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| NVENTTI ON: The present inventi nerally to i nprovenents in
~electrical data connectors. Mre particularly hﬁéﬂpresﬂF\‘.nventio rel ates
n'ts Q}r ;@%

-to a shielded conpact data connector which pet t ransm ssi f
signals at high data rates. BACKGROUND CF THE I NVENIION:  In th leld of
ddt a/ communi cati ons technol ogy, information in the form of el '

signals is being transmtted at ever ihdr&asing speeds. A|0n9§@”@“ﬂ@ﬂﬁmmmm
desire to transmt information at faster data rates, the indu

seen the need to reduce the size of hardware enployed so as to intife#se
portability and ease ofruBErrRicARICRNECOrdRePTRALN RELOEFhese i nprovenents,
t he interconnection technol ogy, which includes electrical cables and

el ectrical connectors designed to connect such hardware, has al so undergone
si gni fi cantEIebhangfs THE aNVENTAIONconnect ors and cabl es are now avail abl e

Whi ch are nmuch small e Jn é}%g?er?pd capable of transnitting.data,at higher

rates. Continued i nprovenen n connection technol ogy is~not w thout

probl ems. Wipmodesesdsi ngithe sistwical ecdatéal COMTESOTS -whi | e N@&XRIi ri ng
the connectars;t01LRARNSM ke dat-@sahchiGhaint A0S relE@eY t @b K abeiveeHeq

adj acent conductive conmponents of the connector becones a factor, which nust
be addr ess€8™PAGdi tEDAI FERNESEPRe BRERLS Sar e hoFMEREPigSed™ Pkl ose
proximty gegekher agl egigrodiatcamp@ant s, the individual connector
conponents must be shielded fromel ectro-magnetic interferences and

radi ofrequency interferences. These interferences can adversely affect the
penf or manc BACEERIOINDF aFh pecially at higher data rates.

-2 :

In the field of data/communications technology,

information in the form of electrical signals is being
transmitted at ever increasing speeds. Along with the
desire to transmit information at faster data rates, the
industry has also seen the need to reduce the size of
hardware employed so as to increase portability and ease of
use. In order to keep pace with these improvements, the
interconnection technology, which includes electrical cables
and electrical connectors designed to connect such hardware,
has also undergone significant changes. Electrical
connectors and cables are now available which are much
o~ smaller in size and capable of transmitting data at higher
v rates.

Continued improvement in connection technology is
not without problems. When decreasing the size of
electrical connectors while requiring the connectors to
transmit data at higher rates, cross-talk between adjacent
conductive components of the connector becomes a factor
which must be addressed. Additionally, as these components
are normally used in close proximity to other electronic
components, the individual connector cohponents must be
shielded from electro-magnetic interferences and radio-
frequency interferences. These interferences can adversely

affect the performance levels of the connectors especially

T
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at higher data rates.



An additional demand on connector technology is that the connector
conponents nust be "user friendly”. That is, the conponents nust be easy to
assenble as well as easy to connect and di sconnect. Further, the
~portability o. many el ectronic conponents requires that these connections
and di sconnections be repeated many tinmes. A connector nust be able to
wi'thstand the rigors of repeated intercornection wthout degradation of
mechani cal or electrical performance. It can be appreciated that nerely
"downsi zi ng" a connector will be insufficient to neet the current - .

requi renents of the i ABURAIILL IGTRY HeRIRAOClorPPRRE-PE §851GREFSYo et
inereased sigpal rhEapSALSELOR & SEthE SAB . sBNEe Proyéder # pEnd DY el nathand

-

external shieldipg as well as Iong %erm reliabl e mechani cabﬁﬁrforn&nce.
SUMVARY OF FRE FRYERPFER-FTCEsMHAtoBfeBfSEf “Ch& SHELR 35 i oI tTFSY
provi de a ekectohfat:candediotodmect er rinathiary, j Biek ebeek apl I 1 ¢ ol uctor
electrical cable. It is a further QQ%SCTLQ of .the present invention.to .
provi de str&ricréPraf (7 secural y- Ter i nating j atket od SRIPE T e SASu S
cable in a dasnechecthousi bg. repersed manll tfimetsher folgjasutewfot e g ésent
i nvention t rovi de a ri.cal ¢ tare s i i ' VAN ls
her maphr odi tglbtp:L'coeﬁgoﬁéﬁ?gkag?cﬁ%%ec‘ufﬁ%e%gab%éﬁ%%t%ﬁ.e %}(c)tneg:?&r%% 'ou%'?ng.
In the effiviichpust dagnadation ehawchan ®thar ¢djstisicahopifesamnce.
invention provides anrel gl ifealatiNeG U4 f Ohat emB-BAL NEduRGEKESL8E " a
mul ti-conductor electrical cable. 'The_connector includés a_connector

housi ng f or CaBB&RRBAat g & heP® abtBSUFhESAETSI ndUef PRBS a “Fr stSHoRTtfed
gpgni ng whi ebgpetakarpasFagehof irdeseapl e therkldr ovghnedbereakhugtstyai n
relief devi Ge (S ggs{__ti onegaé%gé acent, the fi rrs§t‘ boun.dsesd. 0 er(laiqrhqL of th:e
housi ng and“FREPHAES-PiT3T SRS SPREre FgAGEA BT SRR S
menbers. Thenfli psbviteaifonr alntefrmmntserd isxféxedlyspasiltiogedsnwiveliln e
housi ng and n L@l ! : - 3 el 4 Se Novabl y supported by
the first stl%g?n%(rée igigitrjf%%%gr Fn%%ggﬁjﬁrcgla%ﬁ seconac}{ésetz'rai n relief nenbers
define a second bounded opening substantially concentric with the first

bounded opeBpRfIaASY beUREENaGNiReTGaR.€e. The second strain relief nenber is
nmoveably with respect _to the first strain_rel 'bef nmenber so, as to, reduce the

size of the second bodfdedSophi RFIEGE f Pict FBRal PFEE&REr i HYVERe Rl
therein. Aspibfedpardi alleydnididscebhrdchyrwafoof téempriet enged aadidrent
herein the fi égﬁt and se%ond ﬁ;t rgi n %ﬁl i efD menbers are hermaphroditic and

i ncl ude i nt BHERGaGEEBRE CPEBRCSEFAFALI T§2 &t chet type movenent between t he
first and second strailn fiel aefunemercsh]jddte ohttthetptestit porvent el tigpl e

osi tional L.gapent e e LLLe, Straln. ' o]
Bern‘it secu?ghg%t%ofs‘g%ﬁrer}rﬁﬂ%fgeEgggPée%glf%%figbe%@V\k‘g}]ﬁgg{?ﬁg@F%‘ﬁ’#l ON
OF THE DRAWPNESL -FPHaretPrs kGRe San e Rp COREE T s Jer4§ @S vi ew of the conpact

data connector of theipresgntai regntli oRugRtied SBbgleded BYl tin&OoREd
€l gctrical cable positioned fcggrterm nation therewt

. h. Figure 2 is a
perspect i ve *8HERFAG0E S BF TG l SHISH T OF t FRREERTEC %rtr&‘flri:i’@etﬂr’eeﬁ.
Figure 3 isdarnieepllodethpehepeephrediktew ofopsnanest ovhistth- assarkl yelod t he
connect or ot:agllguq:g %heF'c%%E%%céraR%éi I%o_w in front plan and perspective

