first corresponding contact of a plug when the plug is inserted into the jack, and an end
portion effective to be attached to an electronic circuit. The jack further comprises at least two
second contacts on a second side of the housing opposite the first side, each second contact
including a contact portion effective to touch a second corresponding contact of a plug when the
plug is inserted into the jack, and an end portion effective to be inserted into a circuit board;
wherein the ends of the first contacts and the second contacts exit the second side of the housing,

The jack further comprises a shield disposed in the housing between the two first contacts.
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first contacts. NYC: 731561. 1/bell94-244291 -3 [0010] Another enbodi nent
of the invention is a jack conprising a housing and at |east eight first
contacts on a first side of the housing, each first contact including a
contact portion effective to touch a first correspondi ng contact of a plug
when the plug is inserted into the jack and an end portion effective to be
attached to an electronic circuit. The jack further conprises at |east four
second W9hPhct s ofinethewrabriigertcofthe inventioiisiangclopipriities a hausing and af lgest
each second contact including a contact portion effective to touch a second
cor r espeighti fugt cantdchic on af fimt pileigf thehkeousinge egzhufiysi soritars éndleding atwntaetprtiok

and an end portion effective to be inserted into a circuit board; wherein

t he endgffétive ketduch atfirstosrRepcndaipdednRt 6£8 UG W e tpfueisi ihsdrfee istloahafhcki de
of the housing in first, second, third, and fourth distinct planes, the

first phane édggio@emgrf]%geg RS aflchld anicdBRic AR 188 R Hhither!ddoRie&on

pl ane i ncl udi another two o e secon ontacts, third

| ane ipcluding the ends of f f.the fiyst. cont the f.qurth pl
Pl i 65 PHoEHRC oMt B efecpit idb AT b g oRoRMS ey tis e RRE:

enbodi rent of the invention is a jack conprising a shield_including a _ base
and at Pemdaat inpheding ejcentagiepastien @f(fJF@W&i tagouchvinsagord commesparding comactRiseplughe
spring nmenber disposed so as to touch a plug shield of a plug when the plug
i S i nsewhenlthienjlog ishas¢riedkintoTthe jgckehnd druerddporticw sffedtseso delinsested dntora difeeit
shield and at |least two first contacts on a first side of the housing, each

first copirackhdrBinl tHelehdh GF 160 T Confaeslah@Medebbitd totRadiOekiPitfelbedorid 4idd of the
corresponding contact of a plug when the plug is inserted into the jack,

and an . DoLtd_qn | at r.ont j | tep L€
w00, 7, FORATE SR Sub ol SRR, U R PASPRIAS il drond
of the second contacts, the second plane including the ends of another two of the second

contacts, the third plane including the ends of four of the first contacts, the fourth plane including

the ends of another four of the first contacts.

[0011] Another embodiment of the invention is a jack comprising a shield including a
base and at least one spring member extending toward an inside of the base, the spring member
disposed so as to touch a plug shield of a plug when the plug is inserted into the jack. The jack
further comprises a housing in the shield and at least two first contacts on a first side of the
housing, each first contact including a contact portion effective to touch a first corresponding
contact of a plug when the plug is inserted into the jack, and an end portion effective to be
attached to an electronic circuit. The jack further comprises at least two second contacts on a
second side of the housing opposite the first side, each second contact including a contact portion
effective to touch a second corresponding contact of a plug when the plug is inserted into the

jack, and an end portion effective to be inserted into a circuit board.
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second side of the housing opposite the first side, each second contact
including a contact portion effective to touch a second correspondi ng
contact of a plug when the plug is inserted into the jack, and an end
portion effective to be inserted into a circuit board. NYC: 731561.

| / bel194- 244291 -4 [0012] Another enbodi nent of the invention is a nethod
for inserting plugs into a jack, the nethod conprising inserting a first

plug in ing eight.contact.s aJl.ali.gned on a fjrst. side .of .the plug . into
Phe s ackodfd T ouchibeEnanBiime of Bp PRahef Bufmetrod o bk eiss Snre Bk
jack, the jack including eight contacts on a first side of the jack, and
four co e&eﬁfﬁ%ﬁowmme@pa@ fgst Rq%“]ci@!é}g elglnéoe@ﬁtsaglt%lgaﬁd ppa firgsidegd t he
first and second sides all having distinct voltage potentials when the plug
i s not $epligiptethegack kyatouching thescontactshod theafitst pligovithe¢dntatts ofi thé gack cthapackses
removing the first plug and inserting a second plug including contacts

al i gned ixﬁﬂhdiﬁ%]&ghtadbﬂta‘é&QQMﬁﬁs't 6id6 oPthetjhek andl fogr tontarts brea jsédnd RidetoTisdjatly
contacts of the second plug with the contacts of the jack. Brief Description

of the 'E?{@é’éfnrfhg& J&H%fhtkh FonGhe firdt Snd sedoil Sfb%%?ﬁ?ﬁg“é%%“‘f"g ch&?gaoi’énﬁ% Qlheft

jack in accordance the prior art. e perspective

cut - away, vi.ew. of a j.ack.in.accordance with. an i pent of .the invention.
[o015]  HregpiSgson Sre's pitifH St e e T8 PSS BiefFetboufprines Feretih s o
plug and jack in accordance with an enbodi nent. of the invention. [0016]

Fig. 4 ifisstplug and ipsardnge seapad plig inghuding contasts alignedeen first aad seqead sidenpf tean
enbodi nent of the invention. [0017] Fig. 5 is a bottom perspective cut-away
vi ew of plugiatokhe jackhbyg toudhingeoniatts ofithe second plug with the contacts of the jack.

Brief Description of the Drawings

[0013] Fig. 1 is a side perspective cut - away view of a jack in accordance with the prior
art.
[0014] Fig. 2 is a side perspective cut-away view of a jack in accordance with an

embodiment of the invention.

[0015] Fig. 3 is a magnified side perspective cut-away view of a combination plug and

jack in accordance with an embodiment of the invention.

[0016] Fig. 4 is a side perspective cut-away view of a jack in accordance with an

embodiment of the invention.

[0017] Fig. 5 is a bottom perspective cut-away view of a jack in accordance with an

embodiment of the invention.

