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CABLE (I)\wa Background of thlft'f SRhEAN 5
1. Fi el M& | nventi on:. The present invention is rela AB%I sH

electrical connectors and nore particularly to cable connectors. 2.
Brief Description of Prior Devel opnents; , Fig. 1 shows the ~current
nmet hod of making a charger cabl e connect d. This prior art 10 charger

cabl e connector kit includes a top cover 10, a bottom cover 12, . a V- 90
mal e connector 14, a paddl e boar CARBLERONNEBCRORS. It al so i ncl udes
| ateral |atches 20 and 22 and buttons 24 and 26. To achieve the strain
relief, a flexible gromet i Sﬂéﬁgﬂwiﬁ@IﬁGEnQion To grip
the grgymet, a two piece cover TS USE 'S closed 15 around the
gronmet, and secured by screw ng or rlvetl ng the two covers t oget her,

trapping the or #jERd of'tife 18YERERIND! O%e f&e‘dﬁ%%ﬁﬁ%n is relafeBgct or
netal latches. —  vnen the cable s pulled, the force is

transm tt egdidctfichl BeneeRESFs and moyé pagtic 4B ddileicontictitord), to the
gronmmet. The grommet then 20 transimts the Torce to the cover body. The
~cover body2trangfiéf Depeription of Prioi Dévilofishahts:at figs 1 shows theansmi t
the force to the body of the mating connector which, for this -

connect or, cusrémicaiettiodnof hmkingea ohasgerobable connector. This prior art

10 charger cable connector kit includes a top cover 10, a bottom cover 12, a
V-90 male connector 1‘4, a paddle board 16 and a cable 18. It also
includes lateral latches 20 and 22 and buttons 24 and 26. To achieve the
strain relief, a flexible grommet is molded onto the cable..

- To grip the grommet, a two piece cover is used, that is closed

15  around the grommet, and secured by screwing or riveting the two covers
together, trapping the grommet, the terminal block, and the cable
connector metal latches. |

When fhe cable is pulled, the force is transmitted from the copper
wires, through the insulation, to the grommet. The grommet then

20 tr;nsmits the force to the cover body. The cover body transmits the force
to the.métail latches, which transmit the force to the body of the mating
connector which, for this connector, is located in the case of a mobile-
telephone. This procedure avdids a situation in which force is transmitted
to either the solder joints or the contacts.

25 The grommet does not prevent all forces from being tranémitted to
the solder joints or contacts partii:ularly whén the cable is flexed.
Sometimes, however, a paddle board is used to further relieve the forces
which will be transmitted to an individual contact to spread the forces

over a larger number of electrically non-functional contacts.



tel ephone. This procedure avoids a situation in which force is transmitted
to either the solder joints or the contacts. 25 The grommet does not
prevent XNOQ9%BRes from being transmitted to the solgg

contacts particularly when the cable is flexed. Sonet i nes, however, a
paddl e board is used to further relieve the forces whi ch Wil l be
transmtted to an individual contact to%pread the forces - over a

| arger nunmber of electrically non-functional contacts. WO 98/ 34302
_ PCT/ US98/ 01874 The paddle board is used parucular y with miniature connectors, The

paddl e board is used particul ar% ni ature connectors . $n_ﬁﬁ\fnere

the strendVheEmthe stesh t°<f € ¢pntget iy n]ao‘i’-§1r%§ﬁ§
conpared to the force ich c lied.to, th he use_of
cch e’ pr cmpared 6 the orecs SR Cagbbe APRine! ke ble iR 5bE WHHGF ot us

are as foll o$ g The nunber of conponents used nmeans a 'high
i nvest mentSY a pro Yol i ng, a high material cost, and a | abor intensive

i e R e
| nsul ation and 'f‘ﬂ? rhBEEEE 0f B4 ?ﬁnporlgn&eu%&r g%‘% J‘h?éhst ré&q%# in When t he

cable is pulled, the I nsulati and t he

force w I ltoBeing0 '&dﬂfélr?fhélﬂeﬁaﬁ @ sEORRE ra labor 1n%f1§ﬁredé§§cﬁﬁbljppi'8€es°so| der

- joints and contacts, resulting in either br oken
For a cable type B to work effectwely, the adhesion between the

copper wires and the insulation, and the insulation and the jacket, must
10 be extremely high. Otherwise, when .the cable is pulled, the insulation

and jacket will stretch, and the fo’rce wﬂl be conducted via the copper

wires direct to the solder joints and contacts, 'resul.ting in either a broken

solder joint, or a displaced contact or paddle board, if used. |

If, however, the cable ie made with very high insulation and jacket

15 adhesion, it becomes very difficult to strip during the assemloly process,

and becomes less flexible, making it less user friendly for the end user.

It is an object of the present invention to provide a cable connector

-

which avoids the above described disadvantages.

