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particularly, the preunt: invention relates to a forced

encapsulation enclosure for a burlied cable splice.

A :

In order to provide telephone service for local
distribution such as an individual subscriber’s pramiges,
it is necessary to run an individual telephone cable

10 (drop wire) from the main branch of a multi-conductor
telecommunications cable to the individual premises.
Many of these multi-conductor telecoxmunications cables
are run underground and, accordingly, the individual drop
wires are also run underground from the branch cable to

15 tha individual premises. As the drop wires are buried
beneath the ground, typically at a depth 'of between two
and three faet, it is not uncommon for the buried drop
wira to become damaged or severed due to routine
excavation. Repair of the drop wire so damaged is

20 typically accomplished by splicing the damaged ends
together, thereby reastablishing electrical continuity
therebetwean. Howaver, as the cable including the newly
spliced location must be re-buried beneath the ground, it
is necessary to adequately protect the cable eplice from

25 inherent underground moisture.

Varicus splice enclosures have been developed which
house an electrical cable splice and aleo permit the
enclosure to be filled with a moisture-resistant

3o encapsulant which surrounds the cablae splice, preventing
moisture centact therewith. Many of these cable splice
enclosurea include a container-like lower housing which
pexnits entry of two or more cable ends thersinto and
which also support the spliced cable ends. The lower
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these cabl e spli&Be pzcniscs. ed of this type of buried splice

enclosure are shown in U. S. Patent Nos. 4,337,374:
4,423,918; 5,001,300 and 5,371,323,
10
Common to the enclosures described in each of the
ahove-:l._dent:l.fied patents ls the need to £il1l the lower
housing of the enclosure containing the splice with the
encapsulant and then interpose the cover over the £illed
15 lower housing in order to fully enclose the splice. As
may be appreciated, theme cable splices are made in the
field, typically with the installer working adjacent to
or within a hola dug in the ground to access the cable.
In order to effectively encapsulate the splicae with the
20 encapsulant in many instances, the installer must hold
the lowar housing level while the housing i= being filled
with encapsulant. Thereafter, the cover must be attached
to the lower housing before the enclosure is placed back
beneath the ground. The risk of spillage is inherent in
25 thig process. Spillage would result in an inadequatae
amount of encapsulant being retained in the enclosure,
and therefors may adversely affect tha moigture
resistance of the enclosure.

30 Other cable splice enclosures include two half-
shells where the encapsulant is provided in the upper
and/or lower half of the splice snclosure. The splice
must be set in the encapsulant in the half shell. It is
also difficult to carefully manipulate this type of

3s enclosure in the field. Examples of this type of
enclosure are shown in U. 8. Patent Nos. 4,550,465 and
4,423,418, ‘
—_—
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encl osures include a container-1like |ower housing which permts entry of .
two or nore cable ends thereinto and which al so_support the spliced cable

ends. The | ower 2 85L%1 REBAT crhdn PRliqe englopures Axe,&apwal whichhi ch
substantial |y sudneiids tws-patl eneRbétre m.:angﬁ whiGh alwdeﬂamsp.&l ther a

gel 11 ke or ol d=5EAE' Ghehsch BRISE b AT.A SRRt Lo Bl
buri ed under gr ousacapsulant| %hﬁng?GMMnFemﬁdﬁbeﬁvﬁeﬂ.569tdml
prem ses.s Exarrpl e$ssi 461 Sedc Prolride! disieS RpilE8a Cd R s L Ec BRIMY | N " U.
S. Patent Nos. 4,330 &ditig which permits tha introduction of the
encapsulant therethrough. However, one inherent preblem
with enclosures of this type is that upon injecting the
encapsulant into the enclosurae, there is a tendency for
10 the encapsulant to exit the enclosure through and along
the cable entry opanihgl of the enclosure. This may
result in an inadequate amount of encapsulant being
containad within the enclosure and also prevents a
pressure buildup within the enclosure. Such
15 pressurization is advantageous in assuring the complete
encapsulation of the splice.

It is therefore desairable to provide a forced
encapsulation closure for a buried splice cable which may
20 be more easily filled with an encapsulant and which
adequately retains the encapsulant therain, thereby
assuring complete encapsulation of the splice.

SUMMARY OF THE INVENTION:
25 It ig an objgct of the presaent invention to provide
an encapsulation closure for a cable splice.

It is a further objeat of the prasent invention to
provide a forced encapsulation closure for a buried cable
30 aplice.

It is a still further object of the present
invention to provide a method and apparatus for
encapsulating an electrical cable splice in an enclosure

35 wherae the enclosure may ba easily and reliably filled
with an encapsulant.

WA
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4,423,918; 5,001,300 and 5,371, 323. 10 Common to the encl osures descri bed
in_ each of the above-identified en h ed to fi t he .|.ower
housi ng of the encl os# e ey ’ﬁ"? hébgﬁ?#’ @\% %pfﬂg'%#c‘gbvsﬁ% 5R4
t hen interpose tmmwmvmm& iseadd£05 sealing sher cable iexgxyn order to
full'y enclose thegblings ugggg& ?;f.d,. hBES Cart: ﬁﬂﬁzﬁol ices are

e

made in the field, typlcallywth elnsta r I ng adj acent to or
within a hole dug in the ground to access the cable. In order to
effecti veby encapsul atta the efficiant abtalhwmét of tthCCﬁHSLdfmﬂr i n many

et e Lt R, B el et kol Bl |
attached to the |SRidCensnaloRpTafore spalosing & Fodire of At eloastrical
cable. The splice enclosure includes an enclosure
housing. The housing is formed of a lower housing
10 portion and a cover portion defining a bounded interior
therein. The lower housing portion includes a bottom
surface, an upwardly extending wall bounding the bottom
surface and an open upper surface opposite the bottom
surface. The lower housing further includes a cable
15 entry opening through the wall for permitting entxy of
the cable into the lower housing portion. The cover
portion is positionable over the open upper surface of
the lower housing portion so as to enclose the cable
splice within the enclosure housing. The cover portion
20 and the wall each include an encapsulant £ill opening for
permitting the housing interior to be gravity f£illed with
a curable encapsulant, with said housing being positioned
in multiple different positions.

25 As more spacifically described by way of the
preferred embodiment herein, the apparatus of the present
invention ingludes each of the £ill openings being
positioned in different non-coplanar, non-parallel
surfaces of the enclosura, so that the enclosure may be

30 positioned with one of the £ill opening surfaces being

' generally positioned as a raised surface to permit the
encapsulant to ba introduced therethrough, to £ill the
enclosure and surround the splice.

35 Further, a closed cell foam structure including a
pair of matable foam elements is positionable adjacent
the cable entry opening mo as to surround the cable ends,
saaling the cable entry opening and preventing exceas
ancaplulhnt from escaping from tha enclosurs.

I
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beneath the ground. The risk of spillage is inherent in 25 this
process. Spillage would result in_an insdequate anmount of encapsul ant being

retained in the encl oShf cabif fild, epsnings, pay be, aloaed,with: a; piugoi st ure
resi stance of thehtchl Dsufrictidnally inserted theréfite tudldomplaseipsur es

I nclude two hal f- S ul a S ovid I n.the, upper
and/ or | ower hal & %?S%Ee‘ﬂs&gf#%gbgﬁ%ﬁggﬁéﬁe’ %@‘sﬂ?f{%"mg‘%@l’éﬂtif n the
encapsul ant in t retainhed sip|the ppening by fyiction as tweldamef byl hedmmi pul at e

this types of 35 gurrowtdéd T3tithe BnédfediRe]. Exanples of this type of
encl osure are shown in U S, Patent s. 4,550,465 and 4, 423, 418.
In its method aspact, the present invention provides
a method of encapsulating an electrical cable splice,
The methed includes tha steps of enclosing the cable
10 splice in a splice enclosure. The splice enclosure
includea at least two encapsulant-introducing openings.
The openings extend through separate non-coplanar, non-
parallel surfaces of the enclosure. The method further
includes pomitioning the enclosure so that cne of the
15 opening surfaces is generally defined as a raised surface
of the enclosure, and introducing a curable encapsulant
into the anclosure through the raised surface opening,
The curable encapsulant fills the enclosure, thereby
complatealy encapsulating the splice contained therein.
20 :
Ag shown by way of the preferred embodiment herein,
the method of the present invention includes positioning
a closed call foam structure adjacent a cable entry
opening of the enclosure, The closed cell foam structure
25 includes a frangibly removable slug, which is removed to
define an opening which permits cable passage
therethrough.

BRIEP DESCRIPTION OF DRAWINGS:

30 Figure 1 is a perspective showing of a pair of
multi-conductor electrical cables, the individual
conductors of which are spliced together.

Figure 2 is an exploded perspective showing of the
as buried splice enclosure of the present invention.

Pigure 3 is an exploded plan view partially in
section of the adapter nozzle used to permit £illing of
the enclosure of Figure 2 with an encapsulant compound.

—
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3 Still other cable splice enclosures are known which include two-part
encl osure housi ngs which are assenbl ed around the splice prior to filling

the enclosure with the#ignrepstlend 5 kreSfrdify lieviioiondl Itowdngs 8£982, 569

and 5

openi ng whi cﬁ’ ggibr#'tqs%dtgﬁgf}ﬁ{%&?ldlcggkgf&ﬁl#e%%ng%éﬁﬁgﬁf% Img‘%gjg#lgggh

an

However, one i nh@a&dosprepp Figuze &mcl osures of this type is that upon
i njecting the encapsulant into the enclosure, there is a tendency for

opent nge 81 the encl oZaPEe ke A #pak pieiHRlve nhohn @ RBan. o
encapsul ant bei ngdeptezi nesEle dff Figurechcl osure and al so prevents a
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Figure 7 is a paxrtial plan view of a portion of an
alternate embodiment of the present invention,
accommodating an encapsulant container.

Figure 8 is 3 top plan view of the encapsulant £ill
opening of the embodiment of Figure 7.

between conductors of electrical cables such as
telecommunications cables and to retain a curable
encapsulant within the enclosure about the cable splice.

Refarring to Figure 1, a pair of telecommunications
cables 10 are shown. Cables 10 may represent either two
separate cables which are to be electrically joined ox
the ends of a mevered electrical cable. For ease of
description, both cable ends will be described as
cable(s) 10. Each cable 10 includes a plurality of
electrical conductors 12 extending therethrough. A
metallic conductive ground shield 14 surrounds the
conductors and an outer insulative jacket 16 surrounds
the ground sphield 14.

Cables 10 are designed for providing
telecommunication service from a larger multi-conductor
cable (not shown) to an individual subscriber’s premises
in underground applications. These types of cables are
commonly referred to as drop wires. In ordexr to

10
ry

entablish electrical comnection betweon the conductors 12

of cables 10 where such service may have been
interrupted, the individual conductors 12 are
electrically spliced together. In order to effect
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pressure buildup wthin the enclosure. Such 15 pressurization is
advant ageous in assuring the conplete encapsul ation of the splice. It is
theref ore desiraspdictngrof iciblesf 30 ¢cthe vables ate grapaxadr byf or a buried

splice cabl e whi GRelByimd back a BSrEDEF OFUne/sbbbl&AVY YAcRReofgaPoUl ant

and whi ch adequat el etai ns the encapsul ant therein,” théreby asslring

conpl ete encapsuFﬁP¥B a9 pxtent; BQ.MR“WT%WWPWSZS

It is an object dangtl: qf asmdiuctoreni2 o textpndvithierdtthronghDSUTEs i On

cl osure for a ca LoE - ' f N resent invention
thg1 9AUEE oldtulboBolly 'ditd 171 1004 Ll in ' GalhESC

to provide a forced_encapsul_ation osure-tor
splice. It is a 9oRApckor pldcgm; 18+ Jfhe wdegkriesl inter-connection of

cables 10 is commonly referred to as a cable splice 19
and the technique for assembling such a splice is wall
known in the telecommunications art. As is common in the
10 formation of cable splices, the cables 10 may be apliced
together in side-by-side fashion such as shown in Pigure
1. This is referred to as a “butt-splice®. It is also
coumon for the cables 10 to be spliced together with the
cable extending in a single line. This is referred to as
15 an "in-line splice" (not shown). The present invention
is designed to accommodate either type of cable splice.