[0018] Fig. 6 is a rear perspective cut-away view of a jack in accordance with an

embodiment of the invention.
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enbodi mrent of the invention. [0018] Fig, 6 is a rear perspective cut-away
view of a jack in accordance with an enbodi nent of the invention.

NYC, 731561. 1/bell94-244291 - 5 [0019] Fig. 7 is a side perspective
cut-away view of a jack in accordance with an enbodi nent of the invention.
[0020] Fig. 8 is a side perspective cut-away view of a jack in accordance
with an enbodi rrent of the invention. [0021] Fig. 9 is a side perspective

cut - ana w of kln ccordance with an. e di.nent of the invention.
[0022] FTT0"1 s Fid of i e SREPROES, Miaval ey ot urtladn dperritisenr TR sar
enbodi nent
j ack ineﬁ’é’eglmf%‘é@ hGARvenleN enbodi nent of the invention. [0024] Fig. 12 is a
si de perspective view of a jack in accordance with an enbodi nent of the

i nvention. 0\[“0025] Fig. 13 is a front perspective view of a jack in

accor dahe@O0hi t h aligenbatlianside psfspective ¢ubvwayidew ¢f082a¢k M qccardanos with rapnt
perspective view of a jack in accordance with an enbodi nent of the

i nvent i @mbofiieat bf the ¢hvedion.s a front cut-away view of a jack in accordance
wi th an enbodi nent of the invention.

[0021] Fig. 9 is a side perspective cut-away view of a jack in accordance with an

embodiment of the invention.

[0022] Fig. 10 is a side perspective view of a jack in accordance with an embodiment of

the invention.

[0023] Fig. 11 is a side perspective view of a jack in accordance with an embodiment of

the invention.

[0024] Fig. 12 is a side perspective view of a jack in accordance with an embodiment of
the invention.
[0025] Fig. 13 is a front perspective view of a jack in accordance with an embodiment of

the invention.

[0026] Fig. 14 is a front perspective view of a jack in accordance with an embodiment of

the invention.

{0027] Fig. 15 is a front cut-away view of a jack in accordance with an embodiment of

the invention.

[0028] Fig. 16 is a side cut-away view of a jack in accordance with an embodiment of the

invention.
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[0028] Fig. 16 is a side cut-away view of a jack in accordance with an
enbodi nent of the invention. NYC 731561. 1/bell 194-244291 -6 [0029] Fig.
17 is a chart detailing particular neasurenents which could be used in
constructing an enbodi nent of the invention. [0030] Fig. 18 is a chart
detailing particular neasurenents which could be used in constructing an
enbodi nent of the invention. [0031] Fig. 19 is a side perspective cut-away

vi ew of jack in_accgrdance with,an enbadi nent of the jnventjon. [0032]

Fi g. 20[(%%%% fro lgpi?slﬁé’cf’ﬁ% d@@gh%yngﬁwsgmpgm ‘?’IHCEéiS’BL’dgﬁd%e‘&“Eh an
enbodi ment of the invention. [0033] Fig. 21 is a side perspective cut-away
vi ew of canstrestiinigiag embodimand of thetievense®t in  accordance with an enbodi nent of
the invention. [0034] Fig. 22 is a circuit diagramalong with tol erances for
circuit elenments which could be used in accordance with an enbodi nent of

t he i nvEd80pn. [ OEig518FAscr cRat idetadlirgopartionlpe nrspantmests Wiseh afoull peaised rin
accordance with an enbodi nent of the invention. Detail ed Description of the

Pr ef er r gghsEiRG ARMb0AIMP 0B ifRh@bAI Ng to Fig. 2, there is shown a jack
100 in accordance with an enbodi ment of the invention with a portion of the

housi ng renoved. Jack 100 is capable of comrunicating wth a plug (not

shone) HERTE Cof PR Xo% FRUERRKBhe SRASHE el o P RO, AT 5 o0

st andar wel |~ &s "ot I cation st ) in a base

embodiment of the invention.

[0032] Fig. 20 is a front perspective cut-away view of a jack in accordance with an

embodiment of the invention.

[0033] Fig. 21 is a side perspective cut-away view of a housing which could be used in

accordance with an embodiment of the invention.

[0034] Fig. 22 is a circuit diagram along with tolerances for circuit elements which could

be used in accordance with an embodiment of the invention.

[0035] Fig. 23 is a bottom perspective view of a jack in accordance with an embodiment

of the invention.

Detailed Description of the Preferred Embodiment(s)

[0036] Referring to Fig. 2, there is shown a jack 100 in accordance with an embodiment
of the invention with a portion of the housing removed. Jack 100 is capable of communicating
with a plug (not shown) using Category 6, Category 6A, Category 7, Category 7A
communication standards as well as other communication standards. Jack 100 includes a base
102 on which elements of jack 100 are mounted. A post 105 having a cross-shaped cross-section

extends from a bottom of base 102 and may be used to mechanically mount jack 100 to a circuit
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102 on which elenents of jack 100 are nmounted. A post 105 having a
cross-shaped cross-section extends froma bottom of base 102 and maybe used
to mechanically nmount jack 100 to a circuit NYC 731561.1/bell94-244291 -7
board (not shown). Although shown on a bottom of jack 100, post 105 coul d be
di sposed on a top of jack 100 and used to nount jack 100 to a circuit board
fromeither above, below, to the side or oblique to jack 100. [0037] Jack

