VO 98/ 42047 |
PCT/ US97/.12913 EXTERNAL GROUND | SOLATI ON CONNECTOR FOR CABLE SPLI CE

CLOSURES BYER¥#¥dhd of the Invention 5 The present PRVAISOT/EA13 B
relates generally to seal ed cable splice closures-and nore particularly to™

an external ground i SphefFRRATOGREPUND IMTIAMON CONNECTBIt €S- There are

various nethods for jorning or splicing comruni cation cable ends together.
Such cables are typically cdGRICABRE SPLECE GHSURESundl e, surrounded by
a netal strength and interference sheathing and an outer protective
coating. The 10 cable bundles nmust be grounded which requires a connection

to the ground shield of the bu'ﬂghgr%*!gioptﬂ%v%gawe and an external
~ground connection. This requir xternal ground wires to
pass throsgh the Thegresenyinventicherelateh, genemllyabrsealed cableesplite glasuregandiect i on

so as to avoid environmental contamnation. In order to acconplish this,
vari ous appaP@fepartigpladyto pp exergal gioundisalption eRNASHET Weedawith PMFESf or t he

closur e have beenisfihre QRoRUARNGRYE fiife 3 SbRANcHALINBLER GXlcoals

.through the wall osure. W res are connected to

a portion of tdgeeher.UGush ichibles drBaysitalyWonstantded bfa exhdictut! bugtRy Bstrovndeg ar e
connected to a portion of the lug on the outside of the closure. Various
seal ants, cohpéumaial sticagth avd intarferengeesheataing andag quirsprefspliveeepatipg.2@het he

he- out or 0Pt e Y sedhabd WD edilfen SEBATE R T, L g HlgfRE

unrel i abl e egpasindle withih texdledurdhnd 87 S@emARodiPEdAEetidnl ch may nove the lug
or external ground wires sufficiently to break the seal. Unfortunately, a

sui tabl e sol uti onThis raquirgy thsl atrEnal andcexieradl gwonnd yérasi togpass thrawghheund
connections t@ t he cabl e ﬁg}] i ce cl osg&e so as.to maintain seal .int e%i ty,
4 ‘a eV

has not been®93st¥ct?orfY b 848 bvgtteﬁelsﬁpi FPMAFOP TRR B P at is

needed i s anefRRMhfntE BRANIRIEAT Mosrdeed aBebnepliah NRis WMrdrfous UppSatisoRs t 0
cable closure housings. It is also highly desirable to provide a re-entry

and qui cklsr epeeidingfa scaled ggeendnwire monaestioorfor whe chswarhave beersused. One
di sconnect ed and £ & RN ELLEY 118 Whith ke Rl (hY wifi%r thD ' Fute Y The
internal ground wires are connected to a ponioh of the lug within the closure and
the external ground wires are connected to a portion of the lug on the outside of the
closure. Various sealants, compounds, heat shrink layers etc. are then applied to
20 the outer portion of the ground lug to seal the connection to the lug and to the
outer surface of the closure. These cold seals, however, are often unreliable
especially if external forces are applied which may move the lug or external ground
wires sufficiently to break the seal.
~ Unfortunately, a suitable solution to the problems associated with sealing
25 the ground connections to the cable'splice closure so as to maintain seal integrity,
" has not been satisfactorily addressed by the prior art. Therefore, what is needed is
an apparatus and method for sealingl ground wire connections to cable closure
.housings. It is also highly desirable to provide a re-entry and quick re-seal of such

ground connections which can be easily disconnected and re-connected while

30 maintaining seal integrity.
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PCT/ US97/ 12913 Summary of the Invention The present |nvent|on accordingly, -
provi des INOAYMEL us and nethod for providing a seal ed gr RERIUSYHRAYSt i on
for cable splice closures which can be 5. disconnected and re-connected
and maintain seal integrity. To this end, an external ground isolation
connector includes a housing and a ground stud extending through the

housi ng. The ground stud has a Summareosfitfednventi@ndi ng i nt o ‘an associ at ed’

cable closure, and a second end for e ?I’ldl ng_externally of the c(fg
closure. Means ar &NpPERFFHEVENION ASRRIENEDH Providemen appasatls gnd wpethod $or and B
~second ends r S a I n..seal i ng

t he ground sﬁ{%&%q Qéépﬂl g"%é‘f}g.énm prfsﬁgtlgh%] |’5§ \%a‘?ll sﬁé?ﬁlﬂ@ﬂgﬁ%%sem