- Once the telecommmnication signal is reestablished
between cables 10, tha splice 19 must be re-buried
20 underground. In order to ensure that moisture and other
contaminants do not adversely affect the splice, splice
19 may be housed in a protective splice enclosura.

Referring additionally to Pigure 2, a buried cable

25 splice enclosure 20 of the present inventicn ies shown.
Enclosure 20 vomprises a generally elongate rectangular .
enclogura housing 22 including a lower housing portion 24
and a cover 26 removably positionad thereover. Enclosure
houming 22 may be formed of a suitable molded insulativa

30 plastic, prefarable polypropylena, which is generally
water resistant. Enclosure housing 22 is designed to
accommodate splice 1% and a curable encapsulant 21
(Figure 3) which is introduced thereinto to surround and
protect aplice 19.

35
Enclosure 20 further includes an elongate ground bar
28, nulti-part end sealas 30 and 32 and plugs 34 and 36
forming part of encloaure housing 22. Optionally,
enclosure 20 may further include web-like spacer members
40 38 and 40. Each of these components will be discussed in

e
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I nvention to provide a nethod and apparatus for encapsul ating an el ectrical
cable splice in an enclosure 35 where the encl osure may be easily and

reliably filled vwugther desapl merainbelow. |t js yet another object of the
present invention to provide an inproved seal for sealing the cable entry

oFTTcront atsai nment - SPpR.agantrs Hinsiss A £ e an alonaattvent on
provi des an el ectgenexialdy penamdattomesbofacmdD whdghaigpl i ce of an
el ectrical cabl e.peligetRibat1f KddieaC oy & PUIBS 3N oPPELEE U Tongate side
wallas 44 and 46 and opposed transverse end walls 48 and
50. Lower housing portion 24 defines a bounded housing
interior 45 for accommodation of splice 19 and
encapasulant 21.
10
End wall 48 of lowar housing bcrtion 24 includes a
generally upwardly opening U-shaped cable entry opening
54 extending therethrough. Cable entry opening is
positioned adjacent a meal retaining slot 56, defined by
15 end wall 48 and a partition wall 48a. As will be
described in further datail hereinbelow, slot 56
accommodates end seal 30 therein. End wall 48 further
includes a generally circular encapsulant £ill opening 58
extending therethrough adjacent cable entry opening 54.
20 ¥ill opening 58 is defined by a gemerally annular housing
wall or collar 59 therearcund. As will be further
described hereinbelow, plug 34 is used to close
encapsulant £ill opening 58.

25 Opposed end wall 50 includes a pair of aide-by-side
upwardly opening U-shaped cable entry openings 60 and 62
extending therethrough. Cable entry openings €0 and 62
axe positioned adjacent an elongate seal retaining slot
64 spamning both side by side cable entry openings 60 and

30 62. 8lot 64, which is defined by end wall 50 and an
elongate partition wall 50a, accommodates end seal 32 -
therein as will be described in further detail
hereinbelow. The number and position of cable entry
openings 54, 60 and 62 permit either an inline ox butt

35 splice 19 to be accommodated in enclosure 20.

Cover 26 is gesnsrally an elongate planay member
having an upper covar surface 6§ including a raised
central crown §7. Cover 26 furthsr includes a
40 perimetrical skirt 68 dapending from and extending around

This Sheet Has Been R
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housi ng. The housing is fornmed of a | ower housing 10 portion and a
cover portion defining a bounded interior thereln The | ower housi ng

portion includes RI4RAR FMTSArP 66, Sxixbn8Pqle engagabilagwhER amoundi ng t he
bottom surface anspwdrdlycaxtpieing BipIG9 68 PDwdz Hodeihg!t portson 2aCeo The

| ower housing furth S entr ing through the
wal |l for perm ttlﬁagete%lp:}%gﬁg ﬁé‘t "ﬁ%&iﬁﬁt S‘Tjrﬂed I°8ﬁ§¥"ﬂ§ﬁ€l ng portion. The
cover portion is thaxebedwabhe oSeguznamenspef (garexr §§r tactowsr thousinger

housi ng pgrtion Sﬁbxﬁ:&ohozﬂnih()&@him&W' ﬁré@id Bbprépiianc! osure
housi ng. The cov ntion 2 4 EE I ncl'ude an
encapsul ant fill inol W‘tt ﬁepmtng HeEraive o pe gravity

filled with a curdﬁdwpsmmuminb weckiarieas iinglbdesdlegpaad ti oned in
mul tiple differen,Qa%iyd 9 "Baving a plurality of protrusicns 69a adjacent
1lip 69 which are engagable with depending latches 68a
10 extending from skirt 68 of cover 26. The protrusions and
latches may be positicned on the end walls, side wallg,
or both. However, it may be appreciated that any other
conventional mechaniam may also be employed.

15 Cover 26 includes an encapsulant £ill opening 70
extending through planar surface 66. Encapsulant £il1
opening 70 is centrally locatad and defined by annular
cover wall or collar 71 therearcund. As will be
described in further detail hereinbelow, plug 36 is used -

20 to close encapsulant fill opening 70.

Elongate ground bar 28 is supported within lower

housing 24 and extends between end walls 46 and 50.
Ground bar 28 is an elongate member formed of suitably

25 conductive metal, preferably brass. Ground bar 28
includes an elongate central bridge portion 73 having a
shield accommodating member 74 at one end and a pair of
shield accommodating members 75 and 76 at the other end.
Shield accommodating member 74 is positioned adjacent

30 cable entry opening 54, while shield accommodating
mambexrs 75 and 76 are positioned respectively adjacent
cable entry openings 60 and 62. Each of shield membex
74, 75 and 76 includes inwardly directed paizs of opposed
fingers 74a, 75a and 76a, which are designed to

as frictionally accommodate the ground shields 14 of cables
10 therebetween. In this manner, ground continuity
between ground shields 14 may be established in either an
inline or butt splice.

40

-
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25 As nmore specifically described by way of the preferr

enbodi nent herein, the apparatus of the present invention includes each of
the fill openings bei ptiesallpnevupportdid Lar @nélostrecap! ape webraixear al | el

surfaces of the t hat g€n posi ti oned
wi th one of the f%H opéﬁﬂ"ﬁégsu? aac&edsj ﬁk%e%érjﬁ%’g 3%&?%&? %

rai sed surface t dhand cpenccahl Haha |#ﬂﬂéé§&!€ mﬁ-taﬂrough to
fill the encl osur&mﬁa&waeun&wwbﬂui&ﬁa to space spl¥ded'29. afag! OSed

bosi ti onall e adj %R Wt tebfraed iy %, sERRAEe SclBRute AFT o dmateRe cabl
ends, sealing thenmﬁﬁm aﬂtngldoi_ﬂammg fandntnmm g chm:lewfapwubant
from escapi ng frQRdReuianko8y’ frigure 3) therethrough. This allows the
encapsulant 21 to complately surround cable splice 19
positioned within enclosure 20. Lower spacer member 40
10 is generally trough-shaped and ma_'y be adhesively attached
to bottom surface 42, while planar spacer member 38 may
be similarxly adhesively attached to the undersurface of

cover 26.

1s With additional reference to FPigures 4 and 5, multi-
part end seals 30 and 32 may be desoribed. End seal 30 is
a generally ractangular two-piece planar member formed of
closed cell foam. End seal 30 includes an upper portion
32a and a lower portion 32b which are designed to abut

20 along facing respective edges 82 and 84. Upper and lower
portions 30a and 30b are positionable within slot 56 of
lowar housing portion 24 so as to accommodate cable 10
therebetween in sealed engagement thexrewith. In order to
sealably accommodate cable 10 and to permit cable passage

25 therethrough, upper and lower portion 30a and 30b include
aligned centrally located generally semi-circulaxr knock-
outs or slugs 86 and 88 respectively. Slugs 86 and 88 are
frangibly attached to upper and lower portioms 30a and
30b and may be removed so as to create a generally

ao circulazr opening 89 to pem:u: passage of uable 10
thexethrough.

As the cables which majr ba employed in combination
with enclosure 20 of the present invention may vary in
35 sizea, slugs 86 and 88 each comprise a paix of concentric
slug poxtions 86a, 86b, and 88a, 88b. Referring to uppar
portion 30a which is generally identical to lower portien
30b, slug porﬁicn 86b is frangibly attached to upper
portion 30a by four webs of material 86c equally spaced
40 therearound. Slug portion 86a is attached to slug portion

—_—
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The cable fill openings may be closed with a plug which is frictionally
I nserted thereinto . tqQ conpletely enclos capsul ate_the cabl e splice.
The plug is ret al%%yntggewﬁlbﬁrﬁﬁ SF& ?g‘ﬂ ahpge| 83ug RoTkdqrg 86a
surrounded by t hemagynbepraemewed withdut mbvihmsq;lmgt pokBiof’ 86LNt '.I'Hl‘éenthl 8“
provides a met ho f SH!i‘i abl e _splige. t ho
I ncl udes the st epsﬁo e%%?om ng i e czggl 8%{')&£6u'° % %Eml‘ “:J;)I ”S
encl osure. The sS4 céléﬁm%w%hf:nwl}eslw Dmonmﬁ‘l and 86b may be
encapsul agt - i nt r Qeliividd 8BCRE NES - acﬁmeases maﬁﬁ&ndﬁb&%mwepiﬁat e

non- copl anar, non-; paral Lgﬂ%?géﬁa‘e'e ﬁé%\g encl suhgl, & e r;n%cé.]; aiher
o4

I ncl udes positi orft
88d, :I.t can be removed with less force, thereby allowing

slug portion 86b to remain attached. FPirm grasping and
pulling of both slug portions 86a and 86b provides for

10 removal of both slugs in unison. Thus end seal 30 is
range taking in that it permits sealed accommodation of
various sized cables 10.

A seal between cable 10 and end seal 30 is ptavidna
15 as abutting edge surfaces 82 and 84 of upper and lowar
portions 30a and 30b sealingly engags one another
adjacent cable 10. To zssure such sealing relationship,
abutting edges 82 and 84 are cut at an ocutwardly
diverging angle away from the centrally located slugs 86
20 and 68 so as to define lateral raised areas 82a, B82b and
64a, 84b on each side thereof. These raised areas
provide an effective seal at cable 10 when upper portion
30a is interposed over lower portion 30b with cable 10
extending thersthrough. The raised areas on each side of
25 opening 09 (after removal of the appropriate slug
portions} tightly engage one another, eliminating gap
formation about cabla 10. As shown in Figure 5, once
abutted, upper portion 30a and lowar portion 30b form an
effective seal along the abutted edges 82 and B4.
30 '

As shown in Figure 2, end seal 32 is substantially
similar to end seal 30 shown in Figure 4 having upper and
lowar portions 32a and 32b. Seal 32 comprises a “"double
seal® for positioning adjacent the side-by-side cable

35 entry openings 60 and 62 to provide a pair of gide-by-
side cable passages 89a and 89> thersthrough. With an
in-line epl:l.ée. only one of the double seals need bae
employed. As cne cable 10 would enter from cable entry
opening 54, the assoclated slﬁg of the passaga 89b of

40 seal 32 would remain in place, sealably closing the

- 1aced
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15 opening surfaces is generally defined as a raised surface of the
encl osure, and introducing a curable encapsulant into the enclosure through
t'he rai sed surfaceligred rablehenkry speniagc §8sul Bmta buttssphicenc| osur e,

thereby conpl et el yieElva) BbtROpikaged ssacafi@nésh RRANENBEChEpokdl AprShOWN
by way of the preferyed enbodi mept gggelg t he nethod of the present

i nvention incl ude%%%ilﬁ’(?ﬂpﬁg ael sitpption, raasage PR ofjjend meal
cabl e entry openi 3Qm ofoulide benclosed c.sehldng| calele mntiryl opaniig (Bf.ure 25

i ncludes & frangibly renovabl e slug, which is renoved to define an opening

whi ch permts cabl e passage therethrough. BRI EF DESCRI PTI ON QF DRAW NGS: 30
Figure 1 is a perspecﬁvggghgﬁf?@"kﬁd Fpopgnents of the enclosura 20

of the present invention, use of enclosure 20 of the
present invention may now be described.