100 includ assc through housing 104 (whi ch yoi de repovabl e
cover it tndl SBERE} “AIBRHER aEHT pA oot a0 B pes LTOD EF 0l e g
housi ng, 104, e used to provide pat hway for contacts to pass through
to basetofdﬁ.Jga%&qbﬂﬁiu 4554 tp %&&an%éaﬁtqwcg@@é@ ’g'%}pf‘é £r RRyes @égwomt%zoe
supports upper contacts 108. As shown, eight (8) upper contacts 108a, 108b,
108c, 1edeor adBpme ta gk 10&nd 108g nay be used as is customary in RJ45 type

j acks when conmmuni cating at Category 6 or 6A speeds and configurations.
Upper contacts 108 include contact portions 110 which physically touch

cont act §003f7] an i niaektl®d iptludes( p padsitatouygh dbuasisg 104 (Whigh @y irldhplera reamivables
108 further include an arcuate connecting portion 112 fixed at one end to

suppor t 8 wifHARERELs) RRuhieAbh thbd 16X A8 diONBIBEIdW, BAR-tRrdicH S0l 8RE 1 ¥4 Rayar ea
of jack 100 and termnate at first ends 114. First ends 1I4 are coupled to

a flexiple substratke ILC C [ ' I 5! LAYk As
shoun, P SsPHPPEER PR A hoidh s AR Rt 162 cblaa 10 pifes 85
which mate with first §nds 114, (£0038é Upper cont actg 108 furthg‘ JSCI ude
bridge F¥IHSVSFRS sPopOt AZe. SXPRATH!YHIWWENS HPRST CRmAst |18%e ASFhWPpeisht BOEPRE. g.
are insert nolded therein), and vertical termnal portions 111 that extend
t hr ough corataats t Ofay &8 0084, 168d,098and8f, laod d B8 hmey be 0ged astis thstemanriniRi45itypeed
i nes. Upper contacts 108 exit from base 102 to formpins 116 to provide
el ectri gaks GheMUsthfahicating at Category 6 or 6A speeds and configurations. Upper contacts 108

include contact portions 110 which physically touch contacts of an inserted plug (partially shown

in Fig. 3). Upper contacts 108 further include an arcuate connecting portion 112 fixed at one end

to support 106. Contact portions 110 extend downward into a plug-receiving area of jack 100

and terminate at first ends 114. First ends 114 are coupled to a flexible substrate 118 on which a

compensation circuit is provided. As shown, flexible substrate 118 includes longitudinally

extending recesses which mate with first ends 114.

[0038] Upper contacts 108 further include bridge portions 109 that extend through the
cantilevered support 106 (e.g. are insert molded therein), and vertical terminal portions 111 that
extend through pass-though housing 104 and though base 102 - both shown in dotted lines.
Upper contacts 108 exit from base 102 to form pins 116 to provide electrical communication

with a circuit board (not shown). Pins 116 exit base 102 in two planes as shown.

[0039] Flexible compensation circuitry 118 may be used to cancel out interference

between neighboring pairs of contacts 108, reduce cross-talk between contacts 108, or to balance
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with a circuit board (not shown). Pins 116 exit base 102 in two planes as
shown. [0039] Flexible conpensation circuitry 118 may be used to cancel out
interference between neighboring pairs of contacts 108, reduce cross-talk
bet ween contacts 108, or to balance NYC 731561.1 /bcl1l194-244291 -8 a
cable termnating in jack 100. A circuit including capacitors electrically
connecting neighboring contacts 108 nay be used. For exanple, referring to

contacts 108a-108h as f.irst ugh ei ght.h,, respectively,, between a third
ond ot Fr PRI shfe o gh b JREVRL oG Rl SR BRI peRHTY hondcling
approximgtely 300 to 3600 if coul e used; between a fourth and si xth
cont act NeIgboring coafRstsi 4% may g us a&:&é exqmple, whgEng fio spptactsil0ae-d%h spirst o
3600 if could be used; between a first and a third contact 108, a capacitor
with a theugleeightharespengizelyf betpeema ithied @idya fifth cortadd0BFa capakcidor with ayelie in a

bet ween a second and a sixth contact 108, a capacitor with a value in a

range OtangappipptoxTaiatdy 300 {oB6DDIP chiild beuwkel; betwiead foladi wabhsiath dontadt B8] aa
seventh contact 108, a capacitor wth a value in a range of approximtely O

Lo 2100ckfactGulth S8 6la e 8F aBpdihailad 380% 3600 £ SMAILE AL i

capacitor wth a value 1n aTrang approximately 0 to

socs. HHFL 554 ARORTTON AR EPR9E1 G05E P LAGE oS L 20O o8

way view of the connection between flexible conpensation circuitry 118 and
cont act be 1ogl; heswesnogusecamdetndaa sixtly opptest 108,13 sanacitoncwithohvakue 1moprange of
inserted into jack 100, plug blade 120 comruni cates electrically with one
of cont apprexiia&ly Flte21 0] F cuhkpensst] betweénr « third abd @ severgloboeactd 081 a cipacitart
contacts 124 to the ends of contacts 108. The connection is designed to

m ni M zgithhevahs imBGende Sedppeeimuety 0ab 2100 H2Godll Behsed] bétwieat k sbaRtapg tanand
the connection of the jack contact to the circuit 118 to mnim ze signal

?ﬁg{ aﬂﬁ%{%‘% %Jgﬁltﬁ%‘ h 58,6 CIBERSA QRafile"f 4 hndel S dpPordmbatefy b b 2466128 Lo@H eSO

used. Other arrangements and capacitance values are within the scope of the invention.

[0040] Referring to Fig. 3, there is shown an enlarged cut - a way view of the connection
between flexible compensation circuitry 118 and contacts 108. As shown, when a plug with a
blade-like contact 120 is inserted into jack 100, plug blade 120 communicates electrically with
one of contacts 108. Flexible compensation circuit 118 is soldered at circuit contacts 124 to the
ends of contacts 108. The connection is designed to minimize the distance D between the point
126 of the plug-jack contact and the connection of the jack contact to the circuit 118 to minimize
signal degradation. Flexible compensation circuit 118 has a flexible substrate so that when plug
blades 120 engage the contact portions 110 (thereby flexing contacts 108 around arcuate portions
112), the circuit substrate 118 will also flex and/or move to allow for such insertion but still

remain connected to contacts 108.