In the efficient attainment of these and other

objects, the present invention provides an electrical

connector for - terminating jacketed multi-conductor
electrical cable. The connector includes a connector
housing for accommodating the cable. The housing defines a

first bounded opening which permits passage of the cable
therethrough. The cable strain relief device is positioned
adjacent the first bounded opening of the housing and
includes first and second interengageable strain relief
members. The first strain relief member is fixedly

positioned within the housing and the second strain relief



views respectively, a conductor holding block used in the connector
sub-assenbly of Figure 3. Figure 6 is a perspective view a strain relief
devi ce used to secure the nutti-conductor cable to the connector shown in
Figure 1. Figure 7 is a perspective showing of a ground clip enployed in

t he connector shown in Figure 1. Figure 8 is a perspective view the
connector of Figure 1 including a latdr for attachnent to a mating

connect or. -4- Figure 9 shows the connector of Figure 8 in conected
position with the mati ng connector. DETAI TLED DESCRI PTI ON OF THE PREFERRED
EMBODI VENRTREFer i Fnd'eFH YurssPPOs t@chpatt dhectiiizdal 8aFd-contect®r 10 is
shewn. Cgpreet-or Ithdey: be:- eapko¥edoha keralinat-@18lLTtidgid-cabi e d2 having
an insulative outer jacket 14, an i nger _cond; tive cable shield 16 and a
plural ity ofIHd VYRFTY PREUFRY eFUBFEBEFFEal Yo ST OTs 48" Ext erfeff ng

t her et hr gugist I'mownded beoepreparsicabledili?y f abet erablat | 0ITHen €oawrett or 10,
jacket 14 is .cut_away. exposing. Lon_of .cable shield 16 and.-a length of
conduct oS *g suit \é%y“e r?eg@g%‘erﬁlgnﬁ??%%gfrnafﬁg ﬁreeséate%n‘tet i‘I:flu"sk?é:a‘t‘e‘ ¢

enbodi nest: xealyl el §fs manaE e eenduretraduwssbldhe Howew el e nsgcdred

appreci a Havepti en; WLt by g $e hayd NG gr eat er
or fevverhgglr?gl% grb%sl;h@sg?Ecabﬁgégﬁﬁgﬁgggégixggéﬁgvﬁht g@éﬁg %wne%_%r?c foil
shiel d, however cabtSesTR&® nPREERERLI 2 pEs YFSehHhBadt iR% fiFivel 85, SRh as
netal | i c yeFedirtgs BRY¥oaksenbe resmpd Dyednen acestdae® wekbntihespresent
.invention. .Connector 10 includes an_out erhcoanect or houai ng 20 fo(g med in
two part€eldSousi AFTPESE 22 8RE8 a hOTETRGEBPeF54. HBUSI ng THVEI 24

irngl udes i tpinsrajadeadfe degsstth ngatefitecirap| erdtockeng aypes 2fowdmeate engage
protrusions 28 on_base.22. t oyi or “fit, engagenent _of ver 24 on
base 22. %ﬁ weerensi%?a?‘gﬁgp%flﬁt?é\gg%%eﬁg%gggna%/é% és]% %Sggﬁﬁﬁc')yegﬂf% secure
cover 24ragdiede ZRtHopsimyt 20ubtypbe Positdoofala sluigratdnt dbevtedral |y

i nsul ati | ast : pol y. e | der t i de t :

el act 11 Ao, aT A A hhe o -ehi 3de he. Comteet or o T om S0t erna it

i nter f er seCeF R &f H IRTIEGUBRS T30S FRPERBSRNESEI ect r 0- magnet i c
interferences, both base 22 and cover 24 may be internally and externally
el ectrol essl at ed W a. . metallic é.ng such as ni ckel / copper. The
process &Ere Sy -ty mber may be acconplished in a
manner whi ch i s cofignideonalshiowst he axblodedbpelpapengie viegendrigta y an

el ongate re gul e avi.n ect) d. n osed cabl e
recei vi n&oén%éac%z. d%(%&si %SQSQé’ﬁawngn |%u%ge%s%n§:npll§8’eﬁ$g§%el gg rical
connect oshiledidecomnécti-oandndtdd isléreitabl edblteo aocpackorgge Bbectri cal
connect or. f.qr; JIRtif0 engagenent therewith (Fig. 8). Wile a plug connector
10 is shown, the concepts of the present invention may al so be enployed in
a jack connector cOHIYR at iich.2 EENIPILEES i P eHRe 32f ofhe olmierT L 10

def i nes ayiearavaflohe -t Gt aripassage 34, nore clearly shown in

Fi - 8 and 9, i.ch it t f ble 12 into. t 0. _Housi
pa%e 22 Supports {HGRBIIE Aot crin AR 1P KRS BBRERY 30 eV or Y g @ o

addi ti onaldnnear s quuke Fdeminati oarhe woemssenbl yod0Figushown. Term nati on
subassenbly 40 i ncl termnat | sunp. 42 . f :
suitably insulati veﬂ asetasl' c‘1 s??gh%algﬂggl ggs?%éngevﬁlygh %ﬁ%p%ér{%g%g%%f ality
of el ect MigdS JoRtRR%S1VYYLY Eagh conduGiHcacthe ding ebépehgatsecel gt theal | y

conduct i v&,JrRialdd GURHelsndof ned ©fgbesyi | i um copper having a connection
end 46 and a termnation end 48. Connection end 46 includes a cantilevered

el ement 50 for nakifn@4Wel i Ag Pes? | PEREPEFERVEI cate®¥ngaddient® wehigtnil ar
cont act s ddvildee aBedNOt ¢ adedianeeher .mdet it dehdasrerd &bidclkwdeshdél ade
type insul ati on di ssq{oaci'ngrr contact (1 DC) portions 52 which, as will be
descri bed I H Furtner Uet ai't Tt et nbel ow, are constructed for insul ation
di spl aci ng term natiiguyg th icomdpetrspsct8vef stablimgl2f a ground clip

employed in the connector shown in Figure 1.

Figure 8 is a perspective view the connector of
Figure 1 including a latch for attachment to a mating

connector.



In the present illustrative enbodi ment contacts 44 are positioned in two

| ongi't.udinal |y aligned transversely spaced rows. |nsulation displacing
contact portions 52 of the |ower row extend in a direction opposite of the
. insulation displacing contact portions 52 of the upper row. Contacts 44
further include a matabl e shunting nechani sm54 along a central extent 56

t Hereof . Shunting nmechani sm 54 pernmts the shunting engagenent of the upper
row of contacts -6 44 to the lower .row of contacts 44. The operation of
a-shunting nechani sm 64 of th e is shown and described in copending
patent application Se rEH= Rlo %g 452'% | |66 F8br Gar y 454918938 enitfi t | ed
VértlcalchérrgnedaEbesttLoalwenhneahomdﬁuﬂynuﬁﬁﬁbcﬂ$ﬂCh is assigned to

t he assignee of tile present invention. Support nenber 42 of term nation
sub-assenbly 40 |ncludes a formard |nterconnect|on end 58 and a . ear

t erm nat i onREEE Nelsfolsl: RE T 1R R *-IH@;»'-"-VI': 44 in
i ndi vi dual el ect rical R!a?@l-a“» n oV, g upper Q[,\qvarq tforms
62 and 64 whi ch support the c nrrf%{:tljb %nd%% of c"on‘jf s Y Sy cénatataabts

44 are mai nfFarReatPA AlCoskS pEBRIvREI-t y FAngessont h%rrtf@ly 4 Emnbegedesto
necessary t@e&'ﬂ*ﬁh@'e' rdigdcdyala icopk8eL pal rﬁatlEQg agd] acegg %%ngm
Shown in Fl% is an internal contact shield 66. e cast
netal lic ne Et‘ef'or%%d G ZiAESKhi ERPPE AT t §8bd SovERighSpotf mmderd 42

from the i npEueabpegtof mmamﬁmnsmﬁmtem&ﬁéﬁ EHMEes 405 9y el d
pairs of co ;44 tramone another . both .l at raI and vertically..