10 Prior to formation of the splice 19 in lower housing
portion 24, enclosure 20 is provided in partially
assembled condition with ground bar 28 positioned againat
bottom surface 42 and optionally, web-1like spacer member
40 adhered to bottom surface 42 over ground bar 28.

15 Lowex portion 30b of end seal 30 is then positioned
within slot 56 while the lower portiocn 32b of double end
geal 32 is positioned within slot 64. The appropriate
gize and number of slugs are removed from the end seals
30 and 32 to define pasmages 89, B%a and 8%b, eo am to

20 accammodate cablesa 10 to form either an in-line or butt-
splice 19. The cables 10 are passed to the interior of
lowexr housing portion 24, Upon insertion of the cables
10 into the appropriate cable entry openings, the exposed
extents of ground shields 14 become engaged with the

25 appropriate engagement elements 74, 75 and 76 of ground
bar 28, establishing ground continuity therebetween. The
splice 19 may then be made and positioned in the interior
45 of lowex housing 24. The ground connection of shield
14 by ground bar 28 provides protection to the installer

30 from electrical surges while making splice 15. The upper
portions 32a, 32bh of end seals 30 and 32 may then be
inserted into slots 56 and 64. The end seals 30 and 32
form effective encapsulant-blocking seals at the cable
entry openings, closing the cpenings and preventing

35 excessive encapsulant escape along the cables and through
the openings. Once tha splice 19 is made and properly
positioned within tha lowsr housing portion 24, cover 26
may be mppad' over the open end thereof. The enclosure
20 is now prepared for f£illing with a curable encapsulant

40 8o as to surround and protect splice 19 held therein.
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mul ti-conductor electrical cables, the individual conductors of which are
spliced together. Figyre 2 is an ad er ti o] he 35
buried splice enclosu W#‘ﬁ%“fﬁ z&) ﬁﬁﬁ&ﬂ‘?%? rF*Sﬁi‘g g‘fr%:@ﬁté Bl oded
pl an vi ew parti aldty the sdtei of ofbreak arajmesrmptibs imctelephpmenit filling
of the enclosure iralodyr € mmqra:ewpmé\reﬁ, RUPOLEY enclofiuk0sh oS 4

and 5 are front elevati onal ngs o | ose m en seal used I n
conbi nation with %@"@H&Fﬂsﬁ?%ﬂgﬁ“ﬁll gorg %"91 o may be working within
front perspecti vetlmhGollagdad imcche ground to expose the damaged cable ox

be working on unaven terrain. Thus, it is often
difficult for tha installer to properly hold and maintain
the eanclosure at an appropriate position to easily £ill
the enclosure with encapsulant. The present invention

10 assists in the introduction of the sncapsulant 21 into
the enclosure by providing a palr of encapsulant £ill
openings 58 and 70 on mutually distinct non-coplanax
surfaces of the enclosure. With reference to Figure 2,
the installer may £ill the enclosure 20 with encapsulant

15 21 (Figuxre 3) through opening 70 in cover 26 by holding
the enclosure flat with cover 26 generidlly forming the
raised surface. Alternatively, enclosure 20 may be
£i1lled through £ill opening 58 with the enclosure 20
standing on its end with end wall 48 forming the raised

20 gsurface of tha enclosure. In either position, the non-
used opening 58 or 70 is closed prior to filling with the
appropriate plug 34 or 3§. As the encapsulant is
preferably a two-part curable liquid encapsulant and as
the enclosure is filled under gravity, the flexibility

25 provided by the plural non-coﬁlanaz £ill openings allows
the installer to more easily £ill the enclosure, assuring
proper and complete encapsulation of the splice, even
where tha anclosure ia filled at an awkward position |
vhich may be encountered in the field.

30

Figure 3 shows one technique for encapsulating -

enclosure 20 using £ill o_penizig"?o in cover 26.
Encapsulant 21 is preferably a commercially available
two-part ligquid encapsulant which once mixed, cures over

35 time to a soft or hard consistency. Commercially |
available encapsulants of this type may include an
endapsulant sold by Resin Technology Group, as Part No.
EL013195-2, or an encapsulant sold by Uniroyal under the
tradename YTRILENE" 141. Encapsulant 21 is typically

40 provided in a container 50 having a dispensing nozzle 92.
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adapter nozzle of Figure 3. Figure 7 is a partial pI an view of a portion of
an al ternate enbodi ngnt of the resent invention, accommodat i ng an
encapsul ant cont e\l PS ihaagrted %%’Wﬁfmrﬁf SIRVessdbake fill
openi ng of the elinxdodace blie Fargumpaulant52l into BhEALhEEX13x5@8 BEI ON OF THE
PREFERRED EMBODI NENE! P P esent I nvention is used to enclose a splice

bet ween conductors oP ectrical cables such as tel econmuni cations cabl es
and to retain a curable encapsulant within the enclosure about the cable

splice. 2§ Referring fra &hqe¥ ol fagildtitotHe hCEAFRMERE FE QoS zEa0ses 10

are shown. Cables 10 represent, either te cables which are to
be electrically j%& ﬁ&ﬁ%"“&) 37’ ana o ‘P“& ‘he 1nBfoducticn’ of

encapsulant 21 thereinto, the present invention provides
an optional nozzle adapter 95. Adapter 95, more fully
shown in Figure 6, includes a generally elongate tubular
10 body 96 having an open insertion end 96a and an opposed
open connection end 86b. Adapter 95 includes an
outwardly directed annular flange 97 adjacent comnection
end 96b which supports adapter 95 over opening 70. The
outer cylindrical surface of tubular body 96 includes a
15 plurality of elongate outwardly extending
circumferentially spaced ribs 98 which serve to space the
outar surface of tubular body 96 from the annular collar
71 defining opening 70. Also, annular flange 97 includes
a plurality of circumferentially spaced depending spacer
20 elemants 91 which are provided to space annular flange 97
from the upper circular edge 7la of collar 71. These
structures permit air to escape cut from enclosure 20
upon £illing ths enclosure with encapsulant to facilitate
the complete filling of enclosure 20 with encapsulant.
25 Adapter 95 further includes a plurality of detent members
99 cirocumferentially spaced around the intaernal surface
of tubular body 96 adjacent connection end 96b. Detent
members 59 permit the removable snap fitting of nozzle 92
therein. As nozzle 92 may include external screw threads
30 92a, detent members 39 engage the threads to provide
removable snap f£it attachment of nozzle 92 therein. Once-
filled with encapsulant 21, container 350 may be removed
frocm cpening 70. Nozzle adapter S5 may also be removed
allowing plug 36 to be inserted thereinto.

35
Referring to Figure 7, plug 36 is shown in further
detail. Plug 36 includes a genarally elongate
cylindrical body 100 having a disc like upper extent 102.
Cylindrical body 100 has a diameter which is slightly
40 less than the diameter of fill opening 70 to permit

—
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the ends of a severed electrical cable. For ease of 25 descri ption,
both cable ends will be described as cable(s) 10. Each cable 10 includes a

plurality of el ecirsestienchanainso:o exlindrisglt hedvibdgeludencral |ic
conductive groundpifipeldicy of Wer@dBadIly epacuil uahQl sz A ha"11 03U bREendin

dest gned 1 or pr ovERRREEFERuC Ei 04 BOYR O RBRvPTaR, distensdon which d0
mul ti-conduct or caBliightlwtgxsaber) thanthe tlapeden| of Wpeaningef0ssoremtses 35
[0 SL0er S 2P AR ool b gt it e qon ), 010
c‘onductorg 12 of gﬁﬁFEiﬁﬁ%ﬂagﬂc*%m%’nﬂ}i%aﬂ ”g’é@ﬁ nt err upt ed,
t he individual coedtabbishikiyy ar €riotional fit therebetween. This
frictional £it is sufficient to secure plug 36 in £i1l
opening 70.
10
with additional reference to Figure 2, as the plug
is inatalled into opening 70, the plug displaces soma of
the volume of the encapsulant 21 therein, and pressurizes
the enclosure causing the encapsulant to further f£low
15 into spaces about the cable splice 19 (Figure 1) assuring
complete encapsulation of the splice. In that regard,
end wall 50 of lower housing 24 includes a plurality of
spaced apart ribs 51 which extend into Blot 64. Riba 51
form spaces or recass 53 between wall 50 and end seal 32
20 insertad therein. These spaces 53 are provided so as to
accommodate encapsulant 21 which is displaced upon
insertion of plug 36 into opening 70. This allows for
pressurization of enclosure 20, while reducing the escape
of encapsulant out of the enclosure. Further, once plug
25 36 is seated in cpening 70, the encapsulant 21 is caused
to flow within the spaces 104a between fins 104. Thus,
upon curing, the hardenad encapsulant 21 hetween tha
spaces l1l04a also serves to secure the plug 36 within £ill
opening 70.
30 ' - ,

As may be appreciated, the description is made with
respect to the use of fill opening 70 through cover 26.
It may be appreciated that the same technique may be used
to £ill enclosure 20 using £ill opening 58 and plug 34.
35

An alternate embodiment of the present invention is
shown in Figures 8 and 9. Enclosure 10 (Figure 2) may
include a cover 20’ having an opening 70/ which
accommodates an encapsulant container 50/ without need

40 for use of nozzle adapter 95 shown in Figure 3. Certain

- —
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40 electrically spliced together. In order to effect splicing of
cabl es 10, the cables ar epar stri back a ,portion of the
i'nsul ative jacket® W’é% ¥ §V: ﬁgﬁ% ‘(#'pb‘ﬁ'gﬂﬁ(f%’fﬁ 3dnexrs,3%8 al | owi ng a
| engt h of conductpreviaed oridlt andkiht mxniberugdjadint The nozzlaediiichial
conductors are sp | 0 e trica
466t atsh"gh @p&d WAl OthaRL bl JQ&EJS‘?

i nt er - connecti on es L's conmon erred td as ice 19
and the techni queq‘ﬂrn%%%eﬁﬁﬁ ithe SBEH’%F%‘;SH te be widmom rdaptar

tel econmurg cationgsart. As is conmmon in the 10 formati on of cable
splices, the cables 10 nmay be spliced together in side-by-side fashion such

as shown in Figure
As shown in Figure B8, a container 90’ which contains

a curable encapsulant 21/, includes an elongate nozzle
92’ having external screw threads 92a’ therearound,

10 Nozzle 92’ includes an insertion end 92b’ and a proximal
end 952¢’ adjacent the body 21a‘ of container 21’. Nozzle
92’ further includes a frusto-comically shaped skirt
nember 105’ adjacent proximal end 950b’. Skirt member
105’ tapers inwardly towards insexrtion eand 92b’' of nozzle

15 92’ so as to assist in the location and insertion of the
nozzle 92’ into opening 70’ of cover 20/’. The tapered
side wall 107’ of skirt member 105/ seats against the
upper circular edge 71a‘’ of collar 71’ thereby centrally
locating nozzlae 92’ within opening 70.

20
In order to permit air passage through opening 70’,
skirt member 105° includes a pair of diametrically
opposad longitudinal slots 106’ therethrough. Slots 106’
permit air escape through opening 70’ upon £illing the
25 enclosure with encapsulant 21°.

In order to retain container 50’ within opening 70°

during £illing, the present embodiment includes a
plurality of circumferentially spaced inwardly directed

30 deflectable fingers 110’ extending from a lower edge 71b*
of collar 71’. As further shown with additional
reference to Pigure 9, fingers 110’ extend inwardly a
sufficient distance so that their distal extents 112¢
engage screw threade 92a‘ of nozzle 92’ upon insertion

35 thereinto. The particular location and spacing of
fingers 110’ is such that upon seating of skirt 105
against collar 71°, the screw threads 92a’ snap past
fingers 110’ thersby providing for the retention of
container 90/ within opening 70°.