[0041] Referring again to Fig. 2, jack 100 may be used to provide electrical connection

with a plug using Category 6 communication. Upper contacts 108 enable such communications.
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bl ades 120 engage the contact portions 110 (thereby flexing contacts 108
around arcuate portions 112), the circuit substrate 118 will also flex
and/or nove to allow for such insertion but still remain connected to
contacts 108. [0041] Referring again to Fig. 2, jack 100 may be used to
provi de el ectrical connection wth a plug using Category 6 conmunicati on.
Upper contacts 108 enabl e such conmuni cations. NYC: 73156 L 1/bell94-244291
-9 Jack.100 further allo for co ni cation using Category 7 speeds and
cor t espdiit 1 rigeafowstt comimSRRvR Rk i T priste (rEsRORrE A h a
top and a bottom of the plug. To accommodate such plugs, jack 100 i ncl udes
bot t om S¥¢lht alues hege biadediksi epatasts Pispased om bth o tare and enattons of dbe phg. sHewn,
four bottomcontacts 130a, 130b, 130c, and 130d, are arranged in two pairs
on a bottmmmddateasich pOEspojaplod DO énaypies bottamtcastasts 168.on[ D€id@ pf [Bak H 0D oppaxite
contact 130 includes a base portion 132 fixedly nounted to a nounting

menber  Eetact§ 008.S AFRhéWA, fiur BXHRInR Bakth&§ 1304, 1301 1706 eandl 130d] &€ Qﬁ@hﬁé&n%’bt om
contact 130a though it should be clear that all bottom contacts 130 are

simlarly: . . ¢n Fig. 4 (where base 102 has
been reh%%i@#lgé%ﬁgﬂa%)lw%ﬁ{tgﬁ %@é@g@k&% has a downwardly extending
cylindrical shaped projection 136. Projection 136 nay be used to nmate wth
a correspondi ng recess j.n bas 02.. Bojt.om contacts 1 further include an
o cuat oXBERT on ' EAE Bahomesiiah: B0A PRy pobat dirte 190 HFGY mertied e
contact portion 140 is spring biased upwardly at arcuate portion 138 so as
t o enhamosningaembenl3h rmnhﬁwegxplé@mm@émmdwrﬁh]resawt ith beltere GoRpetg.
Bottom contacts 130 have vertical portions which project through the base

102 (Fild0a thouglo itf shonidphenal edrdthatnall bbttan rontacts 48@ avé simihrlyi stmofuredd dasr shownot
shown). Pins 142 exit base 102 in two planes as shown.

most clearly in Fig. 4 (where base 102 has been removed for clarity), mounting member 134 has

a downwardly extending cylindrical shaped projection 136. Projection 136 may be used to mate
with a corresponding recess in base 102. Bottom contacts 130 further include an arcuate portion
138 and terminate at a first contact portion 140. First contact portion 140 is spring biased
upwardly at arcuate portion 138 so as to enhance electrical and mechanical communication with
an inserted plug. Bottom contacts 130 have vertical portions which project through the base 102
(Fig. 3) to form pins 142 which communicate with a circuit board (not shown). Pins 142 exit

base 102 in two planes as shown.

[0043] Referring to both Figs. 2 and 4, an L-shaped shield 144 made of a metallic
material is mounted to housing 104. Shield 144 includes a base portion 146 extending parallel to
the pins 116 of upper contacts 108 and to pins 142 of lower contacts 130. Shield 144 further
includes a flange 148 extending perpendicular to base 146. Shield 144 includes a tab 150
extending parallel to flange 148 but in an opposite direction from flange 148. Tab 150 may be

used to mount shield 144 to housing 104 through a T-shaped recess 152 shown in Fig. 5.
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[0043] Referring to both Figs. 2 and 4, an L-shaped shield 144 nmade of a
nmetallic material is nmounted to housing 104. Shield 144 includes a base
portion 146 extending parallel to the pins 116 of upper contacts 108 and to
pins 142 of |ower contacts 130. Shield 144 further includes a flange 148
ext endi ng perpendi cul ar to base 146. Shield 144 includes a tab 150

extending parallel to flange 148 but in an opposite direction fromflange

: h
T- shaped Filess” 153161412%1’#%1@@ gy Friclaeat ol G 9550 1Ry 3001
Shield 144 d sh 00 wh d h
> CommiAEBrGHa. 5 1R eg%-“‘fé? rabideS silsffee bR DA GBS Rt o
contacts 130 and the vertical portions 111 of top contacts 108 that extend

t hr ough thehyastiegh pReiess A4l ebtop mﬂtatctﬁe}% thet extend thergeh tyohglebousing: Q4 nButhsr,neen
bottom contacts 130 and top contacts 108 in an area where a plug is

i nsert edlangd 048 Pedvidd30shidlBing HetWeanbettonn gokiaéte dG0Yand 0P ndvnlbctal 09N an area
lateral |y disposed pairs of upper contacts 108a, 108b, 108g and 108h are

used. RejiRtdd Pt HﬁnEérﬂzdlﬁto;ﬁ&( foor t her shield signal pairs in these upper
contacts from egch other, a vertical shield 154 may be used to shield

conmmuni cati ons between upper contacts 108a 108b and contacts 108g, 108h
(cont act, own r Fig hea t i tact
bort1 ond0480° (i o VB %%ﬁghé‘ég Syt el SEEGNTRbosPE B, O uBR0
154. O upper ntact s C 108a 10 0 .10 h are
used forobss gy 1% nbaane S0RmES eﬁﬁf?f@mgé%ﬁss B t@ﬂ‘ﬁﬂﬁ%ﬁﬁi@ﬂ é?a?aeczi%mm a
metallic material and nay be nmounted in a rear of housing 104 in_a recess
156 and these auppeppoentacts 5gom Redchy ratheg, @ yertical Fhigld 7154armayd die iusedil tov shieldc al
shield 160 may be nmounted on support 106 between upper contacts 108d and
108e. Againmunidatiehsibét®@en apperdentattsal 08ef B08bi andnevineactsal 08 d 08h (contacts shown
most clearly in Fig. 2) as the vertically extending contact portions 110 (Fig. 2) of these contacts
extend on either sides of shield 154. Of upper contacts 108, only contacts 108a, 108b, 108g and
108h are used for Category 7 communications. The vertical shield 154 may be made of a
metallic material and may be mounted in a rear of housing 104 in a recess 156 and in a support
158. Referring also to Fig. 7, an additional vertical shield 160 may be mounted on support 106
between upper contacts 108d and 108e. Again, shield 160 is made of a metallic material and
serves to shield upper contacts 108a, 108b from upper contact 108g, 108h when Category 7
communications are used. As discussed, when Category 7 communications and plugs are used,

shields 144, 154 and 160 may be used to shield communication between respective upper and

lower contacts 108, 130.