‘i nventionsi sdisineétBé afk fecdimkcted anmfhaimsm dal imeggityinTolthis epd) 4t édermalseal ed
connection of the _ internal and _external ground wres through the wall of a
cabl e c] osurgrognd lsa)lqtméomﬁctw%m @dougng andia geaund sttt ensting threygh

external groyn Y}’L,Bg ’IﬂF%r(ﬂ?B@?\f %s@érldof\g? ek@hdi gﬁn(f{§ afl %ss%@?a@ﬁ éa%l and

cl osure to nmalntai n"“sea I ncon prior ar

devi ces whi cllohg€Udndea ske6hd Bied fop rexahdla%treﬁfeﬁalmy @F GheNEhbW ﬂ@sxﬁealwﬁns are
cannections. Brief Description of the awings Fig. 1 is an isonetric view
i11.ustrati ngpevidsgtforcomnecting gepupdiresrioghe zﬁf%eﬁﬂﬂesem@s@ndé afrtbe lﬁﬂmﬁgi a pair

f | b .2

an {somofi U &l R CRF AT ALP AR dnb T E Breril o B ot hopsingyy o”
closure includi ngaa ﬁf&b&ﬂddba?m@ig%tdmﬂe%&@ﬁtcﬁ%ntioﬂ lemétqﬂsféxt&ﬁwgrmt ed in
a cable pOI’t Flg 3 is a cross-sectional viewin side el evatlon

illustrati nglsaht:embgmwmntpeumtaa g:adﬁg!r@msmioatqfdhe umﬂndcandrexmmaérgnamw
nounted on a_wa

' d | t :
view il ust rgfreﬁéhrgHgléﬁg%a‘faﬁe tgﬁélg %59581&8“4 aliows |f%nd§6‘l?ﬂ5‘8‘gtﬂ%‘lr a'?q:?‘@ev?lal |02
a Cross-sect ;ofaktiod &Yhé die@maRbdd R ihiaNBarthar ¢Aichlallbve fordquick re-entry

15 and closure to maintain seal integrity. This is in contrast to prior art devices which

require destruction of external ground wire sealed connections.

Brief Description of the Drawings

Fig. 1is an isometric view illustrating an embodiment of a portion of a cable
closure including a pair of ground isolation connectors mounted in cable ports.

20 'Fig. 2 is an isometric view illustrating an embodiment of a portion of a cable -
closure including a ground isolation connector in exploded view, mounted in a cable
port.

Fig. 3 is a cross-sectional view in side elevation, illustrating an embodiment
of a ground isolation connector externally mounted on a wall of a cable closure.

25 Fig. 4 is a side elevation view illustrating an embodiment of a ground
isolation connector. |

Fig. 4aisa cross—sectional view taken along the line 4a-4a of Fig. 3.
Fig. S5isa cross-sectional view in side elevation, illustrating an alternative
embodiment of a ground isolation connector extemally.mounted ona wall of a cable

30 closure.



Fig. 5is a cross-sectional viewin side elevation, illustrating an

al ternatl Lment of a ground isolation connector exter ted
on a wall P%HBQ l'e 30 closure. -2 - WO 98/ 42047 PR
PCT/ US97/ 12913 Description of the Preferred Enbodi ment Referring to Fig. 1,7
one end of a pair of identical halves of a cable splice closure is '
illustrated and general ly d 0, Cl os 10..includes a wall 12 5
which is integrally fornmed—# : 2 y—one of which is shown,
and a por (i on of g digking @b DAL WheR bt 5pae of KAANES s oFOPcabfikplick2,
viewed fromthe i nse?gh %f ﬁ%sure ?ncPudesl ugggg rmunﬁ1 ng ébrface
18 for recei v;lasgreaxsglimracbdsanddoerivmmmdasgnsmdfl@ceCIbBurresl(hirmh;dfe@ranwdllcla t he

out si de of wall ) of, a p 20 forms an openi ng 21 for recel Vi ng
the ground silich ‘femeg'%y?.0’"BSI‘t"%&l“g@%”alﬂe°f"ﬂr%§c?f‘ﬁhlglhtf thoxmgand 2 and.
side flanges I al f
closure 10 t & ﬁ‘i,:‘qh B\%PHE‘S&%E ﬁﬁ@gsﬁgérﬁ p %Q g?%‘g\’;% \g%vlé]&sihéﬁi%/h%ded

al ong end fl &mﬂ& dféblcmcb 50 dmhideamgﬂsgg’bﬁano&ﬁhg,Emffadeel(seﬁowré‘(glmgsmghﬁhhe
mastic or gasket material for é)row ding a re-entry type of closure. A pair
of cabl e por sthdpgMgpating sustace, 48 ingalsp f%’méﬁd’“ftl‘%tﬁ@'é‘dfﬁft"@“plr%vR%O‘éﬁlP§ a cable.