Cont act shi g{tg&é‘z n%c%udeg“ﬁpﬁ’@?%and FoweF “&hi FHIOT nﬁagg Cand #P%whi ch
ﬁr ovi de ef f eerhimaveoni tal cehinetdbnglas betkeen lt4hascmmnte<aMa®n eSitdss iy of
contacts 44, Ey¢th 0 i;el ude angv I
separating I at er al S%a?r@se%%%o%tﬂéctlgi g'% %n%vg?ggg ?? ?E%?%‘l\,\%sﬁgcﬁ‘aﬁ ly
ef fective i peshillai fort RerBERREAPNportion 56 of contacts 44 including
shunting mechani sm 541 uhi g ©x&88de S.PlﬁBHBEtt\é@r tah%'d'm cegieontagts 44.

Contact shield 66 further includ a plurality of extending contact bunps
74. As wil|3Pe®d88Er FRBGUFTOFUARE det BPENERei rifel BRY BEnEaPTesimsedr4

extend for engagertant invehtienal hagal by phmdBeyBQUSHIEh 2001 LONMEGLAK 10.
Thi s establg{,rogl$ Jtel erfc] |wcal é__pa_ltcp ontl nui ty_ bet n_hqusin 20 .and cont act
shield 66 a6 9 nelfthfsy &if thid SEr¥Rent

76 which extends faormegladu,lridi rip el eshmel:dl émg@gmend:ahv\lé@ habhﬁgslaalteﬁ]e& 16,
as wll be & | bed-d g f r eh9 i ntain.
el ectrical gf%und cont | nuﬁ ‘t%estr\?\géeﬁa%ab 1éZfslhlgg @Egg (]%ratL PgshI"SVd 66.
Cable 12 is2}%® n%a@@al%etlem RECFBRanAR et@s‘él'r-'rbﬂyeampsaot fovemeion.

insertion ofohesdidationisdbnasserbl BiAR A m&%@@ogzhgusbgg ?Bg £2%med
Ext endi ng msukat ed conductors 18 of cable_ 12 are positione or insulation

di spl aci ng TOnh&8t PET W't 1P | PEUSIFEI FRSS228f Fht &cthiOUBLNY nceydEr 2to

accuratel y Edugimgondacenor s 248 widdludesl aki opldixl ixGh ngopor Ei'e?@n@an

present iny i f ,pol ycar,bonat e conduct or dlng blocks

80 whi ch arcg@%jé%/ fé/ P%Z}f?ng %Ing vm%th SEhet?9T%E shppbr P hefiBer 8490 Each

hol di ng bl de&s8022 SCQI Pé@vndebéoatmdéted emigelgiemen tr e ssoGdrand 63 at

the term natdan £nd 660k SURRANT, STREDEL 42, FW”&% gﬁ{‘ hxﬁ’ald' D ?;Ck 80
an

b
is designed for positionable recelpt over the u per ower? gg
contacts 4LTRA¥FT |ty SREHITORAVEY £4 Figlass 422and Bousing EI@I diayg blel ock

80 incl udesttmedilofelaoBgatabggnieaetrsiels 14hiigh A JdesiHaned forg ch
accommodat i n c?’ i nsul ation gl splaci ng contact portions 52 of contact iz upon
B

att achnent ol dihg bl otk 887 EGTsupfor PHFE 4?"’:E’é€ﬁlho?é|?ﬁ§rbpéék 80
i ncl udes i rehiiediflg shtish82shoeldsi queky ascnsvbdat ing each i gsclgggchlaqn

di spl aci ng i O | di I 80 further i cIudes | ur

el ongate con ucls.(c)érr%gésés%ge%\ﬁa%s g% WI% Q)a%(eijé’lqrwtdelnnca” | vitGTEE @drﬁ%ﬁ aff n
with slots €8128C‘E“a%‘rﬂ‘ﬁ‘ﬁ%agéwayt8Efae‘éal¢l¢§datl@cstlmnbaeendactatrrd 18c0ércahl e
12. In ordefay %@up@@étngpnpusaer e@&efv%ralqc}p%fé@t%igé'gf ?thﬁe%m

i nsul ation di sg aci ng gnt act portion 52 proper insu rsplaci ng
connection 3 hBTe%rthS RoPEFRF Bk 3D NhEkadésoprearal aTh@nmém:e{Ssngérs 86

ext endi ng imﬁm]pa&sagm\mzta&lkng:mgﬁfa&u&ﬁ reelHe S uRROHe 6eRAHehQlshelB in

adj acent a xt.en passage The wall's of hol ding bl ock 80
defi ni ng p}ég‘gtag}gﬁmi ‘%}}1 <%rhc T Ude™ AN u%bé?a%/ $Rapb§ A &ttened surface 88.

Fingers 86 extend toward the apex 88a of V-shaped surface 88 so as to
permt the |ocation of conductor 18 within the apex 88a of V-shaped surface
88. -8



As shown particularly with respect to Figure 4, the arrangenent of fingers
86 and V-shaped surface 88 serves to | ocate conductor 18 at a position
off-centered with respect to passageway 84. The fingers 86 engage the

. insulation of conductor 18. As the insulation of conductor 18 is

deformabl e, the fingers 86 hold conductor. 18 securely in passageway 84.
Firngers 86 may also be resiliently deforrmable to further frictionally
secure the conductor 18 in position for electrical termnation with 1DC
portions 52 of contact, 44.. _The, 4 nferacti.Qn b n_fi LS 86 and gonductor
8 permits proper Ioca%P&%‘BF g%%d%%tgggfggﬁﬁsia go'égégﬁhﬁddfé§"V§ﬁrbdé
sizes of conmeéodoeor shavdu t ronatfiyecthonr derd t G Of agngi tat eCPRPE§COfCathes
Lndivi dual capduchags ol 190 gL 0dLYhaualhassagenays-84:halding hlpck
80 includes a tapereéed unné1 entry surface 85 surrounding two adjacent
passageways t8%e FBAREFTERELY SGPRECECSS SFcherdNIR Tl antfd apet s 1S
inwardly towakd-passageway 84 hexPrgylede 1 moldl idmai«al vodiTeectad sy f ace
agai nst whi ch conducgorﬁ 18 ma ?g‘lnse§ted. Funnel entry surface 85 serves
to | ead con8GEEGFESES F FSEﬁFGée Ebgsi £7 on (PEhFN2 pRSEAGEWRYC BT 1T orier
to properlyspesinti ahehotshagobsoelk 8hen phesespecintantsimpontynaiser =22, a
rat cheting intgr-g ck_syst.e isc%gpk %Sgk:~z lngghpé ck 80 includes a

proj ecting §EPaRY “61 &ffefit 186 “0if AT ongf%ud? al “stde’ thereof. Support
menber 42 includes i n@abdey rdicegotiart |lenide? 2t ppe cdanest oreddi \dafginderent s
92. Detent el i el - bl RO ed.yi rhadnshgle
sur f aces 42a%%%1r “\éﬁgggr to%%gb%r %Zﬂv\\ﬂ%ﬁb%gggggeg 'Glm%% %3;4%;&%8%%%&;'[
redei vi ng el@ndHig\WRS n2| 88€s %a tdpeFRdPPERASSN SFacet 942RAE B2uridto

posi ti oni ngceheserts 96 which permt the hol ding bl ock BO o be supported in
mul tiple positions w thin. support er a2. |nitially, holding block 80 is
supported bel ow | ead ?If?usc‘&ﬁgggl%a%hgl n THPROPES tti}b?féllcrbnauctt IR be
inserted i nsQbpassaagdlgys484 to akiferrtime cadbiictiosrsaloer taoswaguon 3

di spl aci ng cqontact portions 52, The holdin -9- bl oc : : S ed
down to eit gfmépggﬁgnneinbt%%s%%%?YiSﬁg % s%%%yg'the%ggﬁagg¥6?§ I P
agai nst, butssetbly éPednrciladlesceantectmiiodbdiarh, sum®pomenysr 52 fuoned

i nt er medi at @ #pQsi d,i L e; i s t:Q. p. r It Q1 AV ar hyo;