[0046] Now that the arrangement of the contacts for connecting the jack with a plug and
the shielding of these contacts has been described, the housing and external shielding of jack 100
will be explained. Referring now to Fig. 8, a housing 170 of jack 100 includes a top 172, a top

front 174, a bottom front 180 and sides 178. Note that Fig. 8 is a cut-away view of housing 170
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serves to shield upper contacts 108a, 108b from upper contact 108g, 108h
when Category 7 commrunications are used. As discussed, when Category 7
comuni cations and plugs are used, shields 144, 154 and 160 may be used to
shi el d communi cati on between respective upper and |ower contacts 108, 130.

[ 0046] Now that the arrangenent of the contacts for connecting the jack with
a plug and the shielding of these contacts has been descri bed, the housing

o SR S0 S S PR b T Banl v BBMLB g O SRR B LS

front 180 and sides 178. Note that Fi 8is a cut- away Vi ew_of hou5| gi 170
NYC: 7318®¢s discyssed bolowp 4 Xop front 174 faﬁgﬂdﬁﬂ}}d??n% flay fame7portion dBdwsed tohelpr ont
174 includes cavities 176 for receiving optical |ight pipes discussed

bel ow. defnef ancinsertid afearl 8 dor a plugydetsshawh) tot bef insertedp Bdtionm fro8018isefthausingel p
define an insertion area 184 for a plug (not shown) to be inserted. Bottom

front 1860 ahs m@séFpéaigcroés?&ch@i; typical ERREei ¢ihQ Heodubs tplesy. Fidpiftade peition egznw ng
nodul ar pl ugs frame portion 182, in conbination with sides 178 and

bottom {p ﬂﬁla&& ﬂﬁ €178 M il ﬁﬁﬁﬁt‘ 128 e L ¥ g%c @g cﬁ%t)lﬁ?;t ¢amgqfshned

so as to e capa rece|V|ng tegory egory

the pr of AR Q%alsttﬁa'?l Byl pRE g E@E%@fi%aﬂm o aﬁag@““oL?fLéif" I ght

pi pes 188 may be inserted into a |ongitudinal opening defined by housing
170. The ogenlngs term nate at ends_of_ housing 170 and form.cavities 176
defi ned (@#71 op f r Bterieg to Big- 37moregeiail %b@t@mg \70g1ﬁtsha‘ivbén0m@ng the Rrawisionn
exposed end 186 situated in a respective cavity 176. LEDs 192 are di sposed
at a r eaf opficahdighi piges. 1A8 showniinche diguteEDptieal tightipiped 988 emayebelinsgrted into a
downwardly. LEDs 192 are in optical comunication with Iight pipes 192 so
that |i gdHgitBainAlt GséningOdeinE®Pby AR 70! aMRl opehing@s dtminate at ends of housing 170
and form cavities 176 defined by top front portion 174. Each optical light pipe 188 includes an
exposed end 186 situated in a respective cavity 176. LEDs 192 are disposed at a rear of housing
170 and include LED terminals 194 extending downwardly. LEDs 192 are in optical
communication with light pipes 192 so that light emitted from LEDs 192 may travel through
light tubes 192 and be visible at ends 186. Such light may indicate that jack 100 is receiving
power and/or indicate that jack 100 is receiving or transmitting information or simply connected
to a plug. Light pipes 188 include outwardly biased flanges 190 used to connect light pipe 188
to housing 170. Flange 190 is discussed in more detail below. A rear support 193 is used to

retain LEDs 192 and terminals 194 on housing 170 and to provide further structural support for

housing 170.

[0048] Referring to Fig. 10, there is shown a view of the entire housing 170. As shown,
sides 178 of housing 170 further include rear portions 196. Rear portions 196 define openings
198 for receiving the flanges 190 of light tubes 188. In this way, light tubes 188 may be inserted

from a rear of housing 170 toward front 174, 180 of housing. A user inserting tubes 188 into
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|l ight tubes 192 and be visible at ends 186. Such light may indicate that
jack 100 is receiving power and/or indicate that jack 100 is receiving or
transmtting information or sinply connected to a plug. Light pipes 188

i ncl ude outwardly biased flanges 190 used to connect |ight pipe 188 to
housing 170. Fl ange 190 is discussed in nore detail below A rear support
193 is used to retain LEDs 192 and termnals 194 on housing 170 and to
provi de further structural, support fo housi.ng 170. [0048] Referring to
Fig. 10hoysing b/q QUIFRH S BIRTE GTang dO% fn pend RYh gORe flange LRk e
178 of housing 170 further include rear portions 196. Rear portions 196

defi ne dP®m¢ashes opeomef 198, flengs 19thagaim extendsnguwartyothsteblyi maintaining subkgks8 inn
this way, light tubes 188 nmay be inserted froma rear of housing 170 toward

front 1RéusidB070fTheepiice QibeA 885€ tiser A pukin fakgedle® idW8rd diidthen push tube 188 to
NYC. 731561. 1 / bel194- 244291 -12 housing 170 causes outward bi ased flange 190
to bendtﬁerpé@lr(;flh}gusi%]@%flange 190 of light tube 188 reaches opening 198,
fl ange 190 agai n extends outwardly thereby maintaining tube 188 in housing
170. To replace tube 188, a user may push flange 190 inward and then push

tube 18 t he r..of [ 170, . Ref.erri .G . -14.  there
is sho 0(;4%] exterﬁgfm&‘?ﬁ té)lhlggidgglvﬁ’ﬁ&gﬁe lkgg" %gggmawqﬁﬂﬁﬁggﬁgﬁ%% ?%768 200
i ncl udes .a base_j n¢| udj a top pqrtion 202, lips 204 which end. fromtop
202 to éﬁl@@gasﬂoé-agkwﬁ%g& Gchietes Rsec Hisiudingna toroportion 382y bt fﬁémc&r@teﬂ?&
and a front face 218. Side front portions 206 term nate in ground

connect drom RPRO2 & sidesiofjackn £, sids fnOPortipns 2, side dear pogians 288 sAndel flor et 0 a
circuit board. Shield 200 includes spring nmenbers 212 extendi ng outward
from t op1208idestréie por{dns 206 Eertifhate i plouadnedrktecots 310. eGebuadConfgpidry g 10reiuger s

212 are effective to engage a grounding nenber (not shown) of a chassis (not
shown) Wa&Re4 36 Kround shield 200 to a circuit board. Shield 200 includes spring members 212
extending outward from top 202, sides 206, 208 and a bottom 216 of shield 200. Spring members

212 are effective to engage a grounding member (not shown) of a chassis (not shown) when jack

100 is inserted into the chassis.

