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plug contacts have long crossbeams that intersect at second ends. The catches in the
block contacts engage the crossbeams of the plug contacts. Block contacts in a
differential pair in the connector block engage corresponding plug contacts in a
differential pair in the connector plug. One set of engaging plug and block contacts in
a differential pair connect two wires that carry the positive signal. The other set of
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[06] Further, both the plug and block contacts have different geometries from the
wires. The difference in geometry creates differences in impedance for differential
pairs of plug and block contacts as compared to the impedance of the differential pairs
of wires. This impedance mismatch causes a portion of the electrical signals to be
reflected at the connector back onto the wires toward the signal source. The amount

of signal reflection that occurs due to an impedance mismatch is termed a return loss.

[07) Furthermore, the wires of a differential pair are separated or untwisted at the
neck of the connector plug and extend along individual parallel channels to the
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slot carrying a corresponding differential pair of wires, said first end of said wire guide
including channels that open onto said second end to receive said contacts, said
second end having wire dress grooves extending from said at least one guide slot to
said channels, each of said wire dress grooves receiving a single wire.



i ncl udi ng channel s that open onto said second end to
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[012] In a fourth aspect of the present invention,
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i ncl udi ng a channel extendi ng therethrough between

first and second ends of said housing; and an insert

[01RF ] éghéia %Bé&&bn&h%aﬁhé a‘?%ﬁa/éc'i& plﬁgnﬁﬁmgs a%hd, g@eguade
in a ferential pair, said annel celvin
fq"ﬁgférador@n@i longityginaloniish gTheaheksinsningledes icharnels that open onto a
b &l BF AR H?Jrubﬁﬁtﬁ:t ?&!élveseérﬁaﬁgu%agcr%%halg Qrte bRABED in

Bartl ally covered with a conductive substance
diggreatial Pals incdinadireiandgecpad ehasmelsdesated o8 a camnmn side of the

Io%%a‘? E&@b@jﬁce’?@\(ﬁ%ﬁé\ %\é\fﬁs G cﬁﬁﬁn%ﬁ?\éﬁﬁﬁgcééé]on opposite

gure 1 illustrates a partially ex onetric
5’9?%9@@? longitedind@xisr system forned accordl ng to an

[OQEFOFF'\' FeBlrtPhspdre d@rtﬁé ?ﬂ%sehf‘\fﬁr@ﬁﬁd?ﬁ théré"i% drbd4eE azconnector

ustrates an exp sonetric view of ‘a connector

C%Fm&'%ﬁmﬂlsmsde@w@n%g ahenagl exinsginarbatetiypughbetpees drat and
séd&HGrErid@.nof Eélé]hdﬁtsﬁﬁr %n§ ar Hééhﬁﬁ&[@&m@nc(d %pﬁr‘%éé'c%\’i’ying

an i nsul atlon p acenent contact e
C%Qfé? @apoed iana éh%%femr?é rRaifpfsajcth shppral egeeiving esaid dasert and

pdis?tﬁ:han@' SHid @orﬁabt%||N§tdr@&&§rnﬁné¥:|35ﬁéﬂf?aﬁo%ogﬁﬁnljo Smﬁe%i ?t"’least
P re f or med according to an e
pqrﬁ@ yp?@@‘é@é w'th\/énﬁtmswctf\[emlbstam to shield $sidr differentipl pair of
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an enbodi nent of the present invention. [18] Figure 6
illustrates an expl oded isonetric view of a connector
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[17]  Figure 5 illustrates an isomefric view of a connector plug formed according to

an embodiment of the present invention.

[18] Figure 6 illustrates an exploded isometric view of a connector block and a
lacing strip formed according to an embodiment of the present invention.

[19] Figure 7 illustrates an isometric view of a connector block formed according fo
an embodiment of the present invention.

[20]  Figure 8 illustrates an isometric view of an [DC contact formed according to
an embodiment of the present invention. |



[24] Figure 12 illustrates a top isonetric view of an
insert fornmed according to an enbodi nent of the
present invention. [25] Figure 13 illustrates a cross
LQpal view of the plug body of Fig. 1
WO%F@}%(B ines 13-13 of Fig. 11. [26] Fi guregs(lvle'%52‘5(‘){’13”039826
illustrates a cross sectional view of the connector
block of Fig. 9 taken along |lines 14-14 of Fig. 9.
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system 10 is configured to comnect incoming and outgoing insulated wires (not

- shown) which are arranged in differential pairs, such as used in the operating systems
of the telecommunications industry for data, voice, or power transmission. By way of
example only, one wire in each differential pair carries a positive signal and the other
wire in each differential pair carries a negative signal. The positive and negative
signals are intended to have the same absolute magnitude.