Si'z05 of condud oS i o e BT el 1o bert e Rtdl oy e e
connect or oSUPRETESeFerPLliRFLAEY oRL HDIFRHELBROCKOBFAFEF bt snafFéd ddfwn to
a final posicbneacker WagardCepohbiners &l dthlyal Dy oughdslcelise8nand past
passageway 84 to make insul ation gisPlaCin congection wi th conductors_18.

In this finZE"PEEEt i-GF ™A And® %D~ SRRBFEI 2YdpFoft £ BBHIUCHBT ST1B i n
i nsul ati on dissphédciang exdréiciadionl «eodnegt i ogonnklrtdomnt acids #4.irddludes a
cont enpl at ed,_t hat hol di oc 8 y s qul sly. ved om
an initial %851? ﬁgﬁg#gda feldln%ige@ermgﬁat %&%osﬁ%@%%nh‘%&ﬁgﬁe a"c{%%fll%# of a
sui tabl e toelestizghcasd mrigagenart whbhansimNbeeheeentacthi $nmddsermagding

provi de for jthg rassnd &g natiporplnadiosi Wiy CQRAUCIONSadS Withet heype
associ ated i'nsul ation dj splacing contact portions 52. Wth _termnation

sub- assenbl ¢ PEHLEF 198s TR S t PRFASGEed TR conatittere $8 dihi&dbl 292,
the term natiiqn sube- assedblived0 and Galithek? rERLDEL | Nserd Bibe 1w, bagee 22
of housing 20. Termi natiqn sub-assenhly 40,is jnserted intpo base 22 . h

adj acent coMPEEFFETERd 36t hér &S 2 355h | ]Iﬁ%’rf‘%f RPN Wit
sub- assenbl yot@uictbarshase oF2 cakdld e221l2 is inserted into cable receiving end
32 of housing 20 and exf epds thLoygh; pR3sags . 34.abnbBesneat end.Lherepf.
The cabl e receiving en of ousi ng Fhcl udes: a WO- conmponent “Strain
rel i ef devi @elaersitiidngrd| p3 seurkorabtedinal piyhedsigngRotraseersebyi ef
device 100 wi-Gld SRROWN 1As0DLE; 8t @l bpi AckinguUi@ i ddiclgilasi shpais of
mati ng general ly_hermaphroditic strain relief conponents 102 and 104.
Strain reli éhecorBREnt 02 FEEFBRer fBd Bo SATECSLEPI ORRPSSLERPORENt LR | s
fixedly posiinsanied ion a&ichdueindtmr(dde: @ rt hohase? 22f adhaceppetabde.
receiving e Stragin relief .corponent 104 . ositione it hin
RN e P o b R LR e Ot S R et i
and 104 are gemar & | genkshhpedtapnbdés Hagngol - botSthomtdald n2zamigin 184a
respectivel y,gnd r.dl ; i i | | B o 0 Q2 4b,
1 O4c. Legs¥3020F%Pg%€ gﬁgﬁﬁgﬁﬁg%?ggﬁgﬂgﬁglfﬁ%?&geﬁgﬁﬁérgpy éfrggﬁggcgg
ratchet teeth 102d and 104d respectively. Legs 102c and 104c¢ i ncl ude.
outwardly directed ratchet teeth 102e, 104e respectively. The
hermaphroditic strain relief conponents 102 and 104 are positioned so that
| eg 102b of conponent 102 engages | eg 104c of conponent 104 and simlarly
| eg 102c of conponent 102 engages |eg 104b of conponent 104. The
positioning of. ratchet teeth 102d, 104d and 102e, 104e permt the novable

o o " A NS o o o o " AN A



t herebetween. In order to assist in this frictional securenent, ribs 110
are provided on the internal surface of each bottomwall 102a and 104a.
These ribs provide increased |ocalized friction against the cable jacket

. 14. Conponent 104 may al so include a frangibly renovable cap 112 which is
attached to conmponent 104 by a flexible web 114. Cap 112 includes inwardly
dirrected protrusions 116 which are inser®able into recesses 118 adj acent
bottomwal |l 104a of conponent 104 for snap fit engagenent therew thin.
Strain relief device 100 operates jn the follow ng nner. Strain relief
conponent 192 F8 fileedt9“PposFPiromed FWPERFR-BasE 22 S hSRGIRF 280 Srréin
relief conpgment:l®dnechddiéninerd®dring ayiche isd athdwn eoverie24rizGoven 24
is then positioned over an snap fitted opto.base 22 I hi,s ,pesiti-on_| egs
102b,  10b FRPEBCIErIR 103G APSLLRFy PR PRTERAl  EngRednsit Pn atasr o
provi de streépruaeliaf, fososalkkneit2 adi t WWarcbandétorAlignad r ailmctaliicafl
conponent 104 is u bed \ oiggfﬁ 10, through cover 24 to
provi de forgééft%£$Pe§ééégﬁgﬁf§ofQﬁﬁg“rg%bectf'Iﬂ%%et g? |gS§ Iga,%104b
and 102c, 104e.pCespohehtiveddips.pushed downward toward conoonent 102 until

the cable is secured w,thLp. ORERLAG LO8 owhicdi-diSngoDbhnUabL Y sdembegsiang in
size by the novenent of conponent 104 with respect tQ conponent 102. If

cabl e 12 i sipflyeeativel 5Pmwrd dinhfiEInedpldt2 Ry be° atichéd £63%

conponent 1@é|nﬁﬂﬂa@§oﬂs@ilg%%ﬁ: pegasigy surdiasesr W hemdech 42| atippelry ssmal |
cables, cap 112 will alsp fu

nciian as a sto reventi over - inser.ty. of
conponent 183" 5RT"E hé *pot8i &@Wﬁ%@sh?iacgfggggl e cg"?a hor%elpm%%ﬁlg%
anger cablesperapndl2 ovey eiktmevrakdbpVat fhemsut2acadfé€ovbicRg sypport

component 104, need.pat;Be Losenked asodesnly iqato base 20. In this
situation in ordefr to maintarn a flat profile of cover 24, cap 112 nmay be
frangi bl y-renoved frohFconpsachs 234 ansd Theaieed PR| 6LCF6 PISHFAHMI&Y on

of cable 12, Ca%ﬁ’pz?ﬂ:e!ﬂe&@efs dp) ded bagde ey aedfnty Ofcd agkale 1.
Thus t he caﬁ‘e shield will also be secured_ between strain re]ief c%onents