Summary of the Invention

20 The present invention'is_'_ a cable connector assembly which includes
" a concave housing comprising a proximate cable receiving opening and a
distal terminal block opening and an interior retainiog block engagement
means. A cable extends axially through the proximate cable receiving
opening into the concave housing. A transverse cable extension is
25 adjacent the distal block opening. A termirial block has an axial projection
and a metallic contact and is mounted in the distal retaining block |

opening of the concave housing such that the projection engages the



sol der joint, or a displaced contact or paddle board, if used.

|, howevgip ogislispzcabl e is made with very high insul ati on angci/gsdsaiisid
adhe5|on it becones very difficult to strip during the assenbly process,
and becones | ess flexible, making it less user friendly for the end user.
It is an object of the present invention 40 provide a cable connector
whi ch avoi ds the above descri bed di sadvant ages.

Summary of xﬁf&%{“ﬁ% Etalg.ﬁxrll% me aJé‘ﬁnar&%g}%fe@ﬁ% f 448 dtﬁutﬁcfz@ ésﬁg the

connect or asse ave nousi ng conp

proxi mat e Q%gvéﬁ@eédmggex%ﬁgidgg and a distal term naI bI ock opening
‘and an interior retaining block engagenent nmeans. A cabl e extends

axi al l'y through pregeRiisly] B¢ eeintl4l BIOeRI NASG p nma?pgﬁah@siehafgr
concave housing. A transverse cable extension s adj acent the distal

bl ock openiwltichttiewireds phheskidtasfram apove. PTIeE §4s196 housing dtfheezes
metallic contact and is nmounted in the distal retaining block openi ng
of the §onghednkulation ofithe wivis divio thocoeppephoktiagahet wire into positibn

98/ 34302 PCT/ U898/ 01874

-3 i nt énithve tdrovinaldilecki rthisdaidsaind partspiropesitiomwdrite tiomwdce imngage
t he transverse cabl e extension. Preferably, the term nal

bl ock has soii¢rest to the xiomtact,iasid glswfunctions asyaisthainheeligfy tsalatipigaced-
into from above. Therfﬁl astic housing squeezes 5 the insulation of the

wi res ont o fergescBppethern dﬁmplnﬁe wireinto p05|t| on in the term nal

bl ock. This holds the parts in position while the wir
rtherIo when the housing is preferably ﬁtted to the terminal block,

10 by sliding it forward, a ramp in the cover pushes a secondary strain rehef
tongue towards the cable, and finally clamps the cable insulation (or
jacket in the case of cable type B) firmly to the housing. Plastic barbs in
the secondary strain relief tongue also exert a locally high pressure to the
cable jacket, clamping the jacket to the insulation, to the copper wires.

15 The housing is also preferably held in position against the terminal
block by means of a latching device. The housing is shapg:d at the back to
provide an area where the cable ié restrained in a straight length, so that
an;r cable ﬂeﬁhg forces will only be seen as an axial force at the point
where the é:able is clamped to the cover. Further, the cable exit portion of

20 the housing is provided with a radiused edge, to avoid any cutting of the -
i:abl_e jacket by repeated flexing.

The housing also preferably incorporates plastic latch.'es, which will
transmit the forces from the cable té the mating connector. The plastic
latches are molded with a .bias, and are squeezed inwards while the cover

25 is assembled to the terminal block. When the lat_ches are released, the
flanges on each side of the main latch body rest against pre-load guide in

the terminal block. This ensures that the latches always have a pre-load



sol dered to the contact, and also functions as a strain relief, isolating
forces f sol der joint. Further., when th i0Q.J,S -
p'referabwod to the termnal block, 10 by sliding i&#@v%“a ranp

in the cover pushes a secondary strain relief ~ tongue towards the
cable, and finally.clanps the cable insu}ation (or jacket in the case
of cable type B) firmly to the housing. Plastic barbs in t he secondary

f%&?iﬁ?, " citafi hi ﬁi?‘éea?sxfra%f foe FEBmdal bibesd S_Sﬁélfr&%r‘éﬁiﬁ%ar _&a;gle‘iéb' ’
bl ock by reaniofae Rt ARfueRkirbg BGaR SP BRI Aeb ROk 1

provi de ar, ?éeea where the cable is restrained in a straight Iength, so that
any cabl e Presi ng forces will only be seen as an axial force at the point

where the cable is cl a”pedB}iéftgés&lggfonF?gf% bramﬁ% abl e exit portion of
20 the housing is provid . ; oid any cutting of
the 5 cable TiR€lpbsbit HARGAISH id AOYHE described with TERrEAEE kHEhe! SO
preferably incorporates plastic |atches, which wll transmt the

forces frapdorepas teatwies st iwlgichonnect or. The plastic | at ches
are nolded wth a bias, and are squeezed inwards while the cover 25 s