i ngress and &’nﬂ[gﬁﬁf opl%g \gﬁgér{r}%@?f&l gée'r'vxf? (]h% %Am’\% SQ‘EJts 26 are typically

al so seal ed - gasket material to provide
sui tabl e gnd seal Bolr holesl 22 hee Fameisin énd ﬂaagaorzt and Gide Th@geO168 R fore al so
typically provided with pl ugs in place (not shown) which may be renoved as -
required to &geesharmbrltsdorhpifvg matipg halves OfClSDSLt}ﬁ ‘bY teethes] Alswmna covtimemtsor 28,

54 de mbodi
commect or " 26 PR ey R Y oWikT sPnERES Bpasto 1 Bu” Bln MEnets, e o T
avai | abl e, orre&mg;\ ae?ﬁlﬁbﬁéalhaﬁiér Bﬂ?ﬂsl&i @brial 1f3r sﬂ;ﬁﬂaﬁgté’rre?e%t yGhe s a

mai n housi ng 30 2 havi ng a rst portion and "a second portion
closure. pair of cable ports 26 are also included in end flange 14 to provide a

15 cable ingress and eg,ress path with the closure 10. The ports 26 are typically also
sealed with the above-mentioned mastic or gasket material to provide suitable end
seals around the cables in the ports 26. The ports 26 are also typically provided
with blugs in place (not shown) which may be removed as required to accommodate
cables.

20 A ground isolation connector 28, Figs. 1-4, is provided for use with closure
10. In .one embodiment, connector. 28 can be mounted in one of the preformed
cable ports 26, if available, or on an external surface of wall 12. Connector 2.8
includes a main housing 30, Fig. 2, having a first portion 32 and a second portion
34. First portion 32 includes a spool shaped outer surface 32a which is provided to

25 nést into cable port 26. Second portion 34 includes an external ground wire port
34a formed therewith. Main housing 30 also includes a keyed bore 36 formed
therethrough,:Fig. 4a. Bore 36 is keyed with a hexagonal, cross-sectional sﬁape,
however, other cross-sectional shapes may be used. A threaded bore 38, Fig. 3,

| formed in port 34a extends to form an intersection with hex-shaped bore 36. An

30  “O” ring groove 40 is provided in a flange 42 of second portion 34 adjacent ground

“wire port 34a for receiving a sealing “O” ring 41.
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34. First portion 32 includes a spool shaped outer surface 32a which is
provi ded t §§ 1est into cable port 26. Second portion 34 includes an
ext er nal \8’8 42% re port 34a formed therewith. Main housi ngcwsa?fyals
i ncl udes a keyed bore 36 formed therethrough, Fig. 4a. Bore 36 is keyed-

with a hexagonal , Ameasdssed 4orRibs Shames, MONBYCE firRlen846CAMISS s&Dhliienaal
shapes nmay be used A threaded bore 38, Fi g. 3, fornmed in port 34a extends

"to form an i 8erSesend end 48.tHig. e includep an exfsrnal theeaded pagion"49 and amjintprogdve 40

aa tor roceittiondr:B0RaT] ARh SEGRR fo fllseq il of R iy Sire" oS- PO
PCT/ US97/ 12935 BT Pi§t@n8 U8 Gnchibies bithi®aded e&f&iﬁsn%n SKWMF’ééelﬁisfﬂdn?E cgrggal‘m and

a second end 48. Second end 48, Fig. 3, includes an external thre _ :
portion 4% arstafhrporthere 5Aalaving 2 dexsaganelly sbapedhiross-sextiom dEigt @, ifot enatiegt Wit h
an external ground cros 0, First end 46 jncludes.a threaded
ext ensi on 54%\%?%33%(?’&“‘(5‘5}’3?‘ ‘hg cHh‘?'}saWa"@e%I%Wndp‘S{‘{ ‘gﬁ '36"“5953%“