[29]  The connector system 10 includes a connector block 14 connected to a lacing
strip 18 and a connector plug 22. The lacing strip 18 carries differential pairs of
wires (not shown) that are connected to a first electronic component (not shown). The

wires in each differential pair are adjacent; for example the wires are twisted about
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[32] Figure 13 illustrates a cross sectional view of the plug body 46 of Fig. 11
taken along lines 13—13 of Fig. 11. The plug body 46, including all side walls 54,
end walls 58 (Fig. 11) and divider walls 62, is covered with a conductive substance
304. By way of example only, the conductive substance 304 may be metal plating
such as copper or nickel. Alternatively, not all of the plug body 46 may be covered
by the conductive substance 304. For example, only the side and divider walls 54 and
62 may be covered with the conductive substance 304.
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received in differential pairs 158 of contact channels 154 (Fig. 4) that are likewise

offset from each other on opposite sides of the longitudinal axis 102.

[37] Returning to Fig. 11, the inserts 66 include rectangular retention beams 98 on

opposite sides thereof that extend outward away from each other. When the inserts 66

are pressed downward in the direction of arrow A into thc: channels 50, the retention

beams 98 engage and suspend the inserts 66 on upper edges of the side walls 54 of the

plug body 46. Latch catches 110 are formed on and extend upward from the sidewalls
7
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divide2 walls 62 (Fig. 11) of the plug body 46 (Fig. 11) when the plug body 46 is
connected to the plug wire guide 42, Opposite ends of the plug wire guide 42 include

end walls 142 that contain wall gaps 146 that are configured to receive the end walls

58 (Fig. 11) of the plug body 46 when the plug body 46 is connected to the plug wire
guide 42.

[40] Differential pairs 158 of contact channels 154 extend through the plug wire
guide 42 parallel fo the vertical axis 150. Each differential pair 158 is offset from an
adjacent differential pair 158 on either side of the longitudinal axis 102 to form first

3.
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[42] The wire dress grooves 130 intersect the contact channels 154 such that when
the plug wire guide 42 is connected to the plug body 46 (Fig. 2), the wires held in the
wire dress grooves 130 are received in the gaps 90 (Fig. 3) of the contacts 38 (Fig. 3).
The prongs 86 (Fig. 3) of the contacts 38 engage, and are electrically connected to, the

wires.



of adjacent differential pairs 158. [42] The wire
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block 14 and extend between side walls 250 to define channels 278. Each channel
278 receives a plastic insert 282 carrying a differential pair 286 of contacts 30. Each
insert 282 includes interleaved first and second tapered insulators 226 and 228

extending upward therefrom. The first and second tapered insulation 226 and 228 are

offset from one another. Each insert 282 also includes latch catches 290 on opposite
sides thereof. The inserts 282 are positioned within the channels 278 such that the
latch catches 290 receive latches 294 extending from the side walls 250 of the

connector block 14.

- [46] Figure 7 illustrates an isometric view of the connector block 14 formed

according to an embodiment of the present invention. The first and second tapered

10



278 receives a plastic insert 282 carrying a
differential pair 286 of contacts 30. Each insert 282
i ncludes interleaved first and second tapered
j ors 226 and 228 extendi ng upward
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within the connector block 14 (Fig. 6) such that the top portion 254 is positioned
within the retention slot 246 (Fig. 7) to receive the bar 82 (Fig. 3) of a contact 38 in

the wire catch 270. Conversely, the wires are pushed into the wire catches 262 af the

bottom end 242 until the catch legs 258 cut through insulation covering of the wires to

electrically engage the wires.

[49] Returning to Fig. 7, the first and second tapered insulators 226 and 228 are
offset from each other transversely to the longitudinal axis 102 extending through a
central plane of the connector block 14. The first and second tapered insulators 226
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fromthe bottom portion 238 to define a V-shaped wire
catch 262 therebetween that receives a correspondi ng
wire. The bottom portion 238 extends fromthe bottom
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example, adjacent differential pairs 234 of contact channels 230 may be located on
opposite sides of the longitudinal axis 102 with the individual contact channels 230 of

a differential pair 234 staggered with respect to each other. The contacts 38 (Fig. 5)

within the comnector plug 22 (Fig. 5) are correspondingly aligned in order to be

received within the contact channels 230.