assenbl ed to tHeig dris anlexplodéd péispedtive vivw bfa prier aet ehasger thble

fl anges on each side of the main |latch body rest against pre-load guide in
the term nal blawknectordkignsures that the |atches al ways have a pre-|oad
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4 for ce hdfigi Bgist a@erspesctive viave of er disassenibled cable cosmestont i ng a

| ar ge. part of the effect_ of panufacturing tolerances, on the |atch

~ depr ed8i on represemting a preferred embodiment of the presentcinventianiot t he
Dr awi ngs 5 . ~The present ,inventign i s further described with
reference to tHUE 315 a8 NETRREFHIYS HI&W é’g_/ian‘éb‘aisﬁemqﬁﬁﬁ:caﬁe connectorj g 1 js

ggnﬁéglt ggegi f ;eras se(-:(frtl{)igrerégr%vsveg i ag gﬁti)a{eraﬁ%efgpr%rciggﬁib%ﬁxln%nt of the presént
invention; '
Fig. 4 is a top cutaway perspective view of the assembied cable
16 - connector shown in Fig. 2;
Fig. 5 is a side cutaway perspective view of the assembled cable
connector shown in Fig. 2;
Fig. 6 is a side cutaway perspective view of the assembled cable
éoﬁnéctor shown in Fig. 5,
20 Fig. 7 is a plan cutaway view of the assembled cable connector -
shown in Fig. 6; :
Fig. 8 is a cross sectidna.l. view throﬁgh 8 -8in Fig. 7;.
Fig. 9 is a detailed view of circlé 9 in Fig. 8; _
Figs. 10a - 104 are perspective views illustrating stcps'in the
25 method of assembling the cable connector shown in Figs. 2 - 4; and
Figs. 11a - 11d are perspective views illustrating steps in the

‘method of assembling the cable connector shown in Figs. 5 - 9.



Fig. "2 is-a perspective view of a disassenbl'ed cabl e connector 10
r,epresent‘jvgggéfagieferred enbodi ment of the present inventi Qyrmsosmwis74

Fig. 3is Ppective view of a disassenbl ed cabl e connector
assenbly representing anot her preferred enbodi nent of the present
- invention; , Fig. 4is atop cu%fmay per spective view of the
- assenbl ed cable 15 - connector shown™n Fig. .2, Fig. 5is a

si de cutaway perspegtjV. 2\ _connect or
shown in Fig. 2; eﬁe{:aﬁe&ﬁ . 7e vi ew of

o a pi an cut avd GHREGP TS %S-S%ﬂ@?%%‘né%%?@%%%%%& By Tacttlcs o congated |
Fa b ' . ! ; ! Ceinm !
7.9 ©  housing 28 Pk haf e Rt 10RO, 2 HlARar Hthgh fae S210 FIO

h eg qg'-

v

cilrc

Figs. ‘10a sy 9&% ie i ; i )
nmet hod of gvs%gﬁbﬁ(ﬁaaﬁﬁg ca FXQggﬁﬁéﬁ%érdlggfvﬁt ?ﬁg Fl'iﬂégiﬁzhé‘uﬁi?%a%gere 18

Figs. 15| aproirflapé peRinpSE Ml & tisverke diseilioperihgB@8.i n the

met hod of assenbling the cable connector shown in"Figs. 5 - 9. WO
98/ 34302 Referring particularly to Fig. 7, the housing also FCTGES8 &) afkiA
5 Detai l'ed Description of the Preferred Enbodi nents

Ref erring tmtdrigrswall 409vhidiehasrntcimsveass projectionc A2cmsd & secwrad spaced

housi ng 28 which has a planar top side 30, a planar bottomside 32

whi ch are eaxialcterionywal 4 whlichduisah tnahsveese projedtienttusTihe hbusings 5

proxi mate opening 36 and a transverse distal opening 38. .

Ref erring paso inciudesya thind gxial interiomwadl 4§ and e proiimete epeniagascal

interior wall 40 which has _a transverse é)r oj ection 42 and a second spaced
10  50. There are also lateral latches 52 and 54.

Referring particularly to Figs. 8 and 9, the housing has a lower
interior inclined surface 56 and an upper interior surface 58. This lower
interior surface 56 may be considered to be an actuator ramp as is
further explained hereafter.