40
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1. This is referred to as a "butt-splice". is al so common for the cables
10- to be spliced togetm[ w'i I e ' n Th| S
i's referred to as 15 ¢ D Hr::g eogp?%%e%% @%/n g‘L‘%Iﬂled‘%'(r;é‘sent

i nvention i s desi%ked the Mﬁﬁ%ﬁﬁt@ ePRNcbet Hamsend awing Ghee t he

t el ecommuni cat i onp&iEag2’s FreaSsFering 99 beﬁmyﬁhbeﬁh&%cﬁw splice 19
nmust be re-buried

ynder prd nsur e t hat isture
and ot her contam ﬁé’fﬁ%"‘d&aﬁbt ﬁﬁge#){né"f' # téct t ﬁﬁl.c&m W@e may be
housed inBa prot chesw Eiddiedcwithcenapsylantfand ithe sontalner |20/ hasri gure

2, a buried cabl epggn :mv.aplbﬁfnﬁy:lnsua BE Aodedepp’ DEFESEIGR/ DRI ON S
shomn Encl osure 20 co rioses. a er al eIo rec ul encl osure
housi ng 22 i ncl udPIRg mFeﬁﬁﬁg ﬁb ‘pﬁ'#f’ﬁﬁ ggf'ﬂﬁ&‘; ESQ@? B emovabl y
posi ti oned ther eovﬁpedi-na:loorﬁlgeraa 2 and 7.
10 Various changes to the foregoing described and shown
structures would now be evideant to those skilled in the

art. Accordingly, the particularly disclosed mcope of
the invention is set forth in the follcowing claims.

15
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Apr. 23,1996  9:37AM  THOMAS & BETTS LEGAL DEPT,
housi ng 22 may be formed of a suitable nolded insulativi
preferabl e pol ypropyl ene, mhlch IS generally water resijgt
housing 22 i s desNBABJIS LIAMEPE8At e splice 19 and a clis

21 (Fi gurel 3) whiah Isnr&mwﬂedltbpimmta&esﬁﬂarwéhn?l%-gggtsclt Spl ice
end seal s 30 and BLARN o SIeeEREeEE el Rempi ek onc) osurre'“héhsf’ﬁrgt
22. Optionally, enclos;ne;nylenuyth¢u¢ﬁng|ﬂnsuudéngeb | i ke spacer nenbers 40
38 and 40.g Each of thgse LRPRMe bdcalidd1an® FLSEUSGHdds, said £i11
openings extending through separate non-coplanar, non-
parallel surfaces of said enclosure for permitting said
housing to be gravity filled with an encapsulant with
said housing being positiomed in one of at least two
10 - distinct housing f£illing positions.

2. An enclosure of claim 1 wherein said enclosure
housing further includeas:
a lowar housing portion inclﬁding' a bottom surfaca,
an upwardly extending wall bounding said bottom surface
5 an upper open surface opposite said bottom surface, said
| lowexr housing portion including a cable entry opening
through said side wall for permitting entry of said cable
into said lower housing portion; and
a cover portiom for enclosing said open uppexr
10 surface of said lower housing portion and defining a
bounded housing interior therewith;
said cover portion and said wall each including one
of said at least two encapsulant £ill openings for
permitting said housing interior to be gravity filled
15 with said encapsulant through either of said at least two
openings.

3. An enclosure of claim 2 wherein said cover portion
includes a genarally planar surface positionable parallel
to and spaced from said bottom surface of said lower
housing portion and generally perpendicular to said wall

5 and wherein cne of said encapaulant £i11 openings extends
through said planar cover portlon surface.

4. An enclosure of claim 3 whersin said enclosure
housing is generally an elongate i_eet:axigulnr membar and
wherein said wall includes an opposed palr of transverse
end walls and au opposed palr of longitudinal side walls
and wherein one of maid end walls includes said

e —
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further detail hereinbelow. Lower housing portion 24 incl uffes,;

general |y planar bottom surface 42 which is 5 peri rrer

By a pair of opposecapswiant £ididcpening extending ctharethrough Y
end walls 48 and 50. Lower housing portion 24 defines a bounded hou3|ng

interior 45 for accommpdat i of s 19 an en apsul ant 2 nd wal |
48 of |ower housifg poﬁ‘ﬁﬂ? &“Fﬁcgho%@":? GoMbpze Wd'?igp%ﬁl%
U- shaped cabl e entwy hmesinig ﬂAlﬁngepmhmmhehelmMhaiﬂabﬂ.anmtaqv«menl ng
I s positioned adj LA o 1a5p end
wal | 48 and a parFﬁ?#‘%%@x?ﬁ &g&ﬁb&%ﬂg@ﬁ be de%%mg&l n ?urther det ai |
her ei nbel ow, sl ot 56 _
€. A method of encapsulating an electrical cable splice
comprising steps of; '
enclosing said cable wplice in a splice enclosura,
said splice enclosura including at least two encapsulant
introduction openings, said openings extending through
separate non-coplanar, non-parallel purfaces of said

enclosure)

positioning said enclosure such that one of said
opening surfaces is generally a raised surface of said
enclosure; '

introducing a curable encapsulating compound into
said enclosure through eaid one opening;

£filling said enclosure with said compound; and

plugging said one opening after said enclosure is
filled.

7. A method of claim 6§ wherein said enclosing step
i{ncludes: |
providing an elongate lower housing having a bottom
'wall, upstanding longitudinal side and end walls bounding
5 said bottom wall and defining an open upper surface; and
providing a cover for covering said open upper
surface, sald cover and said lower housing defining said
splice enclosura.

B. A method of vlaim 7 wherein one of said encapsulant
introduction openings extends thfough ona of said end
walls and the other ¢of said encapsulant introduction
openings extends through said cover.

9. A mathod of oclaim 8 wharein said positioning step

inoludas: _
' positioning said enclosuré such that said one end
wall is said raised surface.

Sheet Has Been Re 1aced
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O thiliesHEST HRS
accommmodat es end seal 30 therein. End wall 48 further incl J %rg%_m@ﬁy
circul ar encapsulant fill opening 58 extending therethrou

éntry opening 54. 130 A netﬁdbﬂ)mlﬂga%éﬁiieihﬂﬂ?&'iﬁdﬁaﬁf auéy
annul ar housi ng 1 oI | ar 59 therearound. As will be further described
her ei nbel ow, pl ug |g Yed to close encapsul ant fill opening 58. 25
Opposed end wal | 50 i nppettioning saisds entlhsurs shch thakmaid cpearnis
U-shaped cabl e eniggyaopafied ssfi¥acad 62 extending therethrough. Cable entry
openi ngs 60 and 62 are positioned adjacent an el ongate seal retaining slot

64 spanning both side hy side—cable entry openings 60 and 30 62.
Sl ot 64, whi-eh s defined by end wall 50 and an el ongate partition wall
50a, accommo ‘“’ﬁ\“ ﬁ‘ therein as will be described in further
det ai | T‘\{“\ \
/_/
Be\ﬁ\i\eﬁird
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her ei nbel ow. The nunber and position of cable entry openings 54, 60 and
permt either an inline or butt 35 spl ice 19 to be accommvodat ed |n
encl osure 20. CovABSTE B PASChaSWRBIngat'e pl anar nenber having an

upper cover surface 66&%1&&&:%.& aawed Efllioaire (2 iAoyl 2
further includes a 4 er.i |rt 68 dependi n m and
ext endi ng ar ound EP¥ °ﬁ|%ﬁ1zﬂ’P mgﬁi Eg !;g Qgﬂ ResWFeh an
upwar dl'y ext endi ngntlpdéd i dmhuuhomomnj.qmrtt‘ha Eoueingndist fopmed i gl
nerfitt 'Slnggsea' 6016082 Heilng! PELEDEL VBRD o SBOUE PENL 1Y aR@YRIngC O
5 bounded interior therein. The lower housing portion
ineludes a bottom surface, an upwardly extending wall
bounding the bottom surface and an open upper surface
oppodite the bottom surface. The lower housing porticn
further includes a cable entry cpening through the wall
19 for permitting entry of the cable into the lower housing
portion. The covex portion is positionablae over the open
upper surface of the lower housing portion so as to
enclose the cable splice within the enclosure housing.
The cover portion and the wall each include an
15 encapsulant £i1l copening for permitting the housing
interior to be gravity filled with a curable encapsulant,
with said housing being positioned in multiple different

positions.

—
—_— .
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5 portion 24 is achieved by prnFi di vy &an appropriate | atching
mechanism In the present illustrative enbodi nent, the |atching nechanism

i ncl udes | ower housing 24 having a plur
lip 69 which are engagable with dependin
fromskirt 68 of cover 26. The protl®usions
on the end walls, side walls, ¢

lity of protrusions 69a adj acent
atcz 68a 10 ext endi ng

| at ches may be positioned
It nmay be appreciated that

any ot her conventi onal mechani ‘i al so be eﬁp ed. 15 Cover
26 includes an encapsul ant f‘&55° i 70 extendi kg thro | apar surface
66. Encapsul ant fill opepgng xfi'-\ entreﬁ;y | ocat ed and ﬂgifg y annul ar

cover wall or collar 71
her ei nbel ow, plug 36 is usgd

lo

be descri bed |n further det ai

(0}
7
} /
¥ ! i
:) 1 'fi-—lf)o
- i N 1] | &
- £J; - () at{
’“ e = ="
- P |
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El ongat e ground bar 28 is Supportedpygd g el @wer housing 24 and extends

between end walls 48 and 50. G ound bar an'yvongate menber fornmed of
Suitably 25 conductive netal, prefq Y prass. Gound bar 28

i ncludes an el ongate central bridge por¥ ; hﬂging a shield
accomodat i ng nenber 74 at one end vi- onnDdatngL
menbers 75 and 76 at the other end36Shi eNg=z w = qber¥14"
positioned adjacent 30 | 87 shi eKd
accomodat i ng nenbers 75 a adj acent cabl e
entry openings 60 and 62. EacCh s 6 includes
inwardly directed pairs of opposee
designed to 35
cabl es 10 t herebet
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bet ween ground shields 14 may be esPa®ixifd4din either an inline or butt
splice. 40 10 Optionally supported in e 3, sure 20 are web-Ili ke spacer
enbers 38 and 40. Each of - spacer 38 and 40 are open cell webs of
fibrous insulative material whi ned and positioned to space
splice 19 away 5 fromth g epcl osure 20.

Spacer nenbers 38 and 40 are ram nous so as to permt/fl ow of encapsul ant
21 (Figure 3) therethrough: his all ows the encapsul ght 21 to conpletely
surround cable splice 19 70

iy urin

—esoin o
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positioned within enclosure-20. Lo
general l'y trough-shaped a@,@

42, whil e planar space

t he under surface of cover
Figures 4 and 5, nulti-

30 is a generally rect
foam End sea

30 inclg S
whi ch are desi gned to\abutIZO

i a Cl
o :ﬁfd
OLGE4 so ag to orfmodat e

der tlo geal ab

84. Upper and lower p
of | ower housing porti
seal ed engagenent ther
to permt cable passag

fr0

r menber 3
6, 15
€ e
angu t

y b

%gﬁngygenber 40 10

seals 30 and 32
- pi ece pl anar
ortion 32a and

LIRE L= g LJ

lh.ygS P 28/28

attacheg to bottom surface
ar esively attached to
itional reference to
descri bed. End sea
menber_{ or ’of cl osed cel
| ower portion 32b
Spectyve edges 82 and
' | e whitdin slot 56
10 bet ween in
Modat e cable 10 and

ng
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centralu

respect i{vREPLA

portiong
circularjo
cabl es whi
present in
a pair of
upper por

REPLACEMENT SHEET

er and | ower portio
'y sem -circular kno
88 are frangibly aftg
a and 30b an y be renoved so as

egmoﬁmmb erim t passage of cablk

h may be enpl d in conbination

her ef hr ough,

.....

k@g@sﬁﬁgand 88 each conprlse
arpikB8apF %%fhﬁgjﬁf alﬂlmbqto
2 30kl ug

ot AL
U VCT POt

concentrj ortions 86a, 86b,
"BR 30a which is generally identica

portion 86b is frangibly attached to upper portion 30a by four mebs of

mat eri al 86c eqREELY QI JAHE] INVENTION: her earound. Slug portion 86a is

attached t

10

15

20

25

30

0 slug porfyOresent invention relates generally to an
enclosure for housing an electrical cable splice. More
particularly, the present invention relates to a forced
encapsulation enclosure for a buried cable splice.