[53] Figure 14 illustrates a cross sectional view of the connector block 14 of Fig. 9

taken along lines 14—14 of Fig, 9. The connector block 14, including the side walls

250, end walls 216 (Fig. 6), and posts 218, is covered with a conductive substance

300. By way of example only, the conductive substance 300 may be metal plating
12



greater than the distance D5. Because the di stance D6
is greater than the distance D5, the contacts 30
within a differential pair 286 are nore closely

magnetically coupled to one another tha
WO’@E‘Z&%‘%% acts 30 of an adjacent differenti EFT’H%"PS"(?%“

Thus cross talk is reduced between the contacts 30 of
adj acent di fferenti al pal rs 286. [52] Returning to

7, int ernat ont act c n s 23
such %yomr og, pic gé‘%‘t@*ﬁ%"fa r P?/t %lﬂoft e cewaeﬁ‘i?a Eelz? ’Pﬂg
coveléﬁ bgfthé QRIRIENE sibstcd W01 eF et 2xbiiple; orfy the 5Rle waAKDID|8d

cent differenti al ‘fal rs 234 of contact channels

postsza@mau_\be beverasicuitietic oppdugiiysoybsiance Bobs of the
| ongi tudi nal axis 102 with the individual contact
[54] ciRigmel ilkspatesa bcattom mr@ﬂm viewl of tlag qonpegipr blagk Jdrod &ig.

7. 18l BRI g B4 28 B0 o

betw@enrﬁﬁegmh i3 dyting| assmﬂﬂyh mlrheﬁrthheconhentdré)loqkeldes wenhected
wthin t con t C

to the lapigg simr EdFig. ﬁsesc %ss&ﬁarﬁo’ 8&"&%\?‘6‘1‘ %:‘#@”C{% 3‘& gpts
26 (I«%Q 1 thé1aBhg 5 gghaﬁ@iﬂ%d @h@gaﬂ{elvﬁ@é addtthd posé 218 Qide9.

e connector including the side walls 250,
into theposhelots 7 7Hig. ]()Fl g. 6), and posts 218, is covered with

a conductive substance 300. By way of exanple onl)éi1
[55] t HRetaroing o tHigel, du loperatiere the GOnmegtor (plugnk isl copnegiedhtp theo

conngg%tzlgpcﬂg/ %3 ﬁﬁg{t’l ve? 3%93 f%g?&&aﬁ}t !hd@%nt% @ %t ritfon

connec ock
stots 246 6Bthe b@neﬂﬁﬂﬁbﬂdl@ﬁrpdmdmuhﬂ mﬂlbvmtmm @hg;eB) afidare

coceiyginis VRS 10 (i RO D Jhb Ao MsE Bakoe (ra)
11) Bl Kiti the! cbh&h%ﬁ&@élﬁme bk m@ 13 z eRBRbE i peste M éovehd

connect or % e 1nserfs 282 retain
mthtﬂmcwmta@t sybaalcc r30@ i (nger éhm exdertapt; & c@gmupw gopductive

i ARG oE e RE RIS 72 21 B 0 o b
38 axlchE{D ﬁ@spadﬂ;rglg l]l&lgé,ﬁ:h@ dl&)qnuﬂnlmuts af wirest eﬁlg:_endﬁfaitoct_he le?'mg
; ntacts slide into t sl ot's i g. .in e
stip {32t Gomepipeh To gértomnonchng dhi aﬂaémgga 8 ie® ePRLhR i W
ccm@&&tlﬂugj.ﬁ slide into the post slots 27 (Fig. 1). [55]
Returning to Fig. 1, in operation the connector plug

[56] 22A§ hdwaRCELEEH, e EdBuciiRNIBRARE 304 ok, ilaﬁ cﬁiJfHé ditigér

ars 82 6f the contacts 38 slide into
walls 62 et watls S%Iami sn@wﬂls(ﬁ% of ithe pdegpody 46 ﬁemrai@kthqd,lfferenual

peis 24 BF s, A Lol AR S B Sl i

prevENéragt faHS@nd Tﬁwrf&bﬂdedbét\mai jacetit @gential pairs 74. As
electrical signals travel between the wires through the connected differential pairs 74
and 286 (Fig. 9) of contacis 38 and 30 (Fig. 9), respectively, the electrical signals
create local EM fields that induce a capacitive charge onto the conductive substance
304 (Fig. 13) on the side and end walls 54 and 58 and divider walls 62 located

proximate to the contacts 38 and 30. For example, one contact 38 in a differential pair

74 carries a negative signal which creates a positive charge on a proximate divider
wall 62 (Fig. 11) and the other contact 38 of the differential pair 74 carries a positive
signal which creates a negative charge on the opposite divider wall 62 surrounding the