15 Referring to Figs. 2 - 4, in the first embodiment of the connector
assembly, there is a cable type A which is shown generally at numeral 60.
This cable type A includes a conductor 62 with surrounding insulation 64
and a second conductor 66 with its surrounding insulation 68. At the
distal end of the cable 60 type A it has a transverse extension 70 with a

20  solder tail 72 and an opposed transverse extension 74 with its solder tail
76. |

Referring to Figs. 5 - 9, the second embodiment of the cable
connector is shown. It will be understood that this embodiment is
essentially identical to the first embodiment except that there is a minor

25 adaptation to accommodate the inclusion of a cable type B which is
shown generally at numeral 78. This cable type B includes four

conductors 80, 82, 84 and 86 and their respective insulation layers 88,



axial interior wall 44 which has a transverse projection 46. The housing ’
al so incl hird axial interior wall 48 and a proxinma ' sea
10 50. fﬂ@?@“@? also lateral |atches 52 and 54. - ESTR%@Q@@%1ng
particularly to Figs. 8 and 9, the housing has a |l ower i nterior
~inclined surface 56 and an- upper interior surface 58. This | ower

Interior surface 56 may be consi dered t o®be an act uat or ranp as is
further explained hereafter.

first embodPnBrtayy %éné’o%é)&%ltgrcablej;{ fe;(?%ln ,ttigﬁgélgii%éaé%i’ﬁhien %A
conduct or GPEABURES peralinhialivecss exfensigns 96 AndL§8 and HER fesbREGHE or 66
50 RN B obli sl e Sl B
P arr ng RAS HEERe HaicRe Exidhgiing Fod Anifl ofting their relbective

connectgor | MER understood that this enbodinent is

essent }5; I%/&fi?fg% |§a#6§\(§“r{dhg?frst enbodi ment except that there is a mnor
25 adaptation FETHAITER 481 gehBally 66 HEEO™ Of taHodithdhtdihefudé
shown general | ykgt numer al 7%.6 Thi s}npag?%g%pg’gmlﬁ#él udes four ' ade
conduct or ste@thin®d bl8ék AHOWAS gaidralifial theSPeflery® 1125 UltakilPBe Y@ sst86d
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from the following description that these terminal blocks are essentially

identical except for a minor accommodation necessary to engage the

10 additional set of transverse extensions in the cable type B. The blocks
each have an axial projection 114 with a lateral extension 116 and a
spaced parallel axial projection 118 jwhich also has a lateral extension
120. o

Referring particulérly to Fig. 7, it will be seen that the lateral

15 extc—_:nsion 116 on projection 114 engages transverse projection 42 on the

axial interior wall 40 of the concave housing. It will also be seen that the

lateral extension 120 on axial projection 118 engages the lateral

F

prdjection 46 on the axial interior wall 44. On both embodiments of the
conneétc;r é_able there is a transverse groove 122 on projection 114 which

20 engages a transverse extension of the cable. On the cable type B
embodiment there is also a second transverse groove 124 which engages
the second parallel transversé.extension of the cable type B. Similarly, in
both embodiments there isa tra_.nsVetse groove 126 on projection 118
which engages the oﬁposed transverse extension of the cable and in the

25 cable type B embodiment there is a second groove 128 which engages the

second parallel transverse extension. The terminal block also includes



6 90, 92 and 94 and an outer cabl e jacket 95. At its terminal end the
cabl e \%OBMGP has parallel transverse extensions 96 ang~3&;3gig7hei r

respecti solder tails 100 and 102. In the opposed direction the

cable type B al so has parallel transverse extensions 104 and 106 and
~their respective 5 solder tails 108 agd 110.. Referring again
. generally to Figs. 2 - 9, both enbodi nents include a term nal bl ock

h | ; - il ¢
ol | ot ng Gavere8 130 Bpft 152 it are iekerigallf AAIRALATE the poldet Tails®
I denti cal eeo{r#t Vegsy&génﬁgﬁgmmegecessary to engage the 10

addi tional "set” O ransver sé extensions 1 n the cable type B. The bl ocks

each have an axkéfeﬁf%ﬁgﬁgﬁ%yﬁ%‘igh& (R GEAnIR BRRICHad st 2

spaced parall el axi al Ich al so s a lateral extension

120. openingsea€ h&'o}&rﬁﬁgtﬂﬂ-‘t@hﬂ%v& elddtfical cohhebtibh fLtis€edntlels t he
| ateral 15" extension 116 on projection 114 engages transverse projection
42 on Bhe as at 180 ﬁ"orhf’ﬂlﬁrbp?oyai sidt0opthé hermbnalahiockousing. It will also
be seen that the | at eral extension 120 on axial projection 118 engages
the | ateral 'Reforelge pasticdlariy td RigaxPaind 5 ét wdll aled beddeerDadjmtdnt
enbodi nents of the connector cable there is a transverse groove 122 on
proj ect i orgrobdeshl 22 aifil 12dgtipre aretcanmmerepsimany strain retitf featurabl 36 On
the cable type B ~_enbodinent there is also a second transverse groove
124 whi ch amdal@s for the transvarse¢xpemsions of the cables eSimnilenhy, addjerente
cable type B. Simlarly, in bot h enbodi nents there is a_transverse
groove 126ETO@VESo} e ansh 128gthere argrprimanygsigain rakic Ees tlAthandr k42
extension of ,the cable and in the 25 %ﬁble tygg B emhodi mant.thered'_ls a
secondYr oWkich seTvmithe samge pauPess for thedzapaberss cables extERsigns W the

ext ensi on. The tgr 1 ngl bl ock al so includes WO 98/ 34302
PCT/ US98/ (dFgsed cirection. contacts