[0050] Focusing on Figs. 13 and 14, there is shown a plug 300 mating with jack 100.
These figures highlight how shield 200 of jack 100 provides grounding for an inserted plug. A
top spring 213 (Fig. 13) of shield 200 touches a point 308 (Fig. 14) of shield 302 of plug 300.
Further, spring member 214 of shield 200 touch sides of shield 302 of plug 300. Finally, a
bottom spring 215 of shield 200 touches a bottom of shield 200. In this way, shield 302 of plug

300 is brought to the same potential as shield 200.

[0051] Referring to Figs. 15-18, there are shown various dimensions for the spacing of
contacts on Category 7 jacks. Fig. 15 is a front cut-away view of a Category 7 jack and Fig. 16

is a side cut-away view of Category 7 jack. Figs. 17 and 18 are charts listing some of the
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100 is inserted into the chassis. [0050] Focusing on Figs. 13 and 14, there
is showmn a plug 300 mating with jack 100. These figures highlight how
shield 200 of jack 100 provides grounding for an inserted plug. A top
spring 213 (Fig. 13) of shield 200 touches a point 308 (Fig. 14) of shield
302 of plug 300. Further, spring nenber 214 of shield 200 touch sides of
shield 302 of plug 300. Finally, a bottomspring 215 of shield 200 touches

a bottomaf shi,.eld 200, I.n this . shield.302, of .pl u i,s_br.ought to
e sandrlerani iRl tor Be Aty " Rlign B8 Bollpy plyalks Hrog B dcfercfilidilins 7,
shown vari qus di nsioqg for _the spaci of contacts on Category 7 jacks.
Fig. 15 cpuldpemsehandyeuld g yithinstheseons LPBFROR j ack and Fig. 16 is a side
cut-away view of Category 7 jack. Figs. 17 and 18 are charts listing sone of
the NYC, 731561. 1/bell 94-244291 -13 preferred dinensions for the various
st r uct ul8@52§ hough Refergngta Bigh&9,dherais shean anpther embodimentopfsthe ivightiorbeln g d
and would be within the scope of the invention. [0052] Referring to Fig. 19,

t here i 99shdask 1900htladesembmdofmbetsamé coinponemtseast jackn100 and-a detaildddesariptiorkofl 00
i ncl udes many of the sane conponents as jack 100 and a detail ed description

of  thesgest QORPOHG:S is' ﬁexteE&E ndft8d. 0ot bRAnplEChiQd aBR! Bay BB BEL withadBY0dE

used with jack 100". Jack 100" includes upper contacts 108 (shown at a
| ower pqrtigp, of . t.he fi differen . t of
} 2ok 16020k orbiSStne? Hhfhcrs 108 ShoSne SV immbro Vot PEELe SEeg Blchrdry
communi cate with contacts of a plug (not shown nd a base_ portion_ 232. Base
por t i on {3 UpRer coaRctsr Kig obaek 150, %}P%afctsob% 1@\9@1 emtagh gortiqns &P i s
108" continue through pass through housing 104 and terninate at pins 116'.
In this commuicatmwith eontacts ef amiug (0 shown)agpobesd portion 232.1 Besa pastipn 232 is
termnals 142 of |ower contacts 130 and terminals 116" of upper contacts.
The captured under a lip of base portion 106'. Upper contacts 108' continue through pass through
housing 104 and terminate at pins 116'. In this embodiment, mounting post 104 is disposed
distal from both terminals 142 of lower contacts 130 and terminals 116' of upper contacts. The
use of the terms “upper” and “lower” are for convenience only and can be used interchangeably.
For example, mounting post 104 may be used to mount jack 100 or jack 100’ from above or from
below. In the embodiment of Fig. 19, all of terminals 142 and 116’ from both lower contacts 130
and upper contacts 108' emerge at the top of jack 100". The structures shown for upper contacts

130 and for mounting post 104' could be used with any of the previously described

embodiments.

[0053] Referring to Fig. 20, there is shown a more complete view of jack 100'. As
shown, jack 100" includes an upper printed circuit board 246 from which terminals 142 and 116'
of both lower contacts 130 and upper contacts 108' extend. Also extending from upper circuit
board 246 are input terminals 240 and 242 which are in electrical communication (circuitry not
shown) with ends 142 and 116'. Terminals 240 and 242 are connected to magnetic filter circuits

244, Magnetic filter circuits 244 may be used to remove spurious signals moving through jack
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use of the terns "upper” and "lower" are for convenience only and can be
used i nterchangeably. For exanple, nounting post 104 may be used to nount
jack 100 or jack 100" from above or from below In the enbodi nent of Fig.
19, all of termnals 142 and 116" from both | ower contacts 130 and upper
contacts 108' energe at the top of jack 100'. The structures shown for upper
contacts 130 and for nounting post 104' could be used with any of the

previ ou descri bed, enbodiments. [0053 ferring to Fig. 20, there |s
shown a?‘i’%r@di%nﬁraat Sev IR f TemAve 18 Yo lg%fm%c?awheﬁ-&%&@w < D%
upper printed circuit board 246 fromwhich termnals 142 and 116' of both

| oner colgetzapagneBo wales nsistent upen ek sl 0008As showndtwoninpyt éstmenads AE0 rpdiwapper
circuit board 246 are input term nals 240 and 242 which are in electrical

comuni bt eaminalsrA2i dre womdctedstb aespectivet thagretis file? caasits1Ae! - i.d aheferand fou240
and 242 are connected to magnetic filter circuits 244. Magnetic filter