13



11) covered with the conductive substance 304 (Fig.
13) engage the posts 218 covered wth the conductive
substance 300 (Fig. 14) in order that a continuous

ive shield surrounds the engaged (i Ial
WO%Q‘WS b (Fig. 2) and 286 (Fig. 6) of ConPEUS i
30, respectively. Thus, the differential pairs of
vvi res extendl ng to the lacing strip 18 are connected

aite i ok 20 et s, Pl 0 e fiRhae Rt ong i g
wallstdzemd ﬁmﬁfd aoansdidI Pl Bds Séidheditd, the chajgeocolictied, dieyativer

walls 62, side walls 54 nd n vvallsS g]f&the Iug

and posiye, Fepesatehy onithe onprEteividery |neg65%? r fopresult
g@ﬁﬁa@ Lero3Rt bidrddn€ connector pl ug 22 and acts as a

a sub arri gr gr shi e%d to prevent cross tal k and

57 ftie%f I%ﬁ»‘%ke,emegﬁgﬁs a4, %ﬁﬁ%alﬂ'z‘sb She %ha aﬂaupﬁis" Sovéfed

S travel between t W res
with tﬂercou@;tctxm eutstmoe300e@iglil ff weronediag ﬂq@ahﬂ'@emml pairs2 8938

the cppfafls 3T Phe GPRRAG Bpd 0B f Bepriip BRI hFe
exanipldtiC BegateC eipagdst dolected an ghae otrinactbh élock rl@tucmddmnaliy,

suybstance 304 . 13) on the e and_=nd 4
chargempated Qe anwfﬁeby inecicens sontast 3 é’g diffeseatial s?rg

in m&@d}.gl 8GhBIGE ~NGn %ante,FQf op%mhﬁge ﬁﬁﬁart%& eh aqiw&% wall 62

erential pair carries gat i ve signal which

(Fig. by s adissobbantact 36 (g g) ofn fish Aierantitcoaer T Gl 1L |
et B iRt U7 0 GEU G L' LT

1) 74 carries a positive si gnal whi ch

o1 LA el A L S R ol 35 g

13) d8Ghé o {203¢ Q&Q&ZG(Flgd 1Y &elrte t:dnﬁllucii}.&l dubstdnce BOO Qﬁgeltt)hm
conductjve substance 304 (Fi ?’ qﬂg i der

the capiepi bisol Al 5 1 SOEFROIOS o fui chiske poential.

OptiGAil e‘ﬂlee trterbdifie BRI BRRAMGOM Bfel BtbagfE $8hde¥R®r A 22 and

posftive, separately on the opposite divider walls 62
commetg:ameclehbm:m b gnoundcd by sotnecting a growndhwire it ana|point e the

S oA AR
o B 08B A LS e

be phddn&eh Qkat hh@ Glntdcds SPeRABS, respettivelss awe sHieldbd om oaly twhoe

above exanple to negate charges ¢qllected o
oppastin sisles. ormbane&»@r smbodipgnts 0Blyagney, of Hie eapapcier &%2@ oyl

conn%&]pfer de 141 %I:J%’pal r %@%%ﬁﬁgnkﬁﬁﬁﬁé%ﬁ%@m%t ahd bdndbetor

In the connector block 14 can
plugriSgmbe nancarypomitacs I aathe thaphgtwite gride 42iditeets thewaires

dlrergl%( into contact with the contacts 30 within the connector block 14. Additionally,

the wires may be connected directly to the contacts 30 in the connector block 14
without the use of the connector plug 22. Furthermore, the structure of the connector
plug 22 and connector block 14 may be enlarged to include more contacts 30 and 38

to connect more differential pairs of wires.

[60] The connector system confers several benefits, First, positioning IDC contacts

" in a differential pair closer to each other along a longitudinal axis and a transverse

axis than adjacent IDC contacts of adjacent differential pairs increases EM coupling
14



(Fig. 11) by an adjacent contact 38 (Fig. 11) of a
first differential pair 74 (Fig. 11) in the connector
plug 22 (Fig. 11). [58] The electrically comon shield

by the conductive substance 304 (Ej
Wo%ﬁ‘g&%@gnector plug 22 (Fig. 1) and the coggg’gﬁo\ﬁ&”ﬁg

substance 300 (Fig. 14). on the connector block 14 is
not connected to ground or any other fixed charge

t ial . i . i Nt i al di
botwBH G IDE conad® i SRk furdrlifial PEELATARRE! Edsoieldld,
DC Eégta?y ob a;ljmm ﬂﬂﬁcht .ngyl pz?jsn €Tiel alrgnlmeg::r @fttmhg B(Cr c&mte?‘csaihy

oln on e ut S| de e netal, al.e cQnnect or
peralf v 918, the SR GERBHS 9F o Lratia 36F PR iaFA-g T i
otherSAIBRL M gitn@Rh Y ad ' Bsd BHeilly HataiRd thehpdiiatcd %ﬁ%éi\%lééeﬂ