. 7
130 and 132 whigh lectrically t he. taid f
t he ?Pansver seI %?{%ﬁ@%ﬁ?% %&?ﬁgg%agﬁg_eg%n%?aﬁﬁ lltvgﬂls%ggﬂll ﬂr#gati)%l_r'c”t i cul grl y
to Fig. 8 dhe -,ﬁfﬂibEﬁ'@QJ; Qﬁ{é%ﬁf%e&é%@g&%ngu@a% Po3cReAEnARGRt$hd 34 tO

al | ow el ectiical connectron
concave housing. This tongue 144 has a pair of spaced transverse barbs

15 146 and 148 which serve as secondary strain relief features as is further
| explained as follows. |

Referring particularly to Figs. 8 and 9, it will be seen that this

.

- tongue 144 is interposed between the cable 78 and the lower interior

inclined 'su;rface 56 of the housing in contacting relation with both the

20 lower surface of the housing and the cable. (While not shown with cable
60, it will be understood that the same arrangeinent is used with that
cable.) It will also be seen that the barbs 146 and 148 grip the insulative
lé.yer _of the cable to affect a secondary strain 1;elief function. Referring
parﬁcularly to Figs. 2 - 6 it will be seen that the terminal block also

25 includes latch guide grooves 150 and 152 for receiving, respectively,
latches 52 and 54. |



5 as at 130 from the opposed side of the termnal bl ock. : '
Referrin articularly to Figs. 2 and 5, it wll also be ' nt

yr ooves §hi?&%ﬁ¥n124 there are convex primary strain relieﬁﬁﬁggﬁﬁb®§£136

and 138 for the transverse extensions of the cable- Simlarly, adjacent
grooves 126 and 128 there are primary strain relief features 140 and 142 10

whi ch serve the sane purpose for the trafsverse cable extensions in the

oPPOSed 01 eCtL e to g T e e PSSR, L
o ST A ponock S SHS o HE i 0 e A8 BNAE o ©
T et e MBS ument 8 SRR LAt of th cebl
onave, Litoi: HLSIRRIAFHIRGR 16 SLE BBt R ORELIET o
so. 1 ¢ Bt | OBVt PR HBoRAfehEE of BRimotiB Srdhecaiitly Medbigal! ©
cable.) 1t will palea0she ¢596ps! Dok e 198/ 3 AR AP hbmdd b at i ve

| ayer of the cabl ~a secondary strain relief function. Referring
particul ar&éfn{:&vgﬁx%sjﬁ 28id lididver RetiRacthd Sablet typel K160 (Rig. h0eg loraitzo
25 includes lTatc QUId% grooves 150 and 152 for recCeiving, respectively,

| at ches 52:3B1k Be B 78 (Fig. R H8/12AB{ES. 10b and 11b the second step of the

PCT/ US98/ 01874 8
Ref erring hesthoghis ilisstratetlin whichithe dableds strippedoanddts whites are -
connector of the present is illustrated. In Figs. 10a - 10d the assenbly of

the caf e sppead\tedbrmi tremsvesse extestsiene 0 Thd %4 {Bigh | 1P h)fon trensyprse

type Bis illustrated in Figs. 1 la - 11d. Excgzpt for this difference, 5
however ; t hxtean@ionsistRli Ten76 and 7§ Figel hbh In&issdOn: the hindisien Wn .

Referring to Figs, 10a and_1lb, in the first step of .thiﬁ. rLeh};od t he
assembling the cable type A embodiment is shown in whic e

transverse extensions 70 and 74 are positioned in the transverse grooves

122 and 126 of projections 114 and 118. In this step the solder tails 72
15 and 76 are also connected to the contacts 130 and 132._ Similarly, in Fig.

11c the third step in assembling the cable type B embodiment is shown in

which the transverse extensions 70, 74, 96 and 98 are positioned"in the

F

grooves 122, 124, 126 and 128 and the solder tails 72 and 100 are
'connéct;adito'contact 130 while solder tail 76 and 102 are connected to

20 contact 132. The final step of this method is illustrated in Figs. 10d and
11d in which it is shown that the la_’geral latches 52 and 54 on the housiné
are squeezed inwardly so as to allow them to slide in the pre-load guides
of the terminal block. This action causes the housing to slide over the
terminal block and causes the terminal block projections 114 and 1 18 to .

