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CABLE SPLI CE CROSS REFERENCE TO RELATED APPLI CATI ONS:

The present application is a continuation-in-part of United States
Pat ent Appl iwsas ixapISerial No. 08/373,357 filed on Jan®ATENY/, 1995
and entitled "Forced Encapsul ation Cable 5 Splice Encl osure".
BACKGROUND COF THE | NVENTI O\I The present I nvention rel ates
generally to a nethod HOR AP SO N pLOSURFANOR ANC| 0si ng an
extended | ength of a cable spllce Nbre -artlcularly, t he present

i nvention 10 rel ates to a fEONGAIELCARLES SEIEE or providing an

encl osure for an el ongate cabl e splice which accommpdates forced
CROSS REFERENCE TO RELATED APPLICATIONS:
The present application is a continuation-in-part of
United States Patent Application Serial No. 08/373,357 filed
on January 17, 1995 and entitled "Forced Encapsulation Cable

i

Splice Enclosure".

BACKGROUND OF THE INVENTION:
The present invention relates generally to a method and

apparatus for sealably enclosing an extended length of a
cable splice. More particularly, the present invention
10 relates to a method and apparatus for providing an enclosure
for an elongate cable splice which accommodates forced

encapsulant therein for sealing the cable splice.

FIELD OF THE INVENTION:
Electrical cables, especially telecommunications cables
15 are typically run outdoors, either suspended overhead or
buried underground. In oxrder to effect repairs to the
individual conductors within the cable, or to make
interconnections thereto, the integrity of the cable must be
violated. . Once repairs or interconnections are
20 accomplished, the exposed area of the cable, commonly
referred to as a cable splice, must be resealed in order to

protect the conductors against the outdoor environment.

Many techniques are currently known for sealably'
covering cable splices. One particularly effective
25 technique is to use a cable splice closure, which includes

an enclosure filled with an encapsulant which £fully
surrounds the splice to seal the splice against moisture
penetration which is prevalent in outdoor environments.
These encapsulants are typically provided in a semi-fluid
30 state and poured into the enclosure over the cable splice.
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‘encapsul ant therein for sealing the cable splice.. . FI ELD OF THE

| NVENTI.ON: El ectrical cables, especially tel econmunications
cabl es 15 are typically run outdoors, either suspended overhead or
buri ed under ground. In order to effect2repa|rs to the i ndi vi dual
conductors within the cable, or to nake i nt er connections thereto,
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comonl y erred as cabl'e splice, nmust be resealed in order to
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splices. art cula effective 25 technique is to use a cable
splic cl OSLﬁfefe‘WE‘! the EE""""‘a’n enclosure filled with an
encapsul ant whi ch fuIIy surrounds the splice to seal the splice
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splice. seals generally fall into two categories. The first type of

end seals which may be used in combination with splice
10 enclosures are rigid end seals. These end seals are clamped
in sealed fashion to spaced apart locations on the cable on
either side of the splice. The splice enclosure is then
sealably secured to the end seals at each end thereof.
Rigid end seals of this type provide an effective technique
s for sealably closing the opposed ends of a splice enclosure
gso as to resist moisture intrusion, as well as retain
encapsulant which is forced into the enclosure. An example
of rigid end seals used in combination with a cable splice
enclosure is shown in U.S. Patent Nos. 5,245,133. and
20 5,251,373. While extremely effective, these rigid end seals

are multi-component devices requiring skilled installation.

A second approach is to employ sealing collars or dams
about the cable on either side of the splice. Each sealing
dam may be formed, for example, by wrapping mastic tape

25 around the cable to form a buildup of mastic about which the
ends of the enclosure may be positioned. The mastic
provides for good sealing contact with cable as well as with
the enclosure. The mastic tape, while sufficiently viscous
to permit wrapping and positioning about the cable, does

30 exhibit some degree of flow. While this permits good
compressive engagement to be made, it does make securement
of the cover around the dams more difficult. The enclosure
is typically secured by applying a compression strap over
the enclosure about the sealing dams as well as at other

35 locations. However, compression of the straps may tend to
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2 The encapsul ant may be forced into the encl osure under

pressure Sso

that the encapsulant fully surrounds the cable splic

and fills the interstices between conductors. . The encapsul ant t
cures to a gel-like consistency to 5 ®ffectively seal the splice.
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eabheadidatent pthgeseal:l.ng dams with a seal:.ng tape. As can

be seen, this requires additional steps as well additional
materials which must be carried by the installer. Further,
the integrity of such a tape-wrapped assembly is extremely
craft-sensitive and is difficult to construct for longer
cable splice extents.