62 may be pl ated such that "the contacts 30 an

by theslgsticel sigals, passieg dhrugh ded DSheastcls anddhusgpiisey tedlection
i . not: her. odi nent, only one of the
Orre%ﬁﬁgsc?ﬂc}ﬁe%f’%‘g%% and connector block 14 may have

I | at | i
611 prABe. 2 fbtAine CRuPRS! AEE o BAHEIE bioct Bfin SRAISEE e
contants fe @’ﬁil@b@d 47 all isidaﬁlgssm_éithlﬁs_tﬁbﬂdﬁﬁg ancﬂihusealfz betttég:’iidiell(tecbgbmct
W _t t cont act.s W |, e, conn r ocC 4.
each gthsr thag ﬁ%swynfefl R R %*F&;S'BB shiglisndbe gﬁeraq%@ﬂl Pateg
shielgigg n%?ﬁés@%r%e?ﬂla&é& $d'Be CORURES El'ug he ¢hnrkior Biokk @Y DENE

the connector plug 22. Furthernore, the °
contasts toc restuee etoss Halkcbaiviesnt ditfereptigdgpaiz ehdDeoemtastson the

bl 4 |
connSh gy PlartTor S I5E plfid O RO EpEE B et
block §6) efihinaee theartdro insestbalitychivlEemfigantonlintodireddnhactor

First, positioning | contacts, ip.a differential
plug gaf Porie I EHIORI AR llowgior G Ereoaing of 6 g AIERE o

and a transverse . axi § than jacent |I.DC.contacts 0
[62] o g wthermorg; by éoling gpehyyised 3%@@&%3%9; PEEH L AEULde,

chani{€? iR QwiE ﬁﬁ%%uﬁ’@ {H AR lfi:f VAR WREShTY (8widde and

contacts | ' pai r _and Teduces

£

any one differentia ]
sepatatedsfor tagshertixistonserin theD®ire slnesa @repves. ddpsdbmivires in each

L di f.ferential paj '
aiftefeptit ey Bk BAF SounlCdSyRLORRTRE ] Bfogpehne Wk it
lengtlith betesiliyahisppaier positioned closer to each other
al ong the longitudinal axis also generally matches the
[63]1 MPASileNgR cxpativenasd beby Gderilddeotiti crfergicgnad Scertain
passi ng through the I DC contacts_ and thus reduces
embydimeees i GHll b8 rndersiapd, by o slled, s W e ricEnions ghrmess

may b8 Ha[g@‘l;aﬁ? ﬁngyeatlg{@%ﬂ% %u%%it&‘t@ﬂ‘ RERbR depiritte BOH (RORBEELOT

bl"oc
the invention. In addition, many modifications may be made to adapt a particular

g
-

situation or material to the teachings of the invention without departing from its
scope. Therefore, it is intended that the invention not be limited to the particular
embodiment disclosed, but that the invention will include all embodiments falling

within the scope of the appended claims.
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contacts are enclosed on all sides by netal shielding
and thus are better isolated from each other than if
surrounded only on two sides by shields. The
j nnected plate shielding negates c d
WOigﬂ&(t%Eegconnector pl ug and connector bl ockg%&?%&%ﬁ&%
contacts to reduce cross talk between differentia
pai-rs of IDC contacts in the connector plug and
connector block. The plating of the connector plug and
connector block al soglAinates the need to insert
bul ky shield configurations into the connector plug
a co .lows for easy grounding of
tﬂg pI 8 &mﬂg&%%mﬂ%%i "Fur t her nor e, by isol ating
each tmnsted dlfferentlal pair of wres in_a guide
c Haping bodsrhalding wnkiplexrogticlyarrarged ithat lepst enerdifierprtial pair.r s

i gl i S BR[0T

each differential pair are better EM coupl ed wth
eaa:bvuetguﬂie }mnnigarﬁmpmdatomﬁgttrad; td jedsamendeo! daghglub body,

i 3 e Bk Bt s FobBR e Eollg e,
one differdhtid]l paR of BEiasHt ARk, Bdid WiRs@ideKiaving eht jeasttone gaide sIdB,at