25 engage the interior walls 40 and 42 in the way shown in Fig. 7. This
action also causes the tongue 114 to engage the cable as at 78 and the

Jower interior inclined surface 56 in the way shown in Figs. 8 and 9.



concave housing 28 is slid over either the cable t_ype A 60 (Fig. 10a) or

t he ' pe B 78 (Fig. 1 1la). In Figs. 10b and 1 | c‘rﬁf‘s d step
of the &&g&n,g?h%d is illustrated in which the cable is stlti,ippeaﬁgn Jilits
wires are 10 spread to formtransverse extensions 70 and 74 (Fig. 10b) or
transverse ~extensions 70, 74, 76 ang, 78 (Fig. 1 1b). In Fig. 10c, the
third step in assenbling the cable type A enbodinent is shown in which

;?lﬁgves rAnSY S Wi SBBkeAArT (BRF 5 el PRAT B RES bl SebdR e o

i . . cted t 0 132.
sm? lj |y, Which, bau o Sina, BPCAIkS, I B R Rincah W) 2 3

. Lo y i gl : .96
88 gr Ien|emr;:[5lsti Oﬁg&‘lﬁ@ghftﬂﬁoethe b gr oo'\[/%@c%g, ggﬁéﬁg%é?ﬂ%é 128 %%dst e sol ggr
tails 72 apehiiORhicE is actubfH By ithE écﬂre‘i‘%ﬁﬁg ﬁ@a&rhﬁlﬁ%@@ésé.ai | 76 and

102 are connected to 20 contact 132. The fin step of this nethod is

illustrmted in Ft g6l 2196 bedppreciafeltithat Whé eBbld cbinebidéfaibéd hdrairer al
| at ches 52 and 54 on the housing are squeezed inwardly so as to allow
themto sl berphitichlarly eadfglifctemobile 1/@ see. terminal bl ock. This:
action causes the housing to slide over the term nal bl ock and causes
the term nal bl Ghoserskitletl imnthe a4t wild apiifietiatethatdhismgeverdonnheyitoe
wal s 40 and 42 in the way shown in Fig. 7. This action al so causes

t he t ongueapplicable hgadber figpesibf devicest Irspandculsr, an alumievum cablé or
inclined surface 56 in the way shown in Figs. 8 and 9. WO 98/ 34302
PCT/ US98/ 0adfat ribbon cable or any combination of flat and round cgbles may be |t

wi |l be appreciated_that a cable connector_has heen proyide whi ch
r educell t h8uhshtuted for Hap 6RPRES cablg.c dt willipdse ¢Bpgqq131;¢c£f.hat the strajn

Toli ot whi BrtiEe BBl BoGing Renas HReRtR] Begcir B be fIRlCAKIE S0 0Ptigal

It will al sQ. i t hat .t;he cabl tor d i bed her ei

L 1L B RRphs SRATSSHRLHaY Rl coP) ¢ connector described herein |

inthe art wll apgpfel @1}18 ﬁr@@%nf ﬂﬁeﬂtﬁ‘a&? @Id[soﬂeéﬁﬂe%glbed nﬁ@BAh‘é@Bkﬁ to
n-particul ar, e or a at

ot her types of devi ces. an alum num ca

ribbon cabgg "thté@&-e‘f&‘f*éhflﬁh%aiﬁfenfté od tflgg,l'a[sxg’c%gg ﬂg?g%&sit”i@ytob@e 10

substituted Tor e copper cable. It wl reciated that the
156 understood that other similar embodiments may be used or modifications

and additions may be made to the described embodiment for performing
the same function of the present invention without deviating therefrom.
Tl:‘:erefore, the present invention should not be limited to any single
embo;:iir;:le;t, but rather construed in breadth énd scope in accordance

20 with the recitation of the appended claims.



|

| fixture and hol di ng means described herein nmay be applicable to optieal

i cabl es tical wave guides. = Wil e the prese I nvention

. has beeﬁggb $ed in connection with the preferred éﬁﬁﬂﬁ#ﬁ@ﬁ?@ of the
. various figures, it is to be 15 understood that Othg%_ELﬂLLgL_QﬂDQdLHED

. may be used or nodifications and additions nmay: be nade to the

e o e et ot e oo tom e, or S THRAN Imlﬂﬁ!mﬂls?“t

i invention should not be limted to any single entodi®neht r at her
i construed in breadth and scope in accordqﬁge 20 with the recitation of the .
~ appended cl ai ms. WO 98/ 34302 A S :