BACKGROUND OF THE INVENTION:
In order to provide telephone service for local

distribution such as an individual subscriber’s premises,
it is necessary to run an individual telephone cable
(drop wire) from the main branch of a multi-conductor
telecommunications cable to the individual premises.

Many of these multi-conductor telecommunications cables
are run underground and, accordingly, the individual drop
wires.are also run underground from the branch cable to
the individual premises. As the drop wires are buried
beneath the ground, typically at a depth of between two
and three feet, it is not uncommon for the buried drop
wire to become damaged or severed due to routine
excavation. Repair of the drop wire so damaged is
typically accomplished by splicing the damaged ends
together, thereby reestablishing electrical continuity
therebetween. However, as the cable including the newly
spliced location must be re-buried beneath the ground, it
is necessary to adequately protect the cable splice from
inherent underground moisture.

Various splice enclosures have been developed which
house an electrical cable splice and also permit the
enclosure to be filled with a moisture-resistant
encapsulant which surrounds the cable splice, preventing
moisture contact therewith. Many of these cable splice
enclosures include a container-like lower housing which
permits entry of two or more cable ends thereinto and
which also support the spliced cable ends. The lower



11 86b by two webs of material, 86d. Thus, slug or[tl%a %%%m 4le renoved
W t hout renoving slug portion 86a Thi s aIIows far cables to

pass through end seal 30. Alternatively,2both sldg portions 86a angd 86b may
be 5 renoved so as to acconmpdate a | arger srzed~cabte—AS" S| ug
portion 86a is attached by only two webs of material 86d, it can be renoved

with | ess forcehougdpghphayl thap Re §H}@-°§0Pﬂ-FBn3186§1Q%PQ’%th§tlF§ched Firm
graspi ng and pulgubagaftidDiy s&h!rignﬁﬂst italas c@bne adish £ a0 \Gvides thpe, 10

renmoval of both, sl unj S0 S d seal IS JAange tak| ng in that
it permts seal 88% égggng%d%’féb i Jf PUi219R8 880tk oddiiiRn 3t "]
cover is then placed over the lower housing, fully

5 enclosing the cable splice. The enclosure is then buried
underground, re-establishing telecommunication service to
the premises. Examples of this type of buried splice
enclosure are shown in U. S. Patent Nos. 4,337,374;
4,423,918; 5,001,300 and 5,371,323.

10
Common to the enclosures described in each of the

above-identified patents is the need to £ill the lower
housing of the enclosure containing the splice with the
encapsulant and then interpose the cover over the filled

15 lower housing in order to fully enclose the splice. Aas
may be appreciated, these cable splices are made in the
field, typically with the installer working adjacent to
or within a hole dug in the ground to access the cable.
In order to effectively encapsulate the splice with the

20 encapsulant in many instances, the installer must hold
the lower housing level while the housing.is being filled
with encapsulant. Thereafter, the cover must be attached
to the lower housing before the enclosure is placed back
beneath the ground. The risk of spillage is inherent in

25 this process. Spillage would result in an inadequate
amount of encapsulant being retained in the enclosure,
and therefore may adversely affect the moisture

resigtance of the enclosure.

30 Other cable splice enclosures include fwo half-
shells where the encapsulant is provided in the upper
and/or lower half of the splice enclosure. The splice
must be set in the encapsulant in the half shell. It is
also difficult to carefully manipulate this type of

35 enclosure in the field. Examples of this type of
enclosure are shown in U. S. Patent Nos. 4,550,465 and
4,423,418.



various sized cables 10. A seal between cable 10 and end seal 30 is

provi ded 15 as abutting edge surfaces 82 and 84 of upper and | ower
portions 30a and 30b sealingly engage ong anot her adjacent cable 10. To
assure such sealing relationship, abutting edges 82 and 84 are cut at an
outwardly diverging angle away fromthe centrally |ocated slugs 86 20

and 88 so as to defi nStidiepther a¢alske apddsed2aclo8ibes mir8denowddiwhdicheach

si de thereof. ThesgiheSedodpsas p&@ﬂdaﬁémmﬁfﬁﬁgale&ﬁléﬁaér@tambqeho when
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once
an opening which permits the introduction of the

encapsulant therethrough. However, one inherent problem
with enclosures of this type is that upon injecting the
encapsulant into the enclosure, there is a tendency for

10 the encapsulant to exit the enclosure through and along
the cable entry openings of the enclosure. This may
result in an inadequate amount of encapsulant being
contained within the enclosure and also prevents a
pressure buildup within the enclosure. Such

15 pressurization is advantageous in assuring the complete

encapsulation of the splice.

It is therefore desirable to provide a forced
encapsulation closure for a buried splice cable which may
20 be more easily filled with an encapsulant and which
adequately retains the encapsulant therein, thereby
assuring complete encapsulation of the splice.

SUMMARY OF THE INVENTION:
25 It is an object of the present invention to provide

an encapsulation closure for a cable splice.

It is a further object of the present invention to
provide a forced encapsulation closure for a buried cable

30 splice.

It is a still further object of the present
invention to provide a method and apparatus for
encapsulating an electrical cable splice in an enclosure

35 where the enclosure may be easily and reliably filled

with an encapsulant.
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abutted, upper portion 30a and | ower portion 30b forman effective seal

al ong .the abutted edges 82 and 84. 30 As shown in Figure 2, end seal 32 is
substantially simlar to end seal 30 shoyn in Figure 4 having upper and

| ower portions 32a and 32b. Seal 32 conprises a "double seal" for
positioning adj acent the side-by-side cable 35 entry openi ngs 60 and
62 to provide a pair Ot $sdpebjanctilisr codljlectpafsthespBésenindmd@ntion to

t heret hr ough. erQo@leenaﬁ'{Eﬁﬁ:wéé%eﬂnlf)brogﬁaﬂinéh&QMI% %%%':? need be
enpl oyed. As one cabl wou ent er capl e en{ééévéﬁﬁif t he
associ ated sl ug GPGPﬁEQBaggaﬁ% %Eﬂ?ﬁﬂ“Aﬁﬁe ¢ab §e§? ﬁaln in

pl ace, seal ably closing the
5 In the efficient attainment of these and other

objects, the present invention provides an electrical
splice enclosure for enclosing a splice of an electrical
cable. The splice enclosure includes an enclosure
housing. The housing is formed of a lower housing

10 portion and a cover portion defining a bounded interior
therein. The lower housing portion includes a bottom
surface, an upwardly extending wall bounding the bottom
surface and an open upper surface opposite the bottom
surface. The lower housing further includes a cable

15 entry opening through the wall for permitting entry of
the cable into the lower housing portion. The cover
portion is positionable over the open upper surface of
the lower housing portion so as to enclose the cable
splice within the enclosure housing. The cover portion

20 and the wall each include an encapsulant fill opening for
permitting the housing interior to be gravity filled with
a curable encapsulant, with said housing being positioned
in multiple different positions.

25 As more specifically described by way of the
preferred embodiment herein, the apparatus of the present
invention includes each of the fill openings being
positioned in different non-coplanar, non-parallel
surfaces of the enclosure, so that the enclosure may be

30 positioned with one of the fill opening surfaces being
generally positioned as a raised surface to permit the
encapsulant to be introduced therethrough, to £ill the
enclosure and surround the splice.

35 Further, a closed cell foam structure including a
pair of matable foam elements is positionable adjacent
the cable entry opening so as to surround the cable ends,
sealing the cable entry opening and preventing excess

encapsulant from escaping from the enclosure.
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12 ali iﬁg{y opening 62. In a butt splice situation, both passage
89a an exppsed for cable passage. In this situation, passage
89 of ve be cl osed, sealisng cable entry opening 54. 5

Havi ng nents of the enclosure 20 of the present

I nventi osure 20 of the present invention may now be

describ 0 The dabler fidlf openings mdy thee clpisiedewifhi a phuger

housi ng pbrtion & ; h§ P ' [ Lial
condition with gﬁgﬁﬁgnﬁgr §ﬁ3§gfﬁﬁ¥n%§¥§g§9%§?‘ of%gﬁlgérggégﬂgggg%d
optional |y, web-PRRECEHANT eRcAPENlabe bRt eaPle) adicsm sthraREUA A yer

ground bar 28. retained in the opening by friction as well as by being
5 surrounded by the encapsulant.

In its method aspect, the present invention provides

a method of encapsulating an electrical cable splice.
The method includes the steps of enclosing the cable

10 eplice in a splice enclosure. The splice enclosure
includes at least two encapsulant-introducing openings.
The openings extend through separate non-coplanar, non-
parallel surfaces of the enclosure. The method further
includes positioning the enclosure so that one of the

15 opening surfaces is generally defined as a raised surface
of the enclosure, and introducing a curable encapsulant
into the enclosure through the raised surface opening.
The curable encapsulant fills the enclosure, thereby
completely encapsulating the splice contained therein.

20

As shown by way of the preferred embodiment herein,

the method of the present invention includes positioning
a closed cell foam structure adjacent a cable entry
opening of the enclosure. The closed cell foam structure

25 includes a frangibly removable slug, which is removed to
define an opening which permits cable passage
therethrough.

BRIEF DESCRIPTION OF DRAWINGS:
30 Figure 1 is a perspective showing of a pair of
multi-conductor electrical cables, the individual

conductors of which are spliced together.

Figure 2 is an exploded perspective showing of the

35 buried splice enclosure of the present invention.

Figure 3 is an exploded plan view partially in
section of the adapter nozzle used to permit £illing of
the enclosure of Figure 2 with an encapsulant compound.
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15 Lower i on 30b of endjiseal 30 is then positioned within slot 56
while the | ower jpartgonpBebiged doybl e end seal 32 is positioned within slot
64. The approprijatle size and nurfbgr of slgugs are renmoved fromthe end seals
30 and 32 to defj 7 §9a and 89b, so as to 20 acconmodat e
cables 10 to forfmeither an in-lifje or butt- splice 19. The cables 10 are
passed to the interi €BoGeAld b sa¥r) fromt @levatiopah shewingmpefofa t he
cables 10 into tdibsuEicelli #b8mCahd Cadll s AR RBEbihACISX NPSERL thd ent s of
ground shields 14 hecone engaged with the 25 appropri at e engagenent

el enents 74, 75 Qa5 °grggﬂﬂr5a * 28, establishing ground continuity

t herebetween. The splice 19 may then be nmade and positioned in the interior
45 of | owger housing FigullesgigURle Ll §dispactiiventbiidd & @eound bar 28

i ' nstall er
provi des protectéég;ég% %ggz esgg Ff%ure 3.

Figure 7 is a partial plan view of a portion of an
alternate embodiment of the present invention,
10 accommodating an encapsulant container.

Figure 8 is a top plan view of the encapsulant f£ill
opening of the embodiment of Figure 7.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT :

The present invention is used to enclose a splice
between conductors of electrical cables such as
telecommunications cables and to retain a curable
encapsulant within the enclosure about the cable splice.

20

Referring to Figure 1, a pair of telecommunications
cables 10 are shown. Cables 10 may represent either two-
separate cables which are to be electrically joined or
the ends of a severed electrical cable. For ease of

25 description, both cable ends will be described as
cable(s) 10. Each cable 10 includes a plurality of
electrical conductors 12 extending therethrough. a
metallic conductive ground shield 14 surrounds the
conductors and an outer insulative jacket 16 surrounds

30 the ground shield 14.