various changes may be nade andéﬁgw val ents_ngpy be

said gl lsastiong ienidle\glat kariying eFeresnegding difarentiak paipef wires,;sgid
first eﬂc‘i’ %P*sala RWJ gma@ %c? R PR éncaﬁtb QR éé@éhdb@nd”%%de
rticu S|1uat|on material to the

receﬂve amdh lcmgscts; fsald lsecond vmhhavmg wire: frosst grd@pa exteming fromn saids

o R S PRI o, o SRS Mk RRD

singldwifel osed, but that the invention will include all
enbodi nents fall. ng within the scope of the appended
clainms._15 WO 200 ‘i’é‘? CTI:{ US200 /039 26 CLAl MIS
A FonneBicoronpiny pleg 7 L} hgVheh Y MG A STHVAG e
said W:Hes hRbS sFIARhAMES 1R ¢érARORMH dontadls ihs8A&t in@8id channels.

differential pair, sard contacts extending along a
vertical axis of said plug body; . B and, a

ha%i ng 'Bher pangecterplug 6h Plaga rledvhetsin saidy abga%rﬂileogm‘gfaﬁla‘f
exteﬁdstsgmfggsg;g  vertRal St ot e R bbb SHERPROmAAM at loast

con ecelve a ca ntarning at |east one
‘one gliidd doterdriga transverseakis atljagt st endiof eaid wiraigdidei r e gui de
havi ng at | east one guide slot, said at |east one

gul e "SHOt SRLEX] Mheoff el SPRHRAY s 5 SRl deenoRiths
- divider blocks on opposfce sides thereof, adjacent guide slots on said wire guide being

separated by said divider blocks.

5. The connector plug of claim 1, wherein said wire guide includes wire
dividers, said wire dividers extending into said at least one guide slot to divide said at

least one guide slot into said wire dress grooves.

6. The connector plug of claim 1, wherein said wire guide is formed
along a longitudinal axis, said channels being grouped in differential pairs including
first and second channels located on a common side of said longitudinal axis adjacent

differential pairs of channels being located on opposite sides of said longitudinal axis.
16



first end of said wire guide including channels that
open onto said second end to receive said contacts,
said second end having wire dress grooves extendi ng
fromsaid at |east one guide slot to said channels,
each of said wire dress grooves receiving a single
wre. 2. The connector plug of claim1, wherein said

Wi re_ dress gr oQves aI ign said wires across said
7. chantg1eneetyRjug of slaim Lo whemsm 514 plgrhody hiap eontagtistpts extending
th&GBARRGHS aloﬁ S-Eﬂf“ &RKHAF%&%Y aRl thup h Il 0% saﬂp% & "buide extend
sal d at one gui de slot exten i'd
th&rehhmughlalcmg mchw:i—tlszﬂladzsvandqaacbrlhsa) s:;audaam&&ctekﬂsa rsaidfchmmds being

sai d. . de sIo transy rse
i REincyi el pains ang b forgit Gl bR aliged 3 difpential pair, said
chﬁlﬁ{é[‘seﬁﬁcprcoﬂﬂaéhg slts B&ﬁg MiknedWARE ictS Bitdr Wb 18 éi% g?d contacts in

i ncl udes divider bl ocks on opposite sides t ereo
dififpateadeirgui de sl ots on said wire gui de being

separated by said divider blocks. 5. The connector

plug of claim1, wherein said wire guide includes wire

8. di viTther &anns@bd phig ef dianhder ¢hepetre Ball rlﬂ)nh@ét@r ?Higdisahounted fo a
| east qQne quide slot to divide said at |east one

copfictps blpe thatioarics blogk centarts sthatypragpge ssaids contaes retained in said

coff':ﬂ%'afb?gﬁlﬂgl QJI&' Q:oﬂfl%c‘rf]&ﬂ)w&l% nbaengkﬁltJh @hga%m ﬁfgﬁrncgﬁé&geg,: ﬁ(@ﬂductive
sulgptzonep dokt f(rrnﬂl ahfeéﬁcﬁﬁaﬂl&lcoﬂﬁhdlﬁshhdm burebuidingf dalBblodinEbntacts.

second channels | ocated on a conmon side of said
| ongi tudi nal axis adjacent differential pairs of

9. chanhglse&i6i, leﬂpggﬁtged on opposite sides of said
| ongi tudi nal” axr's. 7. The connector plug of claim

1, wiensing femnet plong atiodgmhhml caaiy agtl Iwhsing ircitidingichgnnels that -