. PCT/ US98/ 10

Cl ai s %Tﬁ g'I(;A._WPH)I?s 1. A cabl e connector conprising: - 5
d pl id d
xterior whi 1 vl RHEt SRR CL Deieent he pi anar |
d d h : ' LPQ:
first ahd sedshd nﬁéﬁf%?@%%‘ﬁ?%%ﬁ% Sppbicd MERLS Hidand any

t hrough the proxi ’@it@n%?%l@&xtéhdﬁ 1?:?<h8ﬂn%!l reldtion between th‘é?}!)iarf&r the

concave housing toward the distal opening and . di‘vergi ng
adj acent the di st alidegemridBaving Aprogusiane 'diie@nﬁgl%ﬁﬁ?d distal opemng and
first and second transverse cabl e "'ext ensi ons; and (c)” atermna

bl ock nounted in tfhetdist sécm@mwdﬁaﬁaﬂvl?@lll@,l ng
(b) a cable extending through the proximate opening in the exterior -
10 | wall of the concave housing toward the distal opening and

diverging adjacent the distal opening of the housing into opposed

first and second transverse cable extensions; and
(c) a terminal block rﬁounted in the distal opening of the housing
| having first and secend sﬁain relief projections each of said
15 projections engaging one of i:he interior axial walls of the housing

. and one of the transverse cable extensions.

B 5

2. The cable connector wherein first and second metallic contacts
extend from the terminal block and said first and second metallic contacts
20  are electrically connected respectively to the first and second transverse

cable extensions.

3. The cable connector of claim 2 wherein the terminal block has at
least one distal opening so as to allow access to at least one of the

25 metallic contacts.




havi ng fi‘rst and second strai n ,m f, rpiections each of said 15 :
projecti Rggi ng one of the |i ugiﬂ!mﬁhl I'I's of 1t hedypiisusags7a '
and one §?ét9 e transverse cable .l | ,”!Ifi 2. The cabl e connect or

wherein first and second netallic contacts extend fromthe term nal
bl ock and said first and second netallic,gontacts 20 are electrically
connected respectively to the first and 'L cond transverse cabl e

Cerninal hock g gble corlfeciBl SRR Siialy £iidtef B8 tht dfening. .

to at | eas wiallic contacts. WO 98134302
PCT/ US98/ S%ES%réa? elérigati. - 11 4. The

cabl e connector assenbly of claim1 wherein the distal opening is
transversel y el ongat ed. 5. The cabl e connector assenbly of claim1

uherein ths. of e cibleRictiRiibPRSsemBIYIARA"E yibdreqk tRRGT fhave at | east

one transverse grooves h engage one of the transverse cable

ext ensisonsprojection®. of thi feréditlg B16CK RECH hadé aeNstodbné tBaRsVerdeeg®oveshe
first interior wal | has a termnal lateral projection which engages a

term nal |whéclhlengage one of the transverse cable extensions.

6. The cable connector assembly of claim 1 wherein the first interior
wall has a terminal lateral projéction which engages a terminal lateral
10  projection on the first projection of the terminal block and the first

transverse cable extension is engaged by said first projection.

7. The cable connector assembly of claim 5 wherein the second
interior wall has a terminal lateral projection which engages a terminal
15 lateral projection on the second projection of the terminal block and the

second transverse cable extension is engaged by said second projection.

-~

8. The cable connection assembly of claim 1 wherein a tongue extends
from the terminal block in medial relation between said first and second -

20 projections to engage the cable.

S. The cable connector assembly of claim 8 wherein one of the planar
sides of the housing has an inclined inner surface and thé tongue bears
against said inclined inner surface. |

25 - |
10. The cable connector assembly of claim 9 wherein the inclined

inner surface is inclined downwardly toward the distal opening.



10 projection on the first prdjection of the termnal block and the fi_rét

transverse cabl e extension is (—;inH B &“ ”Ist proj ect.i 7.
The cabl WOt or assenbl y of! wl m I ! |he secon?éﬁas”’opﬁf'eri or

wal | has a termnal |ateral proj ection which engages a termnal 15

| ateral projection on the second projection of the term nal block and the
second transverse cable extension is end@ged by sai'd second projection.

8. The cabl e connection assenbly of claim1l wherein a tongue extends
fromthe termnal block in nedial relation between said first and second 20

projections to engage the cable. 9 The call e connect or assenbly
of clai m 8lhherei l'tfhéaéfe ePRIEFIOR Assembly of Bgé%iIBtvﬁ]éemst&Wg{%edn

i nclined inner surface gnd_the tongue, bear. agai nst said inclined

i nner surfla%%.atSIQGSt OHC%%’?. H’xat gﬁﬁ@%&&a@ﬁ%nnect or assenbly of claim?9
wherein the inclined I nner surface is inclined dowmmwardly toward the
di stal openi ng. WO 98/ 34302 '

PCT/ US

/101874 . : . . c -
The call e bannelREcallE SRRRFCSeT EPSPMbL ofisleim S wherein, i projectckls of
least one HAr b tHAA1%10RE ddih EABAEe a plurality of transverse cable extensions.