~ hexagonal | y shgfathent G5k 122 bot86. Bind:0*2rind Q.roovéltssfw RNVHRASIRRENY i hex
bore 36. In thrs manner, ground stud 44 is Tn anfi-r tatlon engagenent
with hex bor &03@tween tedtrat shaf 3 el thr&Eed sxtenoon d¢ dorarticaioingta sealisgnd0B0

bet ween central 6s,haft 56 and threaded extension 54 for receiving a sealing
"O' ring 62. A cap screw 64, Fig. 3, is threadably received in

threaded ppre 50 61(‘%&?&&@ 64OFiRES Uk ?ﬂ)ﬁéa@d@ EeifedSih't H}Q%gi l%}g 566an8fseﬁg

ext er nal ground wire 68. The gfound wre |s reta conmmer Ci
available I qmselcure]grangigeta snmppEcDenms&hbf ha&xazrmdhrgeadﬂdw&adiS?Zl‘M@gl@uM@d I nt 0
t hr eaded bore 38 ort 34a. Fitting 70 includes a flexible sealing end 71

whi ch grips d’l"(ﬁj staingzin a\qommgreraly; %"af}ﬁl%ﬂ'ﬂ‘l@}pé@h@lﬁéﬁm&@o phich basemd 71
on t hreaded 7 t I a Dl | t | exi bl e
fingers 75 az‘c’}%?%esdl %de??g?esc lglé@ytegghl{egéeg %"3@??6’3?’?6‘&“8 %R W th 2, %dUd%SBf% A
housing cap Thxiblecdealiteserain7 i whieh rRaips Grouaddeie 68.i Ad dparrT 136oeakub§31reta|ﬁb6adab| y

engages t hr e%g eegd 71 on threaded shaft 73. The relative rotation urges a plurality of flexible
fingers 75 and resilient sleeve 79 into sealing contact with wire 68. A housing cab
74 includes an internal threaded blind bore 76 which threadably engages threaded
portion 49 of ground stud 44 and urges sealing “O” ring 41 into sealing engagement
with groove 40, . :

20 An internal ground wire 80, Fig. 2, is attachable to threaded eictension 54 by
means of a connector 82 which receives extension 54. A washer 84 and a nut 86
engage extension 54 and draw “O” ring 62, Fig. 3, into sealing engagement
between first portion 32 of housing 30 and groove 58 of ground stud 44. Another
washei' 88 and another nut 90, Figs. 2 and 3, engage extension 54 and secure

25  connector 82 onto extension 54.

When cable ports 26 are occu.pied with cables, connector 28, Fig. 3, can be
mounted on én external surface of wall 12 at mounting surface 18 with plug 20
‘removed to provide opening 21. Another “O” ring groove 92 is provided in a
flange 94 of first portion 32. Groove 92 retains an “0” ring 96 for sealingly seating

30 first portion 32 of housing 30 against mounting surface 18 of wall 12.

" In a further embodiment, Fig. 5, a modified connector 28a has a reduced
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_portion 49 of ground stud 44 and urges ‘sealing "O'" ring 41 into sealing
engagenent wi th groove 40. 20 _ An internal ground wire 80, Fig. 2,
i s attacha¥Pa84¥W4 hr eaded ext ension 54 by nmeans of a connec®&X/USITAIHE N
recei ves extension 54. A washer 84 and a nut 86 engage ‘extension 54 and

draw "OQ" rin hbhding 30a byt disptRAdk! Y9tHRNGREEFBRIonLTIA SRR uEdel SiboRe dnkiON 32
of housi ng 38’“&% gr%%%/e a58b§}of s%?ognd stu 44.BSAngt hear' vva‘s‘hgr 88 and .
anot her nut @dinstréiedsn Figsadcand,3. e@ganpetandSardscomchdesnadedieed denghb graamdnect or

82 onto extension 54. \Wen cabl e ports are occupied with cables,
connect or 28 Stug; ¢fta havingg, hﬁﬁsﬁ%ﬁﬁtpgﬂt‘%gg%%de\”ﬁgla E“d‘r‘?%f&_gm@f ‘&Elqﬂ“’fz at
nounti ng sur J p i j n er "O
ring groove %gﬁﬁgégrdgvﬁhge@nﬁﬁctgpfa Pg%g&g4%§'fd #%éf%%%%%%ﬂovg\ ogislhlea 92
retai ns ars " @urpose®fdbe fatuced Engthgtonnsetat 2Ba iSfbr dpplicdtiops vhicos a I2dwded

housi ng 30 agai nst nounting syrface 18 of wall 12. Ip a further enbodi nent,
Fig. 5 a modEH goBRRTHRIC BoPreiuEd o8 sxtsragl eanection drectiyiayayallo 33 ronly,

i scussed abousr ot uieRcR SlesPEs, B 8 olRfiRine) mfbinpRei®®

i'ncl udes a reduEigsl 1 anb2, for@xkemindly attiched darebiviongalp1 )Big Shaped portion 56a -
mated wth a hex bore 36a. Al other attributes of the connector and ground
stud remai n as dederdpseationhdue 44 ivHeseged ipjgrgrmaecter 28 h&Firsbgnd 4¢ edensish