It is therefore desirable to provide a splice enclosure
which can be easily applied, and which can be used to
enclose an extended length of a cable splice.

SUMMARY OF THE INVENTION:

It is an object of the present invention to provide a
method and apparatus for sealably enclosing an elongate
cable splice.

It is a further object of the present invention to
provide a cable splice closure including plural enclosure
shells and end seals which support the shells about the
splice and accommodate a curable encapsulant. |

It is a still further object of the present invention
to provide a cable splice enclosure which allows for the
enclosing of an elongate cable splice employing a pair of
spaced apart enclosure shells. -

It is yet a further object of the present invention to
provide an improved method for sealably enclosing an

elongate extent of an electrical cable splice.
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‘enclosure is shown in U.S. Patent Nos. 5,245,133 and 20 5, 251, 373.

Wil e extrenely effective, these rigid end seal s’ ‘are mul ti-conponent
devices requiring skilled installation. A second approach is
to enploy sealing collars or dans 4about the cable on either side of
the splice. Each sealing dam may be forned, for exanple, by
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26 A1 other S SO GPRRFESCEENCIBPL . S CRHh O PASRSPLASs Thytitng
to elongate splice and about each end of the tube. An elongate
cylindrical splice enclosing shell is positioned over each
10 lateral splice extent. The splice enclosure shell includes
opposed open ends. The open ends of each of the shells are
sealably attached to the sealing dams to sealably enclose
the splice.

As more particularly described by way of the preferred
15 embodiment herein, the splice enclosing shells may be filled
with a curable encapsulant to sealably encapsulate the
splice. The shells may also include plural elongate fingers
extending from each of the ends thereof. The fingers of the
shell ends may be secured outwardly adjacent each of the
20 sealing dams. Compressive fastening members such as cable
ties may be applied about the fingers to secure the fingers
adjacent the sealing dams. The ends of the shells which
overlie the cylindrical enclosure tube may be interleaved so

as to be secured by a single cable tie.

25 BRIEF DESCRIPTION OF THE DRAWINGS:
Figure 1 is a side elevational view of a portion of an
electrical cable having an exposed central area referred to

as a cable splice.

Figure 2 is a side elevational showing of the
30 electrical cable of Figure 1 with a stabilizing bar being

positioned across the cable splice.

Figure 3 shows the cable of Figure 1 with a spacer web
positioned about the cable splice. '
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3 - cause novenent of the mastic. Also, upon forcing encapsul ant

i nto.the enclosure, the nastic sealing dans have a tendency to

m grate out fromthe encl osure due to the internal pressure applied
by the encapsulant. In order to prevent 55 this tendency, the
craftsperson nust secure the sealing danms to the ends of the
encl osure. ThiBiguze #yphows ya portiopcedhtheheliepyrivabpeablehefends
of the encl 0pyigrgnd ifacent ofPULUACHRL bBP1SED! LRGN IAM RS e
seal i ng tape. can e seen, this requires additional steps as well
additi onal 18eal baingrPipsedhFRATAREPURR: carried by the installer.

Furt her, the integrity of such a tape-wapped assenbly is extrenely
craft-sensitive and is difficult to co ruct fqr |onger, cabl e
splice extents. Fxgure 5 showg ?gﬁtﬁ%ﬁ%?oPEr&égﬁ%§#a§¥QPﬁﬁo%iH@tg'§b|ice
encl osur e 1tmastiwshtapecphabedecaboty thel feam end sbdath can be used to

encl ose an extended | ength of a cable splice. SUMWARY OF THE
| NVENTI ON: It is an object of the present invention to provide
a met hod aFégupear@t whows thel apliceclensiliqpune eBbagdt of0 the

cable spliceépregent invention used to cover the cable splice shown in
Figure 5.

Figure 7 shows the splice enclosure shell of Figure 6
10 partially wrapped about the cable splice.

Figure 8 shows the splice enclosure shell of Figure 6
positioned about the cable splice with encapsulant being
poured thereinto.

Figure 9 shows a portion of the splice enclosure of
15 Figure 8, with extending shell fingers being securable to
the cable.

Figure 10 shows the completed splice enclosure of the
present invention secured to the electrical cable.

Figure 11 is a side elevational view of an electrical
20 cable having an exposed elongate central cable splice.

Figures 12 and 13 show successive steps of sealably
enclosing the splice of the electrical cable of Figure 11.

Figure 14 is a perspective view of a cylindrical tube
of the type shown in Figures 12 and 13 used to enclose a
25 central portion of the cable splice.

Figure 15 is a partial plan view of an assembled cable
splice enclosure formed in accordance with the present
invention.
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't is a further obj ect