Cables 10 are designed for providing
telecommunication service from a larger multi-conductor
cable (not shown) to an individual subscriber’s premises

35 in underground applications. These types of cables are
commonly referred to as drop wires. In order to
establish electrical connection between the conductors 12
of cables 10 where such service may have been
interrupted, the individual conductors 12 are

40 electrically spliced together. In order to effect
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30 fromel gcirical surges Whjle making splice 19. The upper portions
32a, 32b of end $eql 2 SOEOWI ay then be inserted into slots 56 and 64.
The end seals 30japd 32 formeff pC i ve egcapsul ant - bl ocki ng seals at the
cabl e entry openitngs; I 11g e ppeni ngs and preventing 35

excessive encapsul ant escape al ongithe cables and through the openings.
Once the splice &Plicinpdes aublaEopo) | yheosabl«mad-elipreparedebfower housi ng

R s o T o S
SO as to surroune*<pPeing Arc@xtenti e€ guowrd Bhinddkild and REPPWERIENT SHEET
length of conductors 12 to extend therethrough. The
5 individual conductors are spliced together using
" conductor splices 18. The electrical inter-connection of
cables 10 is commonly referred to as a cable splice 19
and the technique for assembling such a splice is well
known in the telecommunications art. As is common in the
10 formation of cable splices, the cables 10 may be spliced
together in side-by-side fashion such as shown in Figure
1. This is referred to as a "butt-splice". It is also
common for the cables 10 to be spliced together with the
cable extending in a single line. This is referred to as
15 an "in-line splice" (not shown). The present invention
is designed to accommodate either type of cable splice.

Once the telecommunication signal is reestablished
between cables 10, the splice 19 must be re-buried
20 underground. In order to ensure that moisture and other
contaminants do not adversely affect the splice, splice
19 may be housed in a protective splice enclosure.

Referring additionally to Figure 2, a buried cable
25 splice enclosure 20 of the present invention is shown.
Enclosure 20 comprises a generally elongate rectangular
enclosure housing 22 including a lower housing portion 24
and a cover 26 removably positioned thereover. Enclosure
housing 22 may be formed of a suitable molded insulative
30 plastic, preferable polypropylene, which is generally
water resistant. Enclosure housing 22 is designed to
accommodate splice 19 and a curable encapsulant 21
(Figure 3) which is introduced thereinto to surround and
protect splice 19.
35
Enclosure 20 further includes an elongate ground bar
28, multi-part end seals 30 and 32 and plugs 34 and 36
forming part of enclosure housing 22. Optionally,
enclosure 20 may further include web-like spacer members
40 38 and 40. Each of these components will be discussed in



13 As enclosure 20 is designed for field installatio op BIACERENTISHEEDT | a
break or interruption in tel ephone service, the ingt .EL.e.r- ~hevey t
the enclosure in an awkward position. Theinstaller ray be V\D\Ag%:g thin 5
the hole dug in the ground to expose the damaged cablie 21 Bl hg | on

uneven terrain. Thus, it is often difficult for thqg ilnstaller fo pioperly
hol d and nai nt ai rEYTRbednarbadl chareinbel@-opriate dosition to easily|fill
the enclosure with encapsul ant. The present inventilgn. 10 asststs in

t he introduction of t:iljg ggcggﬁgiggt ‘?"Jtid’r}ﬁg qgc??% syt e P%sﬁrow ding a

pai r of encapsul ant f openi ngs on mu ég/
non- copl anar surfmaéflyméaemmm@ spafrcecftdrwhtehtd8 Figure 2, the

instal lersmay fildedifRteiehDSPr Bowtied By @NgARFUbENbpposed elongate side
walls 44 and 46 and opposed transverse end walls 48 and
50. Lower housing portion 24 defines a bounded housing

Fill

=)

interior 45 for accommodation of splice 19 and
encapsulant 21,

10

End wall 48 of lower housing portion 24 includes a

generally upwardly opening U-shaped cable entry opening
54 extending therethrough. Cable entry opening is
positioned adjacent a seal retaining slot 56, defined by

15 end wall 48 and a partition wall 48a. As wili be
described in further detail hereinbelow, slot 56
accommodates end seal 30 therein. End wall 48 further
includes a generally circular encapsulant £ill opening 58
extending therethrough adjacent cable entry opening 54.

20 Fill opening 58 is defined by a generally annular housing
wall or collar 59 therearound. As will be further
described hereinbelow, plug 34 is used to close
encapsulant f£ill opening 58.

25 Opposed end wall 50 includes a pair of side-by-side
upwardly opening U-shaped cable entry openings 60 and 62
extending therethrough. Cable entry openings 60 and 62
are positioned adjacent an elongate seal retaining slot
64 spanning both side by side cable entry openings 60 and

30 62. Slot 64, which is defined by end wall 50 and an
elongate partition wall 50a, accommodates end seal 32
therein as will be described in further detail
hereinbelow. The number and position of cable entry
openings 54, 60 and 62 permit either an inline or butt

35 splice 19 to be accommodated in enclosure 20.

Cover 26 is generally an elongate planar member
having an upper cover surface 66 including a raised
central crown 67. Cover 26 further includes a
40 perimetrical skirt 68 depending from and extending around



15 21 (Figure 3) through opening 70 in cove
enclosure flat with cover 26 generally formng th

Alternatively, enclosure 20 may be filleg throughjfi th the

encl osure 20 standing on its end with end wal l 48 fermng the raiked 20
surface of the enclosure. In either position, non- used opening 58 or
t he

70 is closed prior to fi p. riat

encapsul ant is p?£ ?Eﬂﬁ%f%f%%&?spar%ngﬁg-{ﬁegalﬁﬁﬁa 4 aft and as the
enclosure is filupeaxdiderexpending, 1ihe6? | ekilnwer poRGing porpiowiZfedsdy the
plural non-copl aggredi ﬂéoﬁﬁ&ﬂ“xﬁﬂ%r@kk@!ﬁgti@hié&“&ﬂb&ﬁ%mhﬁtnnre easily fil

t he encl osure, assuring proper ete encapsulatlo of the s Ilce
even where the eﬁb?fﬁﬁék¥§€§“flﬁF§H eaf b RFEDESi EPoMOWRT P
encountesed in thertied 4 is achieved by providing an appropriate

latching mechanism. In the present illustrative
embodiment, the latching mechanism includes lower
housing 24 having a plurality of protrusions §9%a adjacent
lip 69 which are engagable with depending latches 68a

10 extending from skirt 68 of cover 26. The protrusions and
latches may be positioned on the end walls, side walls,
or both. However, it may be appreciated that any other
conventional mechanism may also be employed.

15 Cover 26 includes an encapsulant £ill opening 70
extending through planar surface 66. Encapsulant £ill
opening 70 is centrally located and defined by annular
cover wall or collar 71 therearound. As will be
described in further detail hereinbelow, plug 36 is used

20 to close encapsulant £ill opening 70.

Elongate ground bar 28 is supported within lower

housing 24 and extends between end walls 48 and 50.
Ground bar 28 is an elongate member formed of suitably

25 conductive metal, preferably brass. Ground bar 28
includes an elongate central bridge portion 73 having a
shield accommodating member 74 at one end and a pair of
shield accommodating members 75 and 76 at the other end.
Shield accommodating member 74 is positioned adjacent

30 cable entry opening 54, while shield accommodating
members 75 and 76 are positioned respectively adjacent
cable entry openings 60 and 62. Each of shield member
74, 75 and 76 includes inwardly directed pairs of opposed
fingers 74a, 75a and 76a, which are designed to

35 frictionally accommodate the ground shields 14 of cables
10 therebetween. In this manner, ground continuity
between ground shields 14 may be established in either an
inline or butt splice.

40
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30 Figure 3 shows one technique for encapsul ati ncl osure 20 4siing fil

opening 70 in cover 26. Encapsulant 21 is preferjabl y2o ppemgogi al liy
avail abl e two-part |iquid encapsul ant whigh onc I xed, cures oyen 35

time to a soft or hard consistency. Comrerciall{y ' \pgul ants of
this type may include an encapsul ant sold by Regqin Technol ogy G oyp, as
Part No. EL013195-2, optisnatlgapgsppaited dind eagplbeurey2d amwslaredJ1A e adenane

CTRILENE' 141 EQGansilanhe?) 48 Aadi 6! 'SactOor spachh Qubflfckd e 54" @l ner

90 having a di spensing nozz .
40 are open cell webs of fibrous insulative material

which are designed and positioned to space splice 19 away
5 from the intermal walls forming enclosure 20. Spacer
members 38 and 40 are foraminous so as to permit flow of
encapsulant 21 (Figure 3) therethrough. This allows the
encapsulant 21 to completely surround cable splice 19
positioned within enclosure 20. Lower spacer member 40
10 is generally trough-shaped and may be adhesively attached
to bottom surface 42, while planar spacer member 38 may
be similarly adhesively attached to the undersurface of

cover 26.

15 With additional reference to Figures 4 and 5, multi-
part end seals 30 and 32 may be described. End seal 30 is
a generally rectangular two-piece planar member formed of
closed cell foam. End seal 30 includes an upper portion
32a and a lower portion 32b which are designed to abut

20 along facing respective edges 82 and 84. Upper and lower
portions 30a and 30b are positionable within slot 56 of
lower housing portion 24 so as to accommodate cable 10
therebetween in sealed engagement therewith. In order to
sealably accommodate cable 10 and to permit cable passage

25 therethrough, upper and lower portion 30a and 30b include
aligned centrally located generally semi-circular knock-
outs or slugs 86 and 88 respectively. Slugs 86 and 88 are
frangibly attached to upper and lower portiomns 30a and
30b and may be removed so as to create a generally

30 circular opening 89 to permit passage of cable 10
therethrough.

As the cables which may be employed in combination
with enclosure 20 of the present invention may vary in
35 size, slugs 86 and 88 each comprise a pair of concentric
slug portions 86a, 86b, and 88a, 88b. Referring to upper
portion 30a which is generally identical to lower portion
30b, slug portion 86b is frangibly attached to upper
portion 30a by four webs of material 86c equally spaced
40 therearound. Slug portion 86a is attached to slug portion
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Nozzle 92 may be inserted into opening 70 of qoyer 26 to intrg¢déce the
encapsul ant 21 into the interior 45 of enclosyre 291 BEC 1996 | n order
to facilitate the attachment of nozzle 94 to ¢nglosure 20 and;t¢ speed the
i ntroduction of encapsulant 21 thereinto, the pr‘é‘§€m“1“rTV'€rTrT'é)n provi des an
optional nozzle adapter 95. Adapter 95, more flully shown in Figtre 6,

i ncl udes a generggly ﬁgehqagaésstab%ﬂeﬁm, 86d.00gNudS BN HbrioRaPe8a
i nsertion end 96a a an o se{ej1 otﬁ_}etg connectlog end 96b. rﬁ?'tel;r 95

i ncl udes an out W&¥d ﬁﬁ“@@g‘gd" S PSS 819 FREH® ifHec PR end
96b whi ch supportldcwsaficer s88lberrsigsshicaples. tIhpaset thraudh reand sghl

surface of tubulsggy, bad¥efRatNeéiNeDAN B1lug porPivhal 86 dHa HePedlebe
out vvardlg extending circunferentlall Y saoaced i bs 98 y‘h'fhcaﬁﬁrv tA% space

t he removed 8o as to acc ate a larger size e.
slug portion 86a is attached by only two webs of material
86d, it can be removed with less force, thereby allowing
slug portion 86b to remain attached. Firm grasping and
pulling of both slug portions 86a and 86b provides for

10 removal of both slugs in unison. Thus end seal 30 is

range taking in that it permits sealed accommodation of

various sized cables 10.