102 and 104inAsvigeaéofPREREE RBLTS FERMIFFIARERE FRRIAT VTR i nair S imay
be est abl ihsmleng yeep leb!aﬁ §Hi:é|£'ﬁa16caﬁdaheusih.ﬂ%l@.6Gﬁxﬁdisﬁﬂg@lﬂ leys, ias
contact shie 66 is ip electrical en ement _wit al_l.ize in 0
through ext&ndfhg bafps 7%8Fﬁé#é8n,m&@ﬁ%ﬁctF?é“@ﬁ%t?ﬁtiE§J¥% ﬁgﬁh ai%@%

bet ween cabliesshtebilel®vanrd supect sanbed @@ tiwreughheetigtercsnnenisinhg
20. However ._J:N: Qr provi r qggﬂG [ dME o f
continuity %g?wsegngrgéﬁ gféh?éel(%rg@i%ya%n%&e%]b%fé;éét S |ee dgcgg%hjgagt?(%lld cloi p 120
i s enpl oyedcotraghd &fi Breroowki shorseshbaihi Aawsraldet &4 Ve INiGFEYr i s
positioned adhagenpt cateahnekekhel ydeyi applf0aher 1owek? sHiGAGE PR Adrlicabl e
shield 16 upon starin reljef termnation_ of cable 12 .in _hou Lng 20. G ound
clip 120 i s®8n a&hngit ¢ WehePTPERRE] B ETMNRt iFE Tidtall SOLRTESNEI &%d
copper . GL Oldlégwééhp the0 ¢ochegeson @@glse mgage@tm$n44 12f2,lemm,osed
cont act shi el d_engagin tent, 124 and a central _nounti.ng .surfac 0.

Cabl e engaggﬁﬁﬁ?chgéﬁ%l%fsprfﬁ%d‘b@esa ? rHh3VEVEEPY & &Eati-? csaelﬁa:ra(]atﬁlgna%i ng
surface 128ltoerpdsipabnsngbf caiiactP tdier eonTr8hisekdsengagéheni2 extent
124 i ncl ude t abl: i l.ever I rﬁgggg%ﬂggg- j t

ext endi ng g%ggﬁgﬁépghggkgg%g?’%céﬁt %@?'%sl%lllerqgé%g‘g Q%r ound clip ll% Eih;s of
posi ti oned ®PRRRRCEO#SI hachadéngoskenthag Baphanéffagtneni cx@errnddXo
oyte[1 i e; fi éggnﬁt rxlaéﬁi@éipif GERe f@en&oﬁg%ccﬁi aund gl%cp}tllg&ti slhselquregis

wi t hin base Qyi a pair _of inwar irected deflectahle I o ng
barbs 132 atquEE‘FnEaF%ﬁgg‘ﬁFisn@ §&W&&étf2@.fyﬁﬁ¢«fﬁb#%5ﬁi%qrétap%tstt}"(%§ C45(41'0\/\111)
extends fromsawddlll bef dease iB2ad dnbe€ureteiry et daetlwdesrd iotde Ingw bardrsc 32 t o
secure ground clip,120 thereat. _Shield en e t e t war d
connecti on QDHETp?O —(’)?1 ﬁé‘&sﬁnﬁg %Brf oern%ea %née n?&vrl\nht hééggé%%ggﬂ'gge%%&gf
contact shi éods8Bguptth PAserrinmTtefr cbht actTishé eketsdliishe shaskerical
Gant i 1 ever ea@bmdit 4.5, £1af | 8eLabLe $8.33-0 JESLhbCRbIY 1280300 AN gl 762

(Fig. 2) of contact shie upon term nati_on. of cable 12 in housing.Z20.

G ound clip CPP63&St aBhi&hes ©f etHTt AT camaimAas B8t wesherdbre HFtrEd16
and contact elhirelnd 66 dhiest bytvhabofbr neeshi@i RGP Dyct hecabtahdageptati ng

of housing 2Q to establish.such continuity. Referring now.to Figu and
9 the Iatchfﬁﬁgb a%éﬁné@ﬁSP%igEfoaﬁ Hﬁ##néecggﬁgﬁf%ng nsﬁ%m%hé%béﬁg% or

10, which as above nmentioned is a plug connector, may be nechanically and
electrically mated with a conpl enentary jack connector shown schematically
as jack connector 150.” Connector 10 is designed for repeated connection and
di sconnection with jack connector 150. In order to provide for such
repeat ed connections and di sconnections, connector 10 includes a

defl ectabl e | atch 140 extending therefrom Connector 10 which is shown in a

) .. A NN



-13 that shown in Figure 1, includes |atch 140 extending froma side wall
of housing base 22. Latch 140 is generally a deflectable cantil evered
member having a distal latching surface 142, a proxi mal manual actuating

. surface 144 and a central transition surface 146. Latching surface 142 and
manual actuating surface 144 extend generally longitudinal to connector
hdusi ng 20. Latching surface 142 and mardual actuation surface la4 are
vertically spaced apart being connected by transversely extending
transition_surface 146. The particul ar shape of |atch 1a0 provides for a

| ow profi | BEEBAPPEHPYL i 0RCof MAHE Q3 TEh. e kermeLeat 1a7ganer aldopthasigy

rect angul ape bogynpeabl besHebi Aed shynbasen22 andcaver &4. Enpl oying an
ext endi ng sinple can{; Lgveiﬁd arm whi ch uld extend from housing 2Q, would
require the distal ent”of the T TR HRE SohSEIMITALLPTO FRarE SEratlive

rect angul a¢0bgdyopr 6fd | ehef icmerecicr 60. cByisnsmildst resylbskambhe 40
present at i Qﬂté’fbé‘sé“ gfro.bordéﬁ.%){z?é' {28 V\/m,gge ngoggﬁgﬁne_r al | \érr{é accgpt abl e

for use with conpact. Components SO i T or 5pfita YCEEER such
an extendi A &m eapteatler ayegr @@saitldmeldectpmn ivosih Tk theon equiispdccinhe

latch 140 gbntber PEESENtL i FVENd ST EPTES i&?éae%% S@ﬂvarfqa %Sdel%y

providing a |l atching surface I42 Is within the body p |Ieo
housi ng ZOaEu‘}B‘bﬁatF%lJf%h?ﬁ@gé‘ngfé@'éiﬁﬁOW t hscdﬁﬁé’bthQ‘é@tl@nd@Mraczﬁgl S

connect ed portbskK M eq{c}gg dahd he fld 0w gpygacpnj ctdgon end
30 of conn%c%)g %) n sertjpi%l nto j.ack connergh 156%ela{h§h%%}%ev\hlfgh IS
desi gned t9 ?%ﬁ/edeFPél <§93n iHREFIRDn PREGKSonfRt oFhiSD, @&gages a
downwar di yremapel ¥ apokiclieneblel 52 wf cospect orclMupddis gegagenant.
forces | at e ugder I el enent eni ng 148
EREN0,SHAT A6 Co 142, UBgen o AInRg, |A) G, eLelenl 222, 4 A0 0f

in latching surface és-over rarnped Ao 3 ocked
posi tion tFeeessth arg & iafg the Fegmiaag e erat (Sh)ecbfps&ppbmt okmbemnect or