‘connector_ 28a is E | | er I -OF d

oot or r e ofrembiing S8 K 705 WrGE: fyd BEHCEH, 'SREH GRORF e B
connect or 28 insehtbdi trbagietting 76188 -crdssdbore 87 bati?,' YO ighieratte ot eqlabl e
port 26, Figs. 1 and 2, or externally attached directly to wall 12, Fig. 3

"I'n operati onyithswird 684 Gap scresedd ischdjusted tosnaegstand mgintahi wise eeth 60 Fsbeset ends
FUNELYETEE-UAGAPHRRERIE N N
tightened toif@FBY Mt8Rabie port 26 and sealed therein. Nut 86 is adjusted to seal stud 44 to
| 15 housing 30. Internal ground wire 80 is attached to extension 54 and secured
thereto by nut 90. _
Alternatively, instead of mounting connector 28 in cable port 26, ‘;O” ring
96 is- inserted in groove 92 and flange 94 is seated on mounting surface 18
externally of wall 12. Nut 86 is adjﬁsted to compress “O” rings 96 and 62 and seal
20 sfud 44 and housing 30 to'mounting surface 18 of wall 12. Internal ground wire 80 _
| is attached to extension 54 and secured thereto by nut 90.
As a further alternative, reduced length connector 28a is used with stud 44a.
The “O” ring 96 is inserted in groove 92 and flange 94 is. seated on mounting
surface 18 of wall 12. Nut 86 is adjusted to compress “O" rings 96 and 62 and seal
25 stud 44a and housing 30a to mounting surface 18 externally of wall 12. Internal
ground wire 80 is attached to extension 54 and secured thereto by nut 90.
As it can be seen, the principal advantage of these embodiments is that the
‘external ground isolation connector permits a sealed connection of' the internal and
external ground wires through the wall of a cable closure, or through a cable port of
30 a cable closure, and allows for disconnection and reconnection of the wires in a

- manner which maintains seal integrity.



with wire 68. Cap screw 64 is adjusted to engage and maintain wire end 60
in bore 52. Housing cap 74 is sealingly threaded onto housing 30. Spool
portion 324MOi98/4304%erted into cable port 26 and seal ed t her ePCT/USAWI2BB i S
adjusted to seal stud 44 to 15 housing 30. Internal ground wire 80 is

attached to ext enalqn o RO ABCHIEHAHRL LR ey Wb ing AekGRAT L ViAY.

i nstead of nounti N CaDl & por 1S |nserted
in groove 921’@%@ dfl MogEicbn, ThagRl & QbsHMLGH i Gostemphtal kBtRXfRegbing ¥ of
wal | 12. Nut 86 is adjusted to conpress "O' rings 96 and 62 and seal 20
~stud 44 and Idtsabswg @wi nn) smanmstngceg.uuswaeefea_tar%f ofyahg embodimentsr may Bffound

wWre 80 is attaf ct ension %ﬁngnd se F g reto 8¥ ra P

“further alteffRtY c%cfof'rgﬂﬁ)[' ! oH?$e8 Hiefg IEaIUIeY) s o GUTR P18, dd 44a
The "0 risng faﬁﬁrobﬁatb”ﬂﬂf ttRel dfgerqreaouﬂn&%@%néth%agero%lyl and At £dnsiher
nounting surface 18 of wal Nut 86 i.s adjusted to conpress "O' rings 96
and 62 and seahsiént mthﬁedweazfdhdmnmchrgem@dlsclosaddmm .ng surface 18
externally of wall 12. Internal ground wire 80 is attached to extension 54
and secured thereto by nut 90. As it can be seen, the principal advantage
of these enbodinents is that the external ground isolation connector

" pernmits a seal ed connection of the internal and external ground wres
through the wall of a cable closure, or through a cable port of 30 a cable
cl osure, and allows for disconnection and reconnection of the wires in a
manner whi ch nmaintains seal integrity. -5 - WO 98/ 42047

PCT/ US97/ 12913 Al though illustrative embodi nents have been shown and

descri bed, a wide range of nodification, change and substitution is
contenplated in the foregoing disclosure and in sonme instances, sone -
‘features of the enbodi nents nmay be enpl oyed wi thout a correspondi ng use of
other features. Accordingly, it is 5 appropriate that the appended cl ai ns
be construed broadly and in a manner



consistent with the scope of the enbodi nents disclosed herein. WO

98/ 42047 » _
PCT/ US97/ 1?&1%3’4&% M5 What is Clainmed is: 1. An ext ernal TfrgH{/12913
I sol ati on connector conprising: a housing; 5 a ground stud

extendi ng, t hrough the housing; the graopadmmsid having a fji I n -
extending into an associ ated cable closure, and a second “"ﬂ Hm mI’II”Mb

ext er nal

ly of

imedliSsure; neans for connecti ng groundtw kesnt cs

first and second epds OE\HL\CQ%I‘I%‘] qudisfolljaqéon%ﬁgﬁe%cgq{ncg&p&singmans for sealing

t he ground stud w tThin

ousrng. 5 defined in claim

1 further conprisiggowsagns for limting rotation of the ground stud within

t he hous

i 'hg.