A seal between cable 10 and end seal 30 is provided
15 as abutting edge surfaces 82 and 84 of upper and lower
portions 30a and 30b sealingly engage one another
adjacent cable 10. To assure such sealing relationship,
abutting edges 82 and 84 are cut at an outwardly
diverging angle away from the centrally located slugs 86
20 and 88 so as to define lateral raised areas 82a, 82b and
84a, B4b on each side thereof. These raised areas
provide an effective seal at cable 10 when upper portion
30a is interposed over lower portion 30b with cable 10
extending therethrough. The raised areas on each side of
25 opening 89 (after removal of the appropriate slug
portions) tightly engage one another, eliminating gap
formation about cable 10. As shown in Figure 5, once
abutted, upper portion 30a and lower portion 30b form an
effective seal along the abutted edges 82 and 84.

30
As shown in Figure 2, end seal 32 is substantially
similar to end seal 30 shown in Figure 4 having upper and
lower portions 32a and 32b. Seal 32 comprises a "double
seal™ for positioning adjacent the side-by-side cable
35 entry openings 60 and 62 to provide a pair of side-by-

side cable passages 8%9a and 89 therethrough. With an

in-line splice, only one of the double seals need be

employed. As one cable 10 would enter from cable entry

opening 54, the associated slug of the passage 8Sb of
40 seal 32 would remain in place, sealably closing the
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Having described the components of the enclosure 20
of the present invention, use of enclosure 20 of the

present invention may now be described.

Prior to formation of the splice 19 in lower housing
portion 24, enclosure 20 is provided in partially
assembled condition with ground bar 28 positioned against
bottom surface 42 and optionally, web-like spacer member
40 adhered to bottom surface 42 over ground bar 28.

Lower portion 30b of end seal 30 is then positioned
within slot 56 while the lower portion 32b of double end
seal 32 is positioned within slot 64. The appropriate
size and number of slugs are removed from the end éeals
30 and 32 to define passages 85, 89%a and 89b, soc as to
accommodate cables 10 to form either an in-line or butt-
splice 19. The cables 10 are passed to the interior of
lower housing portion 24. Upon insertion of the cables
10 into the appropriate cable entry openings, the exposed
extents of ground shields 14 become engaged with the
appropriate engagement elements 74, 75 and 76 of ground
bar 28, establishing ground continuity therebetween. The
splice 19 may then be made and positioned in the interior
45 of lower housing 24. The ground connection of shield
14 by ground bar 28 provides protection to the installer
from electrical surges while making splice 19. The upper
portions 32a, 32b of end seals 30 and 32 may then be
inserted into slots 56 and 64. The end seals 30 and 32
form effective encapsulant-blocking seals at the cable
entry openings, closing the openings and preventing
excessive encapsulant escape along the cables and through
the openings. Once the splice 19 is made and properly
positioned within the lower housing portion 24, cover 26
may be snapped over the open end thereof. The enclosure
20 is now prepared for filling with a curable encapsulant
8o as to surround and protect splice 19 held therein.
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filled with encapsul ant 21, container 90 nmay be rgnqg ng 70.
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service, the installer may have to £ill the enclosure in
an awkward position. The installer may be working within
the hole dug in the ground to expose the damaged cable or
be working on uneven terrain. Thus, it is often
difficult for the installer to properly hold and maintain
the enclosure at an appropriate position to easily £ill
the enclosure with encapsulant. The present invention
assists in the introduction of the encapsulant 21 into
the enclosure by providing a pair of encapsulant £ill
openings 58 and 70 on mutually distinct non-coplanar
surfaces of the enclosure. With reference to Figure 2,
the installer may fill the enclosure 20 with encapsulant
21 (Figure 3) through opening 70 in cover 26 by holding
the enclosure flat with cover 26 generally forming the
raised surface. Alternatively, enclosure 20 may be
filled through fill opening 58 with the enclosure 20
standing on its end with end wall 48 forming the raised
surface of the enclosure. In either position, the non-
used opening 58 or 70 is closed prior to filling with the
appropriate plug 34 or 36. As the encapsulant is
preferably a two-part curable liquid encapsulant and as
the enclosure is filled under gravity, the flexibility
provided by the plural non-coplanar f£ill openings allows
the installer to more easily £ill the enclosure, assuring
proper and complete encapsulation of the splice, even
where the enclosure is filled at an awkward position

which may be encountered in the field.

Figure 3 shows one technique for encapsulating
enclosure 20 using £ill opening 70 in cover 26.
Encapsulant 21 is preferably a dbmmercially available
two-part liquid encapsulant which once mixed, cures over
time to a soft or hard consistency. Commercially
available encapsulants of this type may include an
encapsulant sold by Resin Technology Group, as Part No.
EL013195-2, or an encapsulant sold by Uniroyal under the
tradename "TRILENE" 141. Encapsulant 21 is typically
provided in a container 90 having a dispensing nozzle 92.

15



gjeater
plug 36
f

therefrom Fins 104 have a transverse di nension
than the dianmeter of opening 70 so that 5 ugo
thereinto, fins 104 frictionally engage ife annul gr
establishing a frictional fit therebetween. This firictional fit is
sufficient to secure plug 36 in fill opening 70. 1T0TWTth addrtional
reference to Fi gyus£zla 92Swahebpl Ugséstéd Sirtld @penihg PPEHE Ndbvidd 2deN&oP! UG

di spl aces sone of_the, vol of the encapsul.ant t berei essuri zes
the encl osure ca%%?rr%dﬁ%e%g%cgﬁgﬁ?i%fa Cto%ur’ﬁ’f r%%leow&%rféra&di to spaces
about the cabl e eptlqaured 20Fi gure 1) assuring conpl ete encapsul ati on of the
splice. In that regard, end wall 50 of |ower housing 24 includes a

pIuraIitg of In order to facilitate the attachment of nozzle 92
to enclosure 20 and to speed the introduction of
encapsulant 21 thereinto, the present invention provides
an optional nozzle adapter 95. Adapter 95, more fully
shown in Figure 6, includes a generally elongate tubular

10 body 96 having an open insertion end 96a and an opposed
open connection end 96b. Adapter 95 includes an
outwardly directed annular flange 97 adjacent connection
end 96b which supports adapter 95 over opening 70. The
outer cylindrical surface of tubular body 96 includes a

15 plurality of elongate outwardly extending
circumferentially spaced ribs 98 which serve to space the
outer surface of tubular body 96 from the annular collar
71 defining opening 70. Also, annular flange 97 includes
a plurality of circumferentially spaced depending spacer

20 elements 91 which are provided to space annular flange 97
from the upper circular edge 7la of collar 71. These
structures permit air to escape out from enclosure 20
upon filling the enclosure with encapsulant to facilitate
the complete filling of enclosure 20 with encapsulant.

25 Adapter 95 further includes a plurality of detent members
99 circumferentially spaced around the internal surface
of tubular body 96 adjacent connection end 96b. Detent
members 99 permit the removable snap fitting of nozzle 92
therein. As nozzle 92 may include external screw threads

30 92a, detent members 99 engage the threads to provide
removable snap fit attachment of nozzle 92 therein. Once
filled with encapsulant 21, container 80 may be removed
from opening 70. Nozzle adapter 95 may also be removed
allowing plug 36 to be inserted thereinto.

35

Referring to Figure 7, plug 36 is shown in further
detail. Plug 36 includes a generally elongate
cylindrical body 100 having a disc like upper extent 102.
Cylindrical body 100 has a diameter which is slightly

40 less than the diameter of fill opening 70 to permié
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spaced apart ribs 51 which extend into slot 64. Rips 51 form spdcds or
recess 53 between wall 50 and end seal 32 20 i BsEPE&d®Pherieijn. These
spaces 53 are provided so as to acconmpdad e encalpsiul.ant 21 which iis
di spl aced upon insertion of plug 36 into opening 70. This allows ffor
pressurization of enclosure 20, while reducing t asul ant

out of the encl oghs&rtidt ireifR6e PEYUid@rical body 130Se€ALEdaée #Pening
70, the encapsul ant s ¢ useg,to %Iom/mnt I n tq§ SRpaces %g:a Pet%Fen
fins 104. Thus, BPOFARUT E YARERAH B BRAEH AEHIAT, 12050 a0 heBh tHE Saces
104a al so servesthersfoam.e FimsplQd Béveia hrardgvdragpdiinegsion €Ridks imy be

appreci ated, thegflgsitiPid,Qaties FRAR Vhia{HRORGT IO pRR1HGEC7O 8b ! that
openi ng 70 through Cover 26. ] .
5 upon insertion of plug 36 thereinto, fins 104
frictionally engage the annular wall 71 thereof
establishing a frictional fit therebetween., This

frictional fit is sufficient to secure plug 36 in fill

opening 70.

10

With additional reference to Figure 2, as the plug

is installed into opening 70, the plug displaces some of
the volume of the encapsulant 21 therein, and pressurizes
the enclosure causing the encapsulant to further flow

15 into spaces about the cable splice 19 (Figure 1) assuring
complete encapsulation of the splice. In that regard,
end wall 50 of lower housing 24 includes a plurality of
spaced apart ribs 51 which extend into slot 64. Ribs 51
form spaces or recess 53 between wall 50 and end seal 32

20 inserted therein. These spaces 53 are provided so as to
accommodate encapsulant 21 which is displaced upon
insertion of plug 36 into opening 70. This allows for
pressurization of enclosure 20, while reducing the escapé
of encapsulant out of the enclosure. Further, once plug

25 36 is seated in opening 70, the encapsulant 21 is caused
to flow within the spaces 104a between fins 104. Thus,
upon curing, the hardened encapsulant 21 between the
spaces 104a also serves to secure the plug 36 within £ill

opening 70.

30
As may be appreciated, the description is made with
respect to the use of fill opening 70 through cover 26.
It may be appreciated that the same technique may be used
to £ill enclosure 20 using fill opening 58 and plug 34.
35

An alternate embodiment of the present invention is
shown in Figures 8 and 9. Enclosure 10 (Figure 2) may
include a cover 20’ having an opening 70’ which
accommodates an encapsulant container 90’ without need

40 for use of nozzle adapter 95 shown in Figure 3. Certain



| REPLACEMENT SHEET

It may be appreciated that the sane technique pa be UsSed to |1 encl osure
20 using fill opening 58 and plug 34. 35 An al1e ﬁ@w meht| of the
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present invention is shown in Figures 8 ﬁ? E
i nclude a cover 20" having an opening 70
cont ai ner 90" w t hout need 40 for use of
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provided with a skirt member adjacent the nozzle which
itself incorporates an air gap therein, thus obviating
the need for the air passage to be provided by adapter

95.

As shown in Figure 8, a container 90’ which contains
a curable encapsulant 21’, includes an elongate nozzle
92’ having external screw threads 92a‘’ therearound.
Nozzle 92’ includes an insertion end 92b’ and a proximal
end 92¢’ adjacent the body 21la’ of container 21’. Nozzle
92’ further includes a frusto-conically shaped skirt
member 105’ adjacent proximal end 90b‘’. Skirt member
105’ tapers inwardly towards insertion end 92b’ of nozzle
92’ po as to assist in the location and insertion of the
nozzle 92’ into opening 70’ of cover 20’. The tapered
side wall 107’ of skirt member 105’ seats againat the
upper circular edge 7la’ of collar 71’ thereby centrally
locating nozzle 92’ within opening 70.

In order to permit air passage through opening 70’,
skirt member 105 includes a pair of diametrically
opposed longitudinal slots 106’ therethrough. Slots 106’
permit air escape through opening 70’ upon £filling the
enclosure with encapsulant 21°.