N T T —

diffbilia¥ Phirs Gfludiig FirahdPRteld BlanhBlsS8tHed Qﬂtaa&ﬂmﬁl)&tsﬁi’e of said
sai d channel s bern aligned in differential pairs and

longitpdinaloaninadiaedns diffdperitiag pairy ofhdddniels beingdoeted @l opposite sides of
Ra id. channels and contact slots being aligned
syl oo -

er to receive said contacts in
differential pairs. 8 The connector plug of claiml,
wherei n said connector plug is nounted to a connector

10p] odke eampectosrafidam, gehereig raisc st antsecond shennclsi iy a differential
t l.ug, d
Pl BAL R PR R ah s Tt S PARARORY BibS: conmect e

conductive substance that forns an electrically
conqgn shi el d surroundi ng said bl ock contacts.
11. e connector of claim 9, wherein said channels in each of said differential pairs

are staggered with respect to each other.

12. The connector of claim 9, further comprising a plug body including contact slots
extending therethrough along a vertical axis, said housing being mounted to said plug
body, said channels of said housing extending therethrough along said vertical axis and
parallel to said contact slots, said channels being aligned in differential pairs and said
contact slots being aligned in differential pairs, said channels and contact slots being

aligned with each other to receive said contacts in differential pairs.
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9. A connector, conprising: a housing forned along a

| ongi tudi nal axis, said housing including channels

that open onto a first end of said housing to receive

contacts, said channels being grouped in differentia

pairs including first and second channels | ocated on a

comon side of said |ongitudinal axis adjacent

differential pairs of channels being |ocated on
3gp pé'ﬁ}et congpdusoloslaing §i whesiny paid dionsing scmeunted to Trennector block

0 f ' i sal i.r sk . n . .

APERAET Yok cHR b WIERE! i Bofhalls S 47 3 Hoysing, said
cotiestaridesk beingnphacd withrmi intedecomakctad icondutlive Hitdtance that forms an

connector of claim?9, erejn .said channels in each of
elegtic ﬁ&"f"‘r“@?"&ﬁ?ﬁ@iﬁ" S‘B’&%“P\é\ﬁgéﬁ’éﬂélf"gbﬁéﬁt"é%&w th respect to
each other. 12. The connector of claim9, further

conprising a plug body including contact slots
l4ext dihgi aognedierafi daiou@whdreinganl harstrigriabludss s secoad dnd configured

j [ ! t 0. sai.d body, [ ) . .
A N
slosggiedcly gtiide SRt cavtyifg ANthrrepgonlidgelliflefon$ial aif NS, said first end of

slots, said channels being aligned in differentia
saig diopsing gviggiwire disst sroovey extending fignasaidguideistots to said channels,

j j r [0 1 .and contact slots
ea‘gieﬁ;t;sg{(ﬁgfr{e gkegggllvc\’/ioﬁﬁs %g%ﬂmg?%é}ﬁ% gwr%écei ve said
contacts in differential pairs. 17 13. The connector
15of claim?9, g@ﬁrein said housing is nounted to a
conhetAWFECIBT BUE: COPESingar ri es bl ock contacts t hat
eng . _ . . : . i g
conadaug Hofly SMRE ettt B, e RS AngdPliat et o
diftasendiat tpaire, withsordamd esldthand feontasts anxtendirgcilong aleytical axis of said
common, shield surroundi ng said block contacts. 14. The
cowﬁr%g{%a% claim9, wherein said housing includes a
sec@nfirepide AlIngW Akt ch® bRESINE tdjdiRRh" nﬁ%tsgfdﬂﬂylﬂg body, said
_differential pairs of adjacent wres, said housing
firgh g¢11dn gneluding coptagt shamwdh agenghe & ot least riwondifferential pairs and

. i.ng di.fferenti air..of wres, sajid firs
ex g AR Ryl Ry i pBel T gomtadt Channels and
corgtadt &6t M@inkr DiPn8@ velthOeticH SthdralbSrebdive 4ifl RMBRGH ifferential pairs,
each of, said wire dress grooves receiving a single

saijwiee guide havipg riceansrend| engfigaredpeiretaing a galyle wontbimityg differential

. [ l.tipl e.. i tact | .ot [ .
pulPb S8R 8, SuaDLE ' AR B B EL el SR v o
corassgonding diffeseretal paieloNgiras, aBid farsva@iditiabalg Wixé 8redd oot & extending

connc?ct,or I utg; and o
from said guide slots f0 said contact channels, each of said wire dress grooves retaining a

single wire in order that said contacts received in said contact channels engage said wires.