10 with regpect t|,condect 5 wn chi rf cured
wi thin connector 150 with @&?%4%%?%%? bl%ék gngagrgfé%%dmigg

sur roundi NP Bt PP Efrefie P o Oé’@é'ur égéon‘ﬁéﬁﬁﬁr sarl@ are50 riawsl bdt chi ng
engagenentconta®fslesat o reI ease the latch 150 and di sconnect connector 10

from connector 150 Een#l act uat.i.on surftlﬁce 144 i s depressed. Since manual
actuation surface 1 STTHRT t PBAEGIPRALHY JlanBignEee theasl ahe 8Rch
| at chi ng shwXdicey 142ock heo minuahdast patiren sanrdreg:&el%omc@eszaalsl %2

i | at t d f uat
ot ching St e T2 € ey Rvy PN adlE | HEah-2T BNt S8 BT 1 L1 ng

di sconnectfOHIAL cAMFEECHS 162f r©ﬁ1 cepmeatos 160, U presanthriemention
thus proviglendnd oyt g¥efs  ecbaLeBpBl-i0REAL 1] ¥ th”?&bﬁ%ﬁgdxw cafile

of connecto 10 W nly, manual “actuati on surface extendi ng
above the HodyP ‘?? el% 1‘66@1‘\%& §Lots €3 ey I‘Mh@éeJFMnGQFOE@Péét’-F-DH and

rel ease Ofea:mrnnéntsollai:ﬁlohr om@pn@cgh@r it adMr bRy iGhANges topbhging
f'or)egm ng bdlte?ickr' bggl %85%5}0\/\/11 str Cgeﬁ wgul d_now be evi dent tout hgse
skilled inthe art. A Fhgl y* 1t ti BOPaPly GAARER sEBPEUBEOEhe
i nvent i on passagevdays h84 nwhiehf cldteowingiabaivisiual comdnidd@id® with
slots 82. Each passageway 84 accommodates one conductor 18
of cable 12. 1In order to support conductor 18 for accurate
alignment adjacent insulation displacing contact portion 52
for proper insulation displacing connection therewith,
holding block 80 includes plural alignment fingers 86
extending into passageway B84. Fingers.-as help support
conductors 18 adjacent an upper extent of passageway 84.
The walls of holding block 80 defining passageway 84 include
an upper V-shaped flattened surface 88. Fingers B6 extend
toward the apex 88a of V-shaped surface 88 so as to permit

the location of conductor 18 within the apex 88a of V-shaped
surface 88.



1. An electrical connector (10) for termnating jacketed nulti-conductor
cabl e (12) conprising: a connector housing (20) for acconmodating said
cabl e, said housing defining a first bounded opening (34) for permtting

. passage of said cable therethrough; a cable strain relief device (100)

positioned adjacent said first bounded opening (34) of said housing for
securing said cable (12) thereat, said cdbte strain relief device (100)
including first and second |nterengageable straln relief nmenbers (102, 104),

said first strain relief nenmber 102 g positioned within said
housi ng (20) adj acent A% HPYR sP ESUH& & ﬁeﬁ‘f’ﬂgh(gﬁ‘fbaﬁa $& o BEedd

strain rel i efhemenirengeh4) wivabhyeswpper hed byssabddf Ehstastrahnss el ef
menber (102) adj“_?}ggpt said. . first %unded openi n 02’1346 sal d first and
second straim ré ®renBet R 902, 04?tea%h°&§ﬁ%r’1 LL-parFesrdspated
| egs (éPZde@meIIMbt@04p§1ssagewlagg ®f . eaciTist r giimgeeld efsﬁrreabﬁachavmg
out war I;rect t t Q O4e t he ot her

y m%m%c&l%@%@ef%@ldu%t%?w (3@e.h04e). o adma%ﬂér%mc%%%ﬁ%

each strain relief nenber ving rnwardly rec engy
(102d, 104d) 18 hé EERATADL di tdet &d narpydiferiiold ermmtse {026 smcmmlpne

l eg (102c) %tgéagustr nre nbge (1A2) 28”gA0L0Y y
directed en ﬁ s: gl e?lnentsg‘l 104ghﬁ%ng§he§§)tﬁ§r]’2 S g%lohg }%1&%2&@%

strain rel | & 1t(5’4)f‘h’-'r’r'cpqlhe ?h%%ﬂﬁ?lHVrééFéléeeﬁ@égmﬁu%q@ﬁEMS
(102d) on tlm @blsemlbag f(oi:O%b.)echrltdéﬁ frigradirsdd i@ el i efpdresdes ; 449237
engagi ng th ou(]_; dé%/ dir,ect eﬁ a errent el enent s % 04]Fe on the one | eg
( 04c) of t SECONd &¥r &fn r eF P& t'(31?)‘21) eSye g%hE 8% -ang
edond st ralcnnldellcm@hr refrbpesmi £62 p]ﬂ;@ezdeionaﬂgoﬁ C oteh BeEhEed 1@pedrhdig
(108) adj ac o RE AN Qpeni n i d-second strain
29281%2 o@at als ly¥g§% §¥§es§%{ gﬂgﬁﬁﬁp

relief nmenb el ng movab respec TPtrst strain relief
menber (102) to reducédtdhélsz@élo*f sal $rsiEsond cﬁmmlrng:a(t:lé)@ntzmd dbrethe

frictional | yngeeduag.- %ﬁu@&%@se 6L f tor
of claiml1, \I/\ilgﬁr ein ﬁ c first anc]f sg‘%lg%g%&%?g‘lnr?%rv %&rf{)éeafiévf%rﬁ

are gener al P AEPRRPRPEH 80c 1ngluse sepe fRpegAC cféhﬂf&lt@rntdi}’ dwtiade &S
claim2, V\henerﬂu&audgf i teb adl sesond ;ﬁés’tlg‘éxié%}é efgqrenbergnfdP2,b04),, each
conpri se caQL? eng gaegrent surfac inclu éal sed ribs ( 110% for
engagenent FES8i o Table {2 HY ARYE ec ¢ c HPPEFThet RBRT B YarkPWiHe of
claims 1 topgssagersyn8dard pmgadeeeat seberdntiswat@g, J:ﬁ&%cd&iflcbu]ﬁ‘lﬁe on
said first gpd 0 r r%ért;g cl nt.er engageabl e teeth
for permitti %gléggc%gtl%%l zyg%r%l\?eer?gst et\/\éle}Zn}Bé;alkggF #Sfl ang:%é"g‘ce dzrétﬁ ai n
relief n'errbél‘l§f€~E928§033rV%‘ 70 kadteindictonndd dnwf mmpeneaditiai ns 1
to 4, wher ewmtgahdpggga?gwgg,r aign relief nmenber include a stop el enent (12)

for I imting novenent _of sajd second strain relief nenber (104) with
respect to said first 18t PGP F eFPePIRRMEY (RO9)}tien Awplediaea r béark 80

connector ofiahyreseeat mloalsmppbztto enbder £2 N sakdrbhest n %'ncir&eecxﬂfl%&t rain

Vi ef nmb 0 | | h b
ool ol e bR b 8BS0 (oML e SENRT Ut Vot lERT IR g

said pair oﬂe§9a‘éedeﬂ-egsn(:102b 1620 ed08b, 1604g) tadieadh stidal n URideRft .
menber def'@hﬂﬁo§@'4éﬁﬁg¥mﬁbvﬁﬁ%fﬁaggl§nwardly directed ladder-type

detent receiving elements 92. Detent receiving elements 92
are positioned on opposed internal side surfaces 42a of
support member 42 within recesses 61 and 63. Each detent
receiving element 92 includes a tapered lead-in surface 94
and plural positioning elements 96 which permit the holding
block 80 to be supported in multiple positions within
support member 42. Initially, holding block 80 is supported
below lead-in surface 94. 1In this position, conductors 18
may be inserted into passageways 84 to align the conductors
over insulation displacing contact portions 52. The holding



-17- 7. An electrical connector of claim®6, wherein a |leg (102c, 14c) of
both of said first and second strain relief nenbers (102, 104) has a curved
i nternal surface opposite said outwardly directed engagenent el enents. 8.