Ci rcui t gadddichiier RRc &S BadhOw e IR Y nSTeHbf Q#Ss. SARRlpht BPHetHagdralio ilker Lifklits
NYC. 731561. 1/ bell94-244291 -14 100" and/or nay bé used to Tenove any signal

i nt erfeg@@gﬂéﬁ%\ﬁﬁ t{rﬂx%alsc%tfﬁ}% ﬁé_regeg&%%rmgneti c waves incident upon

jack 10 WO 1'n ermn and two input term nals 242
are connected to respective nmagnetic filter circuits 244 - i.e. there are

f our ic filter.circuits, each with its own .0f. cores..An o ut of
the magREBRE £ 11 BFEEa S e 2h Ak Dafasit UGS sipe 25 s et 3545 aud B

respectively. [0054] Referri ng to Fig. 21, each magnetic filter circuit 244
i s di speadly 3. | Ahoysingrdivider 256 dispespd mmseither pide $if deckdl W' geparstsangd definged on
either side of jack 100" separates and defines these cavities. Junper pins

258 ext drse axwdyest r dumpypsEns 268 entend maydfr@d Gupped cacdt bead 249 amd anel ubed to
el ectrical comunication to magnetic filter circuits 244.

provide electrical communication to magnetic filter circuits 244.

[0055] Referring to Fig. 22, there is shown an example of circuit which may be used for
magnetic filter circuits 244. Also shown is circuitry 270 which may be used to connect terminals
142 and 116' with input terminals 240, 242, and circuitry 272 which may be used to connect
magnetic filter circuits 244 to output terminals 250, 252. Also shown are some tolerances for the
circuit elements depicted. Clearly these elements and tolerances may be changed without

altering the scope of the invention.

[0056] Referring to Fig. 23, there is shown a view of jack 100" including a shield. As
with jack 100, jack 100' includes a shield front 260, a shield rear 262 and grounding posts 264

used in grounding the shield to a circuit board (not shown).

[0057] Having described the preferred embodiments of the invention, it should be noted
that the scope of the invention is limited only by the scope of the claims attached hereto and

obvious modifications may be made without departing from the scope and spirit of the invention.
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[ 0055] Referring to Fig. 22, there is shown an exanple of circuit which may
be used for nmagnetic filter circuits 244. Also shown is circuitry 270 which
may be used to connect termnals 142 and 116' with input term nals 240,
242, and circuitry 272 which nmay be used to connect nagnetic filter
circuits 244 to output termnals 250, 252. Al so shown are sone tol erances
for the circuit elenents depicted. Cearly these el enents and tol erances
may be changed without altering the scope of the invention. [0056]
Referring to Fig. 23, there is shown a view of jack 100" including a shield.
As wt ck.100,.jack 100" includes a shield front 260, a shield rear 262
and grod H@ﬂ%6§@§!264 used in grounding the shield to a circuit board
(not shown). [0057]. Havin descrlbed the preferred enbodi nents of the

i nvention, it sho UG*H@“H%E that the scope of the invention is linited
only by t he scope of the clainms attached hereto and obvious nodifications
may be made wi t hothO¥&Marting from the scope and spirit of the invention.
NYC. 731561. 1/be1194 244291 - 15 What_is clained is: 1. A jack conprising:
a housing; at | easitleashiyvg firs pontesis e p Sirssidg of ﬂwétou@na,eeash ﬁtrtﬁ &onfaetdnelydingach
first contact including a contact portion effective to touch a first

cor r esperontag poditnatfectie @ tphahp fitsecortdsporglingycansact ofis plugerhenrthoplupeés j ack,
and an end portion effective to be attached to an electronic circuit; at

| east t WReSQLIARhE Pk didSanhd PoBBmUT VIR tefatthdlRdNO U eRBtrOMB i tilie the first
side, each second contact including a contact portion effective to touch a

second corr eSpondhﬂg st ﬁ%‘&%ﬁ ?élbtgct?éﬁ'% g«%ﬁ&‘ sidB B RletRubitig bPF&ite AL £:3F Qad e

j ack, and an end por Ion e

each second contact including a contact portion effective to touch a second corresponding
contact of a plug when the plug is inserted into the jack, and an end portion effective to be
inserted into a circuit board;

wherein the ends of the first contacts and the second contacts exit the second side
of the housing; and

a shield disposed in the housing between the two first contacts.

2. The jack as recited in claim 1, wherein:
the housing includes a base, a pass-through housing on the base and a support
cantilevered from the pass-through housing; wherein
the first contacts extend through the support, and through the pass-through
housing; and

wherein the shield is disposed in the pass-through housing.

3. The jack as recited in claim 2, wherein the shield is a first shield and the jack

further comprises a second shield on the support in between the first contacts.
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inserted into a circuit board; wherein the ends of the first contacts and
the second contacts exit the second side of the housing; and a shield

di sposed in the housing between the two first contacts. 2. The jack as
recited in claim1, wherein: the housing includes a base, a pass-through
housi ng on the base and a support <cantilevered fromthe pass-through

housi ng; wherein the first contacts extend through the support, and through
t he pass-through housing; and wherein the shield is disposed in the

pass-t hrough housing 3 The j ack as recited in claim2, wherein the shield
is afirst shield conprises .a s cond ield on the
support in bétwee H%C qs §‘i‘te§6’h9§ E‘nﬁg‘i%ildi?ﬁ Ist ghie dhejagk 4. The
jack as recited in claiml, wherein the shield is a first shield and the

j ack f ubrtherrcompnipesi assesond Hucld dispeseddletvath dhrolinsticdntaciseand thisccond sentadnit act s
and the second contacts. 5. The jack as recited in claim2, wherein the
shield is a first shield and the jack further conprises a second shield

di sposed between the first contacts in the pass-through housing and the

second contacys. 6Erhelfitk ds36éitedSn CRfh REWhéRintha s is M%t §hid|d 43 ek N9
defines a plug insertion cavity, and the second shle is further” di sposed

in the Ci%%herycort}x%%\é\gseansewﬁd ghlléla tdlsposedso%ﬁrs)e%n thecﬁrs% &Enitacts in the pass-through housing

and the second contacts.

6. The jack as recited in claim 5, wherein the housing defines a plug insertion cavity;
and
the second shield is further disposed in the cavity between the first and second

contacts.

7. The jack as recited in claim 6, further comprising a third shield disposed on the

support in between the first contacts.