3.

The connector as defined in claim1l further conprising a

first portfon of thercwsdsimdextrndinggheoughahe heusinge theogroend stud fhaviaganfirst
second portion

therew t

h 4 en

Yorpndite B AP Bl BRI PIEHNG hEEaRY i For Ssng ng

has a keyed hgi&@nilRf orle tdbts gbfireugh and the ground stud has an outer

surface keyed for

mat i ng engagenent with the keyed bore. 5. . The

connector as def i nmdanisnfoc|connectingrgroend wites toethesfisoand satomige® of tied udes

seal s adj acent
The connect org

first and second ends of the housing, respectively. 6.
rgund b S

in claim 1 wherein the ground stud includes a

ground wi g recei Vr'h@zﬂwst?@l‘&afiﬁ%’fgrﬁ‘ér&mrs?&d"wﬁﬂg tRe FARInpC eW for extending

into the wire receiving bore | W
The2.connEhbe conmestodekidefided in clamh ™ furfher comprisingmidads der a cap

t her ei n.
for 25
with the

7.
threq

engagi ng and retaining a ground wire

ed engagene with the ound stud and seal i ng engagemnment
Fm:%ng r&a on OP the ground stud \%lrthm the housing. J Jad
3. The connector as defined in claim 1 further comprising a first portion

of the housing having a spool shaped outer surface and a second portion of the

15 housing having a ground wire port formed therewith.

4, The connector as defined in claim } wherein the housing has a keyed

bore formed therethrough and the ground stud has an outer surface keyed for

mating engagement with the keyed bore.

5. The connector as defined in claim 1 wherein the means for sealing

20 includes seals adjacent first and second ends of the housing, respectively.

6. ,The connector as defined in claim 1 wherein the ground stud

includes a ground wire receiving bore formed therein and a cap screw for extending

into the wire receiving bore for engaging and retaining a ground wire therein.

7. The connector as defined in claim 1 further comprising a cap for

25 threaded engagement with the ground stud and sealing engagement with the

housing.

8. The connector as defined in claim 1 wherein the first end of the

‘ground stud includes a portion which sealingly engages the housing.

30

9. An external ground isolation connector comprising:
a housing including a keyed bore formed therethrough;

a ground stud keyed for extending throﬁgh the bore in the housing so as to

-7-



housi ng. 8. The connector as defined in ¢rarm 1 wherein the first end
of the ground stud.includes a H ”ﬂ”r"ﬂ lingly engages the housing,
9.  An WO9%8HMEM7 ground isol a Hﬂ"r!n nprising: 3@CT/USY7/1291R . -
housi ng i ncluding a keyed bore fored tMer&through; a ground stud keyed for
extending t e 14N, O4IS| = 9 47 :
PCT/ USO7/ 12 ﬁfgy'i%?ant}dt?' ?ﬁpéaﬁ“gnr\”% ﬁ%%e@slq%’ Vﬁ\}%tﬁﬁﬁﬁfﬁgi kavies ﬁﬁ‘%& %{adé%r ound |
stud havi ng egtehtlingt infd chnf @§sociutednebl® didbufe, 2dhdaas S¥tbAd ashdC fdY extehdiagr e, and

a second end for extendi n‘%@?xt ernally of the cable closure; the housing
i ncl udi ng a eptermally of thewcablecdlasure: f or recei ving an external ground 5 wire

therein; nmeans aqjagent t.h ecao end of .the ground.stud for receiying the
~external ground 3}‘? g?us%ﬁgué’lg% a@%ﬁn@&‘!‘?%“"&%ﬁ“ ﬁ’ﬁf%?eh\gﬁ'gﬁl??ﬂﬁ'a'a PE%0 the
first ends ofyitdypeirgund stud; 10 - means for sealing the housing with
the cable closure; and nmeans for sealing the ground stud within the

housi ng. 10. Theeaps Adjaesnd thezsgconsk endeef the geduad ishel fou receivingcthesxtesnahg a
first portion of, the housing having a spool shaped outer surface. 11. The
connect or a$"YEEiMEY in claim 9 wherein the neans for sealing 15 the

housi ng wi th the RG89 aloRdetinllaf ifteRRl ERUNA GliHABShe PR RAH of TRPEduRYt er
housi ng surface for mati ng engagenent wth a cable port fornmed Tn the

associ at ed stwlsure. 12. The connector as defined in claim 1l wherein the

2
. ctor as def ined in ol |
2a) acent Ybppos { PAEE OPH PRI TH BRI RGHR the Saie AtrRfand 1 1105 Seel

means for sealing the ground stud within the housing.