« An electrical connector of claim?7, wherein said bot tomwall (102a, 104a)
of both of said first and second strain relief nenbers (102,104) has a
curved internal surface. 9. An electri-®a connector of claim$8, wherein
said legs on both said first and second strain relief nenbers (102,104) are
defl ectabl e, and wherein said engagenment elements on said first and second
relief mefBeCs cBhpFRYe RUcRBRAPPEET IFQWUD28010265R®Ad 0210409 . NEEE AFO

el ectri calbceaRARE0It Hf s@ny-onensf cehai® k4 oL@ a¥heR8EN $Ricd RacoN
strain rergefhnenb r (100) conprises a cap_ 112) havi ng an_extent _
proj ecti n§G ELEEHE y TIRAT U HousiHAG20)I¥or BRESSITNF safd- secantfStrain
relief nenbee-tk@ptesabdsiapobei ngree ppyahbgdat kached toosabfhsecpnd

S S GO TER, Vet e e b Rttt MR LN NG LA A

| A} xsni d_Y¥pcha] cafcafedkcabyajtds] c@]r‘m]oa@]:ca:?fcaz]hlé‘a:]mm cajwomjciajrea) cRa) ¢
A Aal.cN cakc A , <=I £ s

ﬁ} f?]&g&a% ;9?%:\%8%]@ : caj gg]‘g'lg}’cg%eccg%%a @%ﬁicg]ogvg] cé;?cg] E’Vzlaj]a(;‘a]%oaﬁlc?ﬂ%%] ca] ca

] ca] ca] caF@&FENg| c%iaP@é‘Fé@F@a] T3] éafed] cHlreugl (#Lots /82 R st

24444T6X666668666:a7, 847 wWh! AwerhedYh bealealualknalcalsaialcal salealial cal ¢

ajcajcajcalcC aJjcalcalcalcal 7778
g} g?]sgg]sga %@1 %g%%a[\ﬁg Ca] Cﬂl ?gkgs] faj!na]! p!:s?.1 ?.O:!‘.‘l ol ing]; block 80

{?} securely supports conductors 18 in insulation displacing
electrical connection with contacts 44.

It is contemplated that both holding blocks 80 may
be simultaneously moved from an initial position to a final
terminated position under the actuation of a suitable tool
such as pliers (not shown). Movement in this manner will
provide for the mass termination of all eight conductors 18
with the associated insulation displacing contact portions
52.

With termination sub-assembly fully assembled and
terminated to conductors 18 of cable 12, the termination
sub-assembly 40 and cable i2 may be inserted into base 22 of
housing 20. Termination sub-assembly 40 is inserted into
base 22 adjacent connection end 30 thereof. Upon insertion
of termination sub-assembly 40 into base 22, cable 12 1is
inserted into cable receiving end 32 of housing 20 and
extends through passage 34 at the rear end thereof.

The cable receiving end 32 of housing 20 includes
a two-component strain relief device 100 which helps secure
cable 12 in housing 20. Strain relief device 100 which is
shown in more detail in Figure 6 includes a pair of mating
generally hermaphroditic strain relief components 102 and
104. Strain relief component 102 is referred to as a
stationary component and is fixedly positioned in a channel
106 (Fig. B) in base 22 adjacent cable receiving end 32.

Strain relief component 104 is movably positioned within a
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oIl O%B&%¢¢hayth@Ehlmmﬂd aiﬁ%ﬂ@&&)ré%pec@@&%ﬁ&()'Qggs 102¢c and

T 10%R<& 1 1
10i3|/f<g‘ 41%)%«& “(61) /q‘g%/t« %lrle‘:&eyfw&%(?t' Ites?%w&%e() L0se
19" 10%P& ?SD$¢®%VG{V%EOQP€[@&ﬂ@adhrﬂﬁmﬁ%t strain *eller ccmponents

28 () Rl BONRL SR g IOAED) oot ()0
@&09@(dﬁ@g§gei|lgEO@Q%C(gﬁ(gompggﬁnt 199%&rg’ g}m;&mrlyo%eg 102c of

t) component 102 engages leg 104b of component 104. The

positioning of ratchet teeth 102d, 104d and 102e, 104e

permit the movable one-way ratchet engagement of component

102 with respect to component 104. The deflectability of

legs 102c and 104c permits such ratchet movement of

components 102 and 104. The internal surfaces of legs 102c,

104c as well as the internal surfaces of bottom walls 102a

and 104a are generally curved so as to form a circular

opening 108 which is generally concentric with Dassage 34 of
housing 20.

As component 104 moves with respect component 102,

opening 108 defined therebetween will be reduced in size in

order to frictionally secure jacket 14 of cable 12

therebetween. In order to assist in this frictional
securement, ribs 110 are provided on the internal surface of
each bottom wall 102a and 104a. These ribs provide

increased localized friction against the cable jacket 14.

Component 104 may also include a frangibly
removable cap 112 which is attached to component 104 by a
flexible web 114. Cap 112 includes inwardly directed
protrusions 116 which are insertable into recesses 118
adjacent bottom wall 104a of component 104 for snap fit
engagement therewithin. |

Strain relief device 100 operates in the following
manner. Strain relief component 102 is fixedly positioned
within base 22 of housing 20. Strain relief component 104
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is inserted 1into the sict in cover 24. Cover 24 is tnen
1 <

[4}]

1
positioned over an snap fitted onto base 22. In this
iction legs 102b, 104b and 102c¢c and 104c are only in

s
posi ,
initial engagement. In order to provide strain reliei for
cable 12 within connector 10, strain relief component 104 is
manually pushed down into housing 10 through cover 24 to
provide for ratchet engagement of the respective teeth of
legs 102b, 104b and 102c, 104c. Component 104 is pushed
downward toward component 102 until the cable is secured
within opening 108 which is continually decreasing in size
by the movement of component 104 with respect to component
102. If cable 12 is of relatively small diameter, cap 112
may be attached to component 104 and be used as a pressing
surface. With such relatively small cables, cap 112 will
also function as a stop preventing over-insertion of
component 104 and the possible of crushing of cable 12. 1In
terminating larger cables, cap 112 may extend above the
surface of cover 24 as component 104 need not be inserted as
deeply into base 20. In this situation in order to maintain
a flat profile of cover 24, cap 112 may be frangibly-removed'
from component 104 and discarded.

Prior to installation of cable 12, cable shield 16
is folded back over an extent of jacket 14. Thus the cable
shield will also be secured between strain relief components
102 and 104. As the connector 10 is metallized, conductive
continuity may be established between cable shield 16 and
housing 20. Additionally, as contact shield 66 is in
electrical engagement with metallized housing 20 through
extending bumps 74 thereon, conductive continuity is
maintained between cable shield 16 and contact shield 66
through metallized housing 20. However, in order to provide
furthexr redundant direct conductive continuity between cable
shield 16 and contact shield 66, a ground clip 120 1is
employed.