8. The jack as recited in claim 1, further comprising a magnetic compensation circuit
in the housing.
9. A jack comprising:
a housing;

at least eight first contacts on a first side of the housing, each first contact
including a contact portion effective to touch a first corresponding contact of a plug when the

plug is inserted into the jack and an end portion effective to be inserted into a circuit board;
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7. The jack as recited in claim®6, further conprising a third shield

di sposed on the support in between the first contacts. 8. The jack as
recited in claiml1, further conprising a magnetic conpensation circuit in
the housing. 9. A jack conmprising: a housing; at |east eight first contacts
on a first side of the housing, each first contact including a contact
portion effective to touch a first correspondi ng contact of a plug when the

plug is inserted i the | e of t.i,0 ftect.ive to. be inserted
into a circuit boaaEI Ef%St %Wé%%?‘?ac%?%ne{&fgﬁ %ﬂ%fg%@efh%}s%% gﬁ’péjggf of{t]rFt second
contacts.on a,second sjde of .fthe housing.o site the first side, each
second gech seeRnd FanTag! QCESWM%M%WP fsasie 1o @ieha sersad caresnondine
corresponding contact of a plug when the plug is inserted into the jack,
and an eg9dtagoefia ping whee theipheg isdnsseted inte thetjack, aad amend pastion affectvetebet ;
wherein the ends of the first contacts and the second contacts exit the
second sit@ehedad ah Blectienis icirquit;n first, second, third, and fourth distinct

pl anes, the first plane including the ends of two of the second contacts,

the second pl ane iyeudinideddd et &leGisitonBiRh 'El%ethég@?ﬂ c&?&t%ﬂ@'se&ﬁ&‘&iﬁ&t S,

the third plane including the ends of four o Irst contacts, the fourth

Compr i st ot a0i8inedt isiiebort) ARG ALt e il bl st ST R e ick °°°

extendi ng toward an inside of the base, the spring nenmber dis ed so.as to
touch a §itng of ﬁ}eépgpr@fcoataﬁqsuéxemdtp?@e including Ble ends of another twog the second

contacts, the third plane including the ends of four of the first contacts, the fourth plane including

the ends of another four of the first contacts.

10. A jack comprising:

a shield including a base and at least one spring member extending toward an
inside of the base, the spring member disposed so as to touch a plug shield of a plug when the
plug is inserted into the jack;

a housing in the shield,

at least two first contacts on a first side of the housing, each first contact including
a contact portion effective to touch a first corresponding contact of a plug when the plug is
inserted into the jack, and an end portion effective to be attached to an electronic circuit; and

at least two second contacts on a second side of the housing opposite the first side,
each second contact including a contact portion effective to touch a second corresponding
contact of a plug when the plug is inserted into the jack, and an end portion effective to be

inserted into a circuit board.
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plug is inserted into the jack; a housing in the shield; at |east two first
contacts on a first side of the housing, each first contact including a
contact portion effective to touch a first correspondi ng contact of a plug
when the plug is inserted into the jack, and an end portion effective to be
attached to an electronic circuit; and at | east two second contacts on a
second side of the housing opposite the first side, each second contact
including a contact portion effective to touch a second corresponding
contact of alpl ugTheusek aseeciedip ¢laim H avherein thetshieldiurtherincludesiatdeastont
portion effective to be inserted into a circuit board.

NYC: 731 sfringharatick dtendhg dhtwdr8lyl from Trcbaseck as recited in claim 10, wherein
the shield further includes at |east one spring nmenber extendi ng outwardly
fromthe base. 12. The jack as recited in claim 10, wherein the spring
menber extends inwardly froma top of the base. 13. The jack as recited in
claim10, futther I.S] st an .secaon rin er, the first
spring marrbe?i'ext %ﬁ%@g ii; ﬁssmge?gf(i;mférlé% gftw %‘5%(1)1} ﬁie%gg%ésgfnbgﬁ%ﬂeg%r%d%‘gmg&i ng
menber extends i rdly froma bottomof the base. 14. The jack as recited
in clai OEU%“mﬁ@BEi S¢:he spring menber extends inwardly froma side of the
base. 15. The jack as recited in claim12, further conprising a first, a
second and a third spring nenber, the first spring nmenber extends inwardly
froma top of the base, the second spring nenber extends inwardly froma

bott om of the3bas®he ik at Feitedin claigp10, fgrtiee eb@prising & Fals and a second spring
member, the first spring member extends inwardly from a top of the base, the second spring

member extends inwardly from a bottom of the base.

14,  The jack as recited in claim 10, wherein the spring member extends inwardly

from a side of the base.

15.  The jack as recited in claim 12, further comprising a first, a second and a third
spring member, the first spring member extends inwardly from a top of the base, the second
spring member extends inwardly from a bottom of the base, and the third spring member extends

inwardly from a side of the base.

16. A method for inserting plugs into a jack, the method comprising;:
inserting a first plug including eight contacts all aligned on a first side of the plug into the
jack by touching the contacts of the first plug with contacts of the jack, the jack including eight

contacts on a first side of the jack and four contacts on a second side of the jack, the contacts of
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inwardly froma side of the base. 16. A nethod for inserting plugs into a
jack, the nethod conprising: inserting a first plug including eight contacts
all aligned on a first side of the plug into the jack by touching the
contacts of the first plug with contacts of the jack, the jack including
eight contacts on a first side of the jack and four contacts on a second
side of the jack, the contacts of NYC 731561. |/ bell 94 244291 -19 the jack

fﬂet Bleu‘;h{ejéckadﬁ%éﬁ 8&% Sdcfe 18134 alrﬁa %d?t‘irﬁ:‘i vl e‘ﬁB e vﬂl%h%n%ﬁ#ﬁ PR{?e“S .

not” ~sending e ectrica r emovi
plug; insertin secon cl udi ng contacts allgned on first and second
si des of S %nﬂglg;ﬁ??fg‘ af qf&’ ?é"é’g by touching contacts of the second plug
with the contacts of the jack. NYC 731561. 1/bell94-244291 -20

removing the first plug,

inserting a second plug including contacts aligned on first and second sides of the plug

into the jack by touching contacts of the second plug with the contacts of the jack.
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