13. The cable connector assembly of claim 1 wherein opposed lateral
latching means fix the terminal blockz onto the concave housing.
10 |
14. A cable connect;)r comprising;
| a) a concave housing comprising a proximate cable receiving
opening and a distal opening and an interior terminal block
engagement means; .
16 (b) " acable extending axially through the proximate cable receiving
| opening into the concave housing and having a transverse cable
. extension adjacent the distal retaining block opening; and
(c) a términal block having a generally axial projection and being
7 -rri_ounted in the distal opening of the concave housing such that

20 the strain relief projection engages the interior block retaining

means and the transverse cable extension.

15. The cable connector of claim 14 wherein there _is at least one
metallic contact and said contact is electrically connected to the

25 transverse cable extension.



5 12. The cabl e Connector assenbly of claim5 wherein the proj ections of

e g AN . 1, oo >

| atchi ng neans fix;tHe ferhi nal bl ock onto the concave housi ng. 10 14,
~ A cabl e connector conprising: (ab a concave housing conprising a .
proxi mate cabl e receiving aeni ng and a distal opening and an

interior tergrnin bl o ' .en nt. ans: .15 ) a_cable
ext ondi ng. afial 5% FABHG ROPRECIFOSS Fail LaRTBEriBar frymibal blotRhadaf
openi ng i nt C vV | ' r ve %Egﬁp ' _
ext ensi on'é J%‘ggﬁt(ﬂgﬁ% @’s a 'é%?gﬁ%i%g&glr%cc%s%p@%ﬁg&an E(('?ntaCt'(c)

term nal bl ock having a generally axial projection and being -
nmounted in the distal opening of the concave housing such that 20

the strain ygli efh@"c@]bi‘&bbﬁﬁe@ﬂﬁaaﬁéla’iﬁelh%ﬁéféihlééltéﬁ £ ¥x3eAH8%rom the

nmeans and the transverse cabl e extension. e cabl e connector of

cl ai m 18 whergiiAal bk istothd @aﬁéa@élﬁousin%ftsteaigégé gantasle.and said
contact is electrically connected to the 2 transverse cabl e extension.

WD 98/ 34302 PCT/ US98/ 01874 13
16. The cabl e connector of claim15 wherein the term nal block has at

| east on dilf.al Tipecable sonaectar of tlaimatbesketaint thereswirel 4 ipair ofispated

17. The cabl e connector of claim 14 wherein a tongue. extends fromthe 5

t erm nal bipasialiehstrainerelied projeditons which extenddntddhe didusing to be fisgd The
cabl e connector of cJaim 15 wherein there are a pair of spaced

paral | el sttpdhe inderior ternlinel blosk engagemendimaeanso t he housing to be

fixed :
fixe 10

19. . A method for assembling a cable connector comprising the steps of::
(a) 'positioning a cable relative to a concave housing having a
proximate opening and a distal opening and a terminal block
engagement means and such that the cable passes through.
15 said proximate and distal openings; |
(b)  splitting said cable adjacent the distal opening of the housing

to form a pair of opposed transverse cable extensions;

y

(c) positioning a terminal block having at least one axial
| " projection adjacent the distal opening of the housing and
20 engaging at leést one of _said' cable extensions with the
terminal block projection; and
(d) dausing the terminal block projection to be engaged with the

terminal block engagement means in the concave housing.

25 20. The method of claim 19 wherein the terminal block has a metallic
contact and one of said pair of metallic contacts is connected to said

metallic contact.



to the interior termnal block engagement neans. 10 19. A nethod for’
assenbl ing a cabl e connector conprising the steps of:

posi ti oni &%ﬂ%l e relative to a concave housing haV| ng aPCTIUS98/0{8%
proxi mat e openi ng and a di st al openi ng and a term mat—btock

engagenent means and such that the cable passes thro
said proximate and di stal openings; 14 (b) mﬂim mﬂmmﬂ})
adj acent the distal opening. of the housing * pair
of opposed transverse cabl e extensions (c) p05|t|on|ng a :
term nal bl ock Vi n on ectl on
adj acent theldis r%ﬁ&%ﬁ#g?ﬁia%g gp,ﬁjt%mnal block'has & ORENG ng at
| east one of, sgid cabletﬁxt i ons vvlth the term nal bl ock
proj ection;W engages C(a(rﬁ causing the terninal block projection to be
engaged with the ' term nal bl ock engagenent neans in the
concave housi ng. 25 20. The nethod of claim19 wherein the term nal
bl ock has a netallic contact -and one of said pair of netallic contacts
is connected to said metal lic contact. WO 98/ 34302
- PCT/ US98/ 01874 14 21. The net hod
- of claim19 wherein the termnal block has a tongue whi ch engages the

cabl e.