10.  The connector as defined in claim 9 further comprising a first portion
of the housing having a spool shaped outer surface.

11. . The connectdr as defined in claim 9 wherein the means for sealing

15 the housing with the associated cable closure includes a spool shaped outer housing
surface for mating engagement with a cable port formed in the associated closure.

12 The connector as defined in claim 11 wherein the means for sealing
the ground stud within the housing includes seals adjacent opposite ends of the
housing. _

20 . .13. The connector as defined in claim 9 wherein the gr.ound stud
includes a groung wire receiving bore formed therein and a cap screw for extending
into the wire receiving bore for engaging and retaining a ground wire therein.

14, The connector as defined in claim 9 further comprising a cap for
- threaded engagement with the ground stud and sealing engagement with the
25 housing, |
15.  The connector as defined in claim 9 wherein the first end of the
ground stud includes a portion which sealingly engages the housing. '
_ 16.  The connector as defined in claim 9 further comprising a cap for
sealing engagement with the housing, means for retaining the external ground wire
30 in engagement with the second end of the ground stud and means for retaining the

internal ground wire connected to the first end of the ground stud.
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20 13. The connector as défimed—n—eclaim 9 wherein the ground

oo enc R RRPT LTS MRMIREE o o Peba

ground wire therein. 14. The cdnnec ned in claim9 further
conprising a cap for threaded engagerrent W|th the ground stud and seal ing
engagenent with the_25 ousi n The connector _as defined in claim9

wherein the first &hd oflheigen Fﬂfr?d defiped lrh‘ému%s"h&r%mqmmr@wdséam ngly
engages the hpusi, Pgse&l roustEwiORREGL or as defined in claim9 further
conprising a cap ftor se % g engagen€nt with the housing, means for
retaining the extengal gmoenaemul grouid isolatiDRoRGAER0E fov ise witle aS@bRnsplieed of
the ground stud and neans for retaining the internal ground wire connected
to the first elosursfcompasiggound stud. - 8- WO 98/ 42047

PCT/ US97/ 12913 17 fi .claim9 in th t
is provided to rec8|°\9g{éesP§§e2 :S%gé?cofﬁ'g&e%v?@dﬁf?"ﬂcgn%% migngwg’,r&ﬁ‘lbg&?ré‘fﬁ IOr
ground i-sol at kgBrab&irReeor for use with a cable splice 5 closure _

conprising: a cable splice closure including a wall defining an internal
chanber and an ext ecaanecsarfonsiag mua@dmthPIOMSl ng rmunt ed on the

cl osure; a ground stud ex te d|n housi nd st

having a first 10 &gt Wff]ﬁ’éf ‘?-ﬁbtth 8§1%Itﬁgﬁ grsg'ﬁiﬁlba"é{'gsa_eigﬁﬁd end
term nating %ﬁd‘té?nﬁﬁh@inSQHﬁﬁ&ﬁrﬁémﬁloélﬁhﬂﬁr aRBANGchRY eﬁ@@aﬁﬁﬁdtmg Withihther nal
ground - wire to the fi rst end of the ground stud; neans for cofnecting an

ext er nal gr oupehngctos hadgisgient t he second end of -

means for connecting an internal ground wire to the first end of the ground
stud,; _ _
means for connecting an external ground wire adjacent the second end of
15 the ground stud;
first means for sealingly attaching the connector housing to the closure; and
second means for sealing the ground stud within the connector housing.
19.  The connector as defined in claim 18 further comprising a first
portion of the housing having a spool shaped outer surface.
20 20.  The connector as defined in claim 18 wherein the housing has a
| keyed bore fonped therethrough and the ground stud has an outer surface keyed for
mating engagement with the keyed bore.
21.  The connector as defined in claim 18 wherein the means for
~ connecting an external ground wire includes a ground wire receiving bore formed in
25 the ground stud and a cap screw for extending into the wire receiving bore for

engaging and retaining the ground wire therein.