16.  The connector plug of claim 15, wherein said connector plug extends along a
longitudinal axis, said plug body including inserts that carry said contacts in said contact

slots parallel to each other and aligned along said longitudinal axis.
17. The connector plug of claim 15, wherein said guide slots extend along said vertical

axis and said wire dress grooves extend from said guide slots along a transverse axis at

said first end of said wire guide.
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a wre guide having a first end configured to join an

end of said plug body, said first end including

contact channels arranged in at |least two differentia

pairs and extending along said vertical axis parall el

to said contact slots, said contact channels and

contact slots being aligned with each other to receive

said contacts in differential pairs, said wire guide

havi ng a second end configured to receive a cable

cont ent | ai
LT e el PREC PR B0l B SRR B is §BUfhod 10 2
copractoyi bigcka that cnanprbindt mgnﬁctfsfthatenﬂgagb spall tornhetwiré@ied in said

oqQves_ext endi ng

cof Rshr 106 598 enestor Hor 264 P BabanE AsiRicvaD aBdplgreomnected

coductigt GuidtiiRe AhQSFor@E ORVESctiehf) @énﬁﬂloﬁ sh?ldi‘ Qhﬁoﬁ\ﬁcﬁﬁg 's5id block
order that said contacts received I n said contact

copfpeifnel s engage said wires. 16. The connector plug of
cl ai m 15, wherein said connector plug extends along a
| ongi tudi nal axis, said plug body including inserts

191 hatThe abhiecs@i lug OfitcBAiS] 9, Wwisendifl saRINYRE louide! i@ERides wire dividers,
to each other and al i gned al ong said

aral l el
Salﬁdﬂ{iﬁ fiyilernpxtending infq saigigaidecyiets de diviga wif gpide|skitsrinte said wire -
dréé@?fo%'v@s sai d guide slots extend along said vertical
s and said wire dress grooves extend fromsaid

gU|de slots along a transverse axis at said first end
20° i d mnre 8 Th connect or pI%%:of cl ai m

15 SoBnFetern %ﬁ »pW greins sgigwire guids 4 formed along a
lo l'$en

e ot %@8*&“2%?&*‘%@%%. R EAe BTl el s pclding frst
ang s¢cdnd enniacit dramipdle ticatd dnpd urgnbmd)sldmeofmgﬂolloagmﬁthmlthS adjacent

" er con ect con ct.iv st ance t ha.t fo
d‘%wu PRty piC ?ﬁ%ﬁh f Sheing fﬂ%ﬁrﬂﬂ ORPOSiLS 2Hdey of.gaid Tongitudinal

axigontacts. 19. The connector plug of claim 15, wherein
said wire guide includes wire dividers, said wre
di viders extending into said guide slots to divide

sai nfo said wire dress grooves. 20.
21Theg‘c%#ﬁg(§ Pc&tnﬁném%f claim15, wherein said wire

gui ddlduslngclﬁﬂﬁdm@a)@m‘al boeadihy dhadathrdish Shetwad first and second
$o tact channels being grouped In differential pairs
11

isgidiheysingyadd  and second contact channel s | ocat ed

a1 P BRI B RR dingi? Han P Li R Souil BRET 7 a citorentia

palqmanbplmntlereemdﬁg said aakefl dndnwWisitiedingadaid axitsets 2d a phedetermined

.connect or,,. conpr.i si ng:
orientation, said’ housing belng at least partially covered with a conductive substance to

,_

shield said differential pair of contacts.

22.  The connector of claim 21, wherein said housing includes side walls, end walls and
divider walls, said side walls, end walls, and divider walls being plated with said
conductive substance to provide electrical shielding about said differential pair of contacts

within said channel.
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a housing including a channel extending therethrough
between first and second ends of said housing; and an
insert including contact channels carrying contacts
dinadifferential pair, said ch
Wozrrﬁg{é@?i%?ng sai¢d insert and positioning sai gegrgljﬁ%og%gsgszfn
a predetermned orientation, said housing being at
Ieast partially covered with a conductive substance to

Id Th
c o n nec t%?lcg?gé fo‘; bt a%ﬂ il\/(/h e rgltee {nné%gdaébgﬂhg lj%s‘fli;urcl1 eg&ﬁldier ‘%%%s
sepasitiflg avgliakity efhshidvehdmmelanshid dhanhele recaividgsa pﬂ;L&BJﬁySdf Chaid

ins o o S B B S P b oLAE, sl
housEy Bifly Mht@beth Sall odinidios %ﬁbétzﬂice RS dledical9NIIAAY Ssaid

within said channel. 19 WO 2004/ 062038
diffepsmital paze o300 t201 HHm o1 angi¥er. c onnect or of claim 21,

mherein sai d housing includes divider walls separating
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