In order to retain container 90’ within opening 70°
during filling, the present embodiment includes a
plurality of circumferentially spaced inwardly directed
deflectable fingers 110’ extending from a lower edge 71b’
of collar 71’. As further shown with additional
reference to Figure 9, fingers 110’ extend inwardly a
sufficient distance so that their distal extents 112-
engage screw threads 92a’ of nozzle 92’ upon insertion
thereinto. The particular location and spacing of
fingers 110’ is such that upon seating of skirt 105’
against collar 71‘, the screw threads 92a‘’ snap past
fingers 110’ thereby providing for the retention of
container 90’ within opening 70’.



provided with a skirt nmenber adjacent the nozzl g which iiself incorporates
an air gap therein, thus obviating the need for{ tHEPLACEMENTS SHBET tjo be '
provi ded by adapter 5 95. As shown.in Fi gurg—8—ea—eentat-ter] 90° which
contains a curabl e encapsul ant 21', incI&Zes ant e o gﬁb nozzl g 92' havi ng
external screw threads 92a' therearound. 10 hgz §c§§96ircludes an
I nsertion end 92b' and a proximal end 92c' adj fhe body 214a'f of
container 21'. Nozzle 92' further includes a frjusto-conically shgped skirt
menber 105" adjacent proximal end 90b'. Skirt ' I nwar dl y
towards insertion end 92b' of nozzle 15 92' so as to assist in the
| ocati on and i nser ki 0 he s € a22' v hlan L.ng ' 20' . The
tapered side wall %%?Qro%h%k?%?gﬁé%bg? fﬁ%-kggggguggarﬁgp ?&g&ﬁ%ﬁ&ang

21’, the container 90’ may be removed gy withdrawing the

nozzle 92’ from opening 70’ and snapping the screw
threads 92a’ past fingers 110‘. Once the enclosure has

5 been filled with encapsulant and the container 90’ has
been removed, opening 70 may be closed by insertion of
plug 36 thereinto in a manner described above with
respect to Figures 2 and 7.

10 Various changes to the forégoing 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.

15
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upper circulfa (rJJ edge 71a' of {caollar 71' thereby centrally |locating nozzle
92" within gpenipg BEC B94! 1 grder to permt air passage through opening
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opening 70" jupon filling the 35 encl osure with encapsul ant ° 21"
order to retain z?ﬂm hin opening 70" during filling, the
present enbodi ne rotsse ﬁMIts lity of circunferentially spaced

i nwardly directed-30 An elegfgrijcadt gplice| emelesure) forxengdipaingram a | ower
edge 71b' of col kpridd' ofﬂﬁzfardchﬁacamowwt&bn@iqstm al reference to

' ' stance so that their
Flowre 9. Tingers” 110, e end Tardly 8 Su{igen O
5 at least two encapsulant fill openings, said f£fill

openings extending through separate non-coplanar, rion-
parallel surfaces of said enclosure for permitting said
housing to be gravity filled with an encapsulant with
said housing being positioned in one of at least two

10 distinct housing £illing positions.

2. An enclosure of claim 1 wherein said enclosure
housing further includes:
a lower housing portion including a bottom surface,
an upwardly extending wall bounding said bottom surface
5 an upper open surface opposite said bottom surface, said
lower housing portion including a cable entry opening
through said side wall for permitting entry of said cable
into said lower housing portion; and
a cover portion for enclosing said open upper
10 surface of said lower housing portion and defining a
bounded housing interior therewith;
said cover portion and said wall each including one
of said at least two encapsulant f£ill openings for
permitting said housing interior to be gravity filled
15 with said encapsulant through either of said at least two

openings.

3. An enclosure of claim 2 wherein said cover portion
includes a generally planar surface positionable parallel
to and spaced from said bottom surface of said lower
housing portion and generally perpendicular to said wall
5 and wherein one of said encapsulant £ill openings extends

through said planar cover portion surface.

4, An enclosure of claim 3 wherein said enclosure

housing is generally an elongate rectangular member and
wherein said wall includes an opposed pair of transverse
end walls and an opposed pair of longitudinal side walls

and wherein one of said end walls includes said
This Sheet Has Been Rﬂi
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5. An enclosure of claim 4 Qherein one of gaid at least

two housing filling positions includes said planar cover

surface being raised above said bottom surface.

6. A method of encapsulating an electrical cable splice
comprising steps of:

enclosing said cable splice in a splice enclosure,
said splice enclosure including at least two encapsulant
introduction openings, said openings extending through
separate non-coplanar, non-parallel surfaces of said
enclosure;

positioning said enclosure such that one of said
opening surfaces is generally a raised surface of said
enclosure;

introducing a curable encapsulating compound into
said enclosure through said one opening;

filling said enclosure with said compound; and

plugging said one opening after said enclosure is
filled.

7. A method of claim 6 wherein said enclosing step
includes:
providing an elongate lower housing having a bottom
wall, upstanding longitudinal side and end walls bounding
said bottom wall and defining an open upper surface; and
providing a cover for covering said open upper
surface, said cover and said lower housing defining said

splice enclosure.

8. A method of claim 7 wherein one of said encapsulant
introduction openings extends through one of said end
walls and the other of said encapsulant introduction

openings extends through said cover.

9. A method of claim 8 wherein said positioning step
includes:
positioning said enclosure such that said one end

wall xs sald ralsed surface.

W Thfsllsllfieflflailﬁeilli{ﬁill




5 been filled with encapsul ant and the contai ner
removed, opening 70 nay be closed by insertion of plug 353 ' '
manner described above wit ect to Fygures 2 and 7y 1 HEETHASBEEN
Vari ous changes m“‘\ﬂg m“g descri bed and shown s#:ue;tﬁimmd no
be evident to t sln*the art. Accordingly, the parti cul arFy====
di scl osed scope of the |nvent|on Is set forth in the follow ng clains.

VWHAT IS CLAIMED I'S: 1. An el ectrical splice enclosure for enclosing a
splice of an electrical cable conprising: an encl osure housing including:

10. A method of claim 8 wherein said positioning step
includes:

positioning said enclosure such that said cover is
said raised surface.
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5 at least two encapsulant fill openings, said fill openings
extendi ng t hrough separate non-copl anar, non- parallel surfaces of said
encl osure for permtting said housing to,pe gravity filled with an
encapsul ant with said housing being posiTioned in one of at least two 10

distinct housing filling positions. 2. (Amended) An enclosure of claiml
wherein said enclosure housing further includes: a |ower housing portion
i ncluding a bottom surface, an EL¥¥15N@LQ§UR§I boundi ng said bottom

surface, an upper open surface opposite said bottom surface, said | ower
housi ng portion including a cable entry opening through said [side] wall
for permtting entr of sald cable into said | ower housing portion; and a
cover porti on&es sl S AS g8k=88per surface of said | ower housing
portion and defi ni nﬁ aléauadedlhepuae efbEbbaket EoFCOhtNossAgdacover

portion and Salg ice ofegghe eckggég OaEIOf S@hg g%lkggsgng osure

includes an enclosure housing. The housing is formed of
a lower housing portion and a cover portion defining a

bounded interior therein. The lower housing portion

(3]

includes a bottom surface, an upwardly extending wall
bounding the bottom surface and an open upper surface
opposite the bottom surface. The lower housing portion
further includes a cable entry opening through the wall

10 for permitting entry of the cable into the lower housing
portion. The cover portion is positionable over the open
upper surface of the lower housing portion so as to
‘enclose the cable splice within the enclosure housing.
The cover portion and the wall each include an

15 encapsulant £fill opening for permitting the housing
interior to be gravity filled with a curable encapsulant,
with said housing being positioned in multiple different

positions.
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encapsul ant fill openings for permtting said housing interior to be
gravity filled with said encapsul ant through either of said at |east two
openi ngs. 3. An encl osure of claim2 wherein said cover portion includes
a‘generally planar surface positionable parallel to and spaced from said
bottom surface of said | ower housing portion and general I'y perpendicular to

said wall 5 and wherein one of said encapsulant fill openings extends
t hrough said planar cover portion surface. 4. An encl osure of claim3
wherein said enclosure housing is generally

B pair nsverse end wal Il s and
s and whekei n one of said end

and wherein said wall includes an
an opposed pair of |ongitudinal si
wall's includes said

el o te rectangul ar nenber
4
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encapsul ant fill opening extendi ng therethrough. 5. An encl osure of claim

4 wherein one of said at |least two housing filling positfrons—-acludes sai diglig

pl anar cover surface being rai sed above said bottom s.urfa(%PLAi)EMEN?‘ 2

of encapsul ating an el ectrical cable splbce conprising $tép =14 ih i'ng

said cable splice in a splice enclosure, “said splice engl ps i chgﬂi
6 .

| east two encapsul ant introduction openings, said open
t hrough separate non-copl anar, non-parallel surfaces of
positioning said enclosure such that one of said open
generally a-raised surface of said enclosure;




I ntroduci ng a curabl e encapsul ati ng conpound into said encl osure through
said one opening; filling said enclosure with said conmpound; and pl uggi ng
said one opening after said enclosure is filled. 7. A nethod of claim®6
wherein said enclosing step includes: prgqviding an el ongate | ower |
having a bottomwal |, upstanding |ongitudinal side and end vgb mmdgngfj
said bottomwall and defining an open upper surface; and -EH-R g B RO e,
for covering said open upper surface, said cover and said }§ r housi ;
defining said splice enclosure. 8 A nethod of claim7 wh ﬁbnzdhegéfggﬁid
ijd end .

=

pne of

encapsul ant introduction openi ngs extends throu




wal I's and the other of said encapsul ant introduction openings ext ends
t hrough said cover. 9. A nethod of claim8 wherein said pgsitioning step .

i ncludes: positioning said enclosure such that said one erjd RERLACEMENTASKEET i
rai sed surface. 10. A nethod of claim,8 wherein said pgsiftontfg—siop-

i ncl udes: positioning said enclosure such that said cover {is Sf“fué@ﬁ?f [
i

sur f ace.
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WHAT IS CLAIMED IS:
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1. An electrical splice enclosure for enclosing a

splice of an electrical cable comprising:

an enclosure housing including:

at least two encapsulant fill openings, said f£ill
openings extending through separate non-coplanar, non-
parallel surfaces of said enclosure for permitting said
housing to be gravity filled with an encapsulant with
said housing being positioned in one of at least two

distinct housing £filling positions.

2. (Amended)  An enclosure of claim 1 wherein said enclosure housing further

includes:

a lower housing portion including a bottom surface, an upwardly extending wall

bounding said bottom surface, an upper open surface opposite said bottom surface, said lower

housing portion including a cable entry opening through said [side] wall for permitting entry of

said cable into said lower housing portion; and

a cover portion for enclosing said open upper surface of said lower housing

portion and defining a bounded housing interior therewith;

said cover portion and said wall each including one of said at least two

encapsulant fill openings for permitting said housing interior to be gravity filled with said

encapsulant through either of said at least two openings.

3. An enclosure of claim 2 wherein said cover portion
includes a generally planar surface positionable parallel
to and spaced from said bottom surface of said lower

housing portion and generally perpendicular to said wall
and wherein one of said encapsulant f£ill openings extends

through said planar cover portion surface.

4, An enclosure of claim 3 wherein said enclosure

housing is generally an elongate rectangular member and
wherein said wall includes an opposed pair of transverse
end walls and an opposed pair of longitudinal side walls

and wherein one of said end walls

includes said
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encapsulant £ill opening extending therethrough.

5. An enclosure of claim 4 wherein one of said at least
two housing £filling positions includes said planar cover

surface being raised above said bottom surface.

6. A method of encapsulating an electrical cable splice
comprising steps of:

enclosing said cable splice in a splice enclosure,
said splice enclosure including at least two encapsulant
introduction openings, said openings extending through
separate non-coplanar, non-parallel surfaces of said

enclosure;
positioning said enclosure such that one of said

opening surfaces is generally a raised surface of said
enclosure;

introducing a curable encapsulating compound into
said enclosure through said one opening;

filling said enclosure with said compound; and

plugging said one opening after said enclosure is

filled.

7. A method of claim 6 wherein said enclosing step
includes:
providing an elongate lower housing having a bottom
wall, upstanding longitudinal side and end walls bounding
gaid bottom wall and defining an open upper surface; and
providing a cover for covering said open upper
surface, said cover and said lower housing defining said

splice enclosure.

8. A method of claim 7 wherein one of said encapsulant
introduction openings extends through one of said end
walls and the other of said encapsulant introduction

openings extends through said cover.

9. A method of claim 8 wherein said positioning step

‘includes:
positioning said enclosure such that said one end

wall is said raised surface.
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10. A method of claim 8 wherein said positioning step
includes:
positioning said enclosure such that said cover is

said raised surface.