15 the ground stud; first rrea @ | attachi ng the connector

housing to_t sure; and se ? g Eiﬁ ,ﬂi Hﬂal ing the gr W t.hi.n
- the connec‘fvgrg%#%@l ng. 19. Th efined in cl %%%Iﬂa‘?ther _
conprising a first portion of the housing having a spool shaped outer

surface. 20 22.20. The dbrhecionae defifedin Bieim N@dwhéreil e Mirstl ediiefori N the |
‘housing has a keyed bore formed therethrough and the ground stud has an

outer surfac @eﬂwbﬁatmhmsﬂm h@»‘%"@g‘&g}bﬁéﬁﬁurﬁnﬁmﬂudﬁé spegkshapest eutep surfaceThe
extornal g oane e Tef LTS el i A SBICBRO ortr® s BRRERHAL, 25

the ground stud ang a CPge &hneMof & defnbe itiaieh meekﬂﬁth‘éﬁ}basm%@ udefd bore
for engaging and retaining the ground wire therein. - 98/ 42047

PCT/ US97/ 129 k38p 22d the second nweansdonsealing thefgrownd stud o1 the hongdngvnshidenafing fir st

means for seali achi e.housing,to th cl.udes a gpool
shaped out er %ﬂr‘h%é%ﬁe %@%ﬁj@'ﬁ“&uf'% aﬁ%flls%m nifﬁlo%erutrgﬁ?“a] t}T?uémgaﬁ?Ee por t
formed in theqpelgsure. 23. The connector as defined in claim22 wherein
the housing includes a 5 cap and the second neans for sealing the ground
‘stud in the housi raf.i ncAumtbodof serkinglyseminettogamcextéerhal groundl witd to keableusi ng
and a second aI bet ween tﬁlhe housi ng and the cap. 24. A et hod of

seal i ngly co f‘??fﬁ“%ﬁ'?"&( & FIeRs °€jround wire to a cable closure conprising

the steps : £ t n
p ﬁeye | borpro yidin rgeaggaaﬁh&ilsaguan 9% e Bdr QbR hR Qgg,gegn@r e RAHRHNY

havi ng a er et hroug an ext er nal W re port;

inserting a ghemthdomghnhd doeseind] @roumdtvwingparnt i - rot ati onal engagement into

t he keyed bore; ) ) . . . .

_ inserting a ground stud, keyed for mating anti-rotational engagement into
the keyed bore; '
'. sealingly inserting an external ground wire into the port;

15 attaching the external ground wire to one end of the ground stud;
connecting another end of the ground stud to an internal ground wire;
sealing the first end of the ground stud to a first end of the housing;
sealingly attaching a first end of the housing to the cable closure; and
attaching a cap to seal a second end of the housing.

20
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sealingly inserting an exter round wire into the port;
attachlng.the ext ernal . grou‘n H cl mmm,iof t he ground stu 0122913
connecti ng WOTBHAM? end of th n internal grm% A

sealing the first end of the ground stud toa first end of the housing;
seal ingly- attachi g, a fA#sktesfgohing heldien sbitcid® colprisinl e cl osure; and
attaching a cap to seal a second end of the housing. 20 - 10 - - WD
98/ 42047 a housing including a keyed bore formed thergtimougho7/ 12913 25. ©  An

external ground isolati or_co n a,housin i 0 keye
bor 6 for mad t her ARl NEPECHHE ExBRTRE i R oa%: B tnd o It e

bore so as tQqné kﬁuthfmﬁa{emsmg ih@%r&&rl&jstﬁ‘d hmﬁgm?stfeaa%kiwdmgfwt @Ff ehend
stud having a first end extending out of the 5 housing and having a second
end ter ni nat ihoysing ahd having:a Sesesd rod tartnatiog wiithip thabbusing)g a port f.or nmed '
t herei n adj acent the,second d stud for recei

external ground wi Fﬁhpﬁﬂ?%f%ﬁ‘r&%%QOQEPaE%ﬂ 92 @?‘98?13’%??8064 e.gq‘nngPeound
stud for. reC%rM%ﬂletﬁ@%r@ééﬁx?hn EitQHﬁP' eum@wn%qherem means adj acent the
second end of” the ground stud for secu ing the ground wire to the stud;

means for seal i ng mémsgdpaoend the seeond endhef thergrourainstudrfarscdiving sleaésitemgal

opposite ends of the ground stud within the housi ng.
ground’ wire;

L3

10 means adjacent the second end of the ground stud for securing the ground
wire to the stud;
means for sealing the ground wire in the port; and

means for sealing opposite ends of the ground stud within the housing.
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