Ground clip 120 which is shown in more detail in

Figure 7 is positioned adjacent strain relief device 100 for

10BB
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engagement with <cable shield 16 upon strain ralieZ
terminacion of cable 12 in housing 20. Ground clip 12C is
an elongate member formed of conductive metal such as plated
copper. Ground clip 120 includes a cable engagement extent
122, an opposad contact shield engaging extent 124 and a
central mounting surface 126. Cable engagement extent 122
includes a transversely arcuate cable engaging surface 128
for positioning of cable 12 thereon. Shield engagement
extent 124 includes a deflectable cantilevered arm 130 for
engagement with extending ground element 76 of contact
{'> shield 66. Ground clip 120 is positioned within housing
h base 22 so that cable engagement extent 122 overlies fixed
strain relief component 102. Ground clip 120 is secured
within base 22 employing a pair of inwardly directed
deflectable locking barbs 132 at central mounting surface
126. An appropriate post (not shown) extends from a wall of
base 22 to be received between locking barbs 132 to secure
ground clip 120 thereat. Shield engagement extent 124
extends toward connection end 30 of housing 20 for
engagement with ground element 76 of contact shield 66 upon
insertion of contact shield 66 into base 22. Cantilevered
arm 130 is deflectable so as to resiliently engage an end
76a (Fig. 2) of contact shield 66 upon termination of cable
- 12 in housing 20. Ground clip 120 establishes electrical
continuity between cable shield 16 and contact shield 66

o

directly without need to employ the metallic plating of
housing 20 to establish such continuity.

Referring now to Figures 8 and 9 the latching of
connector 10 to a mating connector is shown. Connector 10,
which as above mentioned 1is a plug connector, may be
mechanically and electrically mated with a complementary
jack connector shown schematically as jack connector 150.
Connector 10 is designed for repeated connection and
disconnection with jack connector 150. In order to provide
for such repeated connections and disconnections, connector
10 includes a deflectable latch 140 extending therefrom.

Connector 10 which is shown in a position rotated 180° from

»
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chat shown in Figure 1, includes latch 140 extendin
side wall of housing base 22. Latch ¢
deflactable cantilevered member having a distal latching
surface 142, a proximal manual actuating surface 144
central transition surface 146. Latching surface 142 and
manual actuating surface 144 extend generélly longitudinal
to connector housing 20. Latching surface 142 and manual
actuation surface 144 are vertically spaced apart being
connected by transversely extending transition surface 146.
The particular shape of latch 140 provides for a low profile
configuration of the latch. Connector 10 generally has a
rectangular body profile defined by base 22 and cover 24.
Employing an extending simple cantilevered arm which would

extend from housing 20, would require the distal end of the

latch to be substantially outward of the rectangular body

profile of connector 10. This would result in the
presentation of a wider body profile which would be
generally unacceptable for use with compact components.
Also in order to appropriately latch such an extending arm
a greater degree of deflection would be reguired. . The latch
140 of the present invention overcomes these disadvantages
by providing a latching surface 142 which is within the body
profile of housing 20 upon latching .engagement with
connector 150.

Connector 10 is connected to jack connector 150 in
the following manner. The connection end 30 of connectox 10
is inserted into jack connector 150, latch 140 which 1is
designed to downwardly deflect upon insertion into connector
150, engages a downwardly ramped latch element 152 of
connectoxr 150. This engagement forces latching surface 142
under ramped latch element 152. An openiﬁg 148 in latching
surface 142 rides over ramped latch element 152 and into
locked position therewith.

Referring to Figure 9 the latched position of
connector 10 with respect to connector 150 is shown.

Latching surface 142 is secured within connector 150 with
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elenan; 152 to secure connectors 10 and 150 in latching

rrounding 1
engagement. In order to release the latch 150 and
disconnect connector 10 from connector 150 manual actuation
surface 144 1s depressed. Since manual actuation surface
144 is positioned in the plane above the plane of latching
surface 142, the manual actuation surface 144 may be easily
manipulated by the user. By depressing manual actuation
surface 144 latching surface 142 is moved away from ramped
latch element 152 permitting disconnection of connector 10

< from connector 150.

. The present invention thus provides a low profile
latch almost entirely within the body profile of connector
10 with only manual actuation surface 144 slightly extending
above the body profile of connector 10 to facilitate manual
actuation and release of connector 10 from connector 150.

Various changes to the foregoing described and
shown structures would now be evident to those skilled in
the art. Accordingly the particularly disclosed scope of
the invention is set forth in the following claims-
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Claims

1.  Anelectrical connector (10) forterminating jacketed
muiti-conductor cabie (12) comprising:

a connector housing (20) for accommedating

said cable, said housing defining a first bound-

ed opening (34) for permitting passage of said

cable therethrough;

a cable strain relief device (100) positioned ad-

jacent said first bounded opening (34) of said

: housing for securing said cable (12) thereat,
L said cable strain reliet device (100) including
first and second interengageable strain relief
members (102,104), said first strain relief mem-
ber (102) fixedly positioned within said housing
(20) adjacent said first bounded opening (34)
and said second strain relief member (104)
movably supported by said first strain relief
member (102) adjacent said first bounded
opening (34), said first and second strain relief
members-(102,104) each comprising a pair of
spacedlegs (102k,102¢;104b,104¢), one leg of
each strain relief member having outwardly di-
rected engagement elements (102e,104e) and
- the other leg of each strain relief member hav-
ing inwardly. directed engagement elements

(102d,104d), the outwardly directed engage-

ment elements (102e) on the one leg (102c¢) of

the first strain relief member (102) engagingthe

inwardly directed engagement slements (1044)

on the other leg (104b) of the second strain re-

liet member (104) and the inwardly directed en-

gagement elements (102d) on the other leg

(102b) of the first strain reliet member (102) en-

gaging the outwardly directed engagement el-

ements (104e) on the one leg (104¢) of the sec-

ond strain relief member (104), said first and
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second strain relief members (102,104) defin-
ing a second bounded opening (108) adjacent
to said first bounded opening (34), said second
strain relief member (104) being movable with
respect to said first strain relief member (102)
to reduce the size of said second opening (108)

and for frictionally securing said cable (12)
thereat.

2. An electrical connector of claim 1, wherein said first
and second strain relief members (102,104) are
= © generally hermaphroditic.

3. Anelectrical connector of claim 1 or claim 2, where-
in said first and second strain relief members _
(102,104) each comprise cable engagement sur-

faces including raised ribs (110) for engagement
with said cable (12).

4. An electrical connector of any one of claims 1 to 3,
wherein said engagement elements (102d,102e;
104d,104e) on said first and second strain relief
members include interengageable teeth for permit-
ting ratchet-type movement between said first and
second strain relief members (102,104).

5. An electrical connector of any one of claims 1 to 4,
wherein said second strain relief member include a
stop element (12) for limiting movement of said sec-
ond strain relief member (104) with respect to said
first strain relief member (102).

6. An electrical connector of any one of claims 1 to 5,
wherein said first and second strain relief members
(102,104) each comprise a generally U-shaped
member including a bottom wall (102a,104a) and a
pair of upstanding sidewalls, said pair of spaced
legs (102b,102¢'104b,104c) on each strain relief
member defining said respective sidewalls.
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7.

10Q.

An electrical connector of claim 6, wheren a leg
(102¢,104c) of both of said first and second strain
relief members (1 02,104) has a curved internal sur-

face opposite said outwardly directed engagement
elements.

An electrical connector of claim 7, wherein said bot-
tom wall (102a,104a) of both of said first and second

strain relief members (102,104) has a curved inter-
nal surface.

An slectrical connector of claim 8, wherein said legs
on both said first and second strain relief members
(102,104) are deflectable, and wherein said en-
gagement elements on said first and second relief
members comprise rachet teeth (102d,102e:1044d.
104e). ‘

An electrical connector of any one of claims 1 to g,
wherein said second strain relief member (100)
comprises a cap (112) having an extent projecting
exteriorly of said housing (20) for pressing said sec-
ond strain relief member (104), said cap being re-
movably attached to said second strain relief mem-
ber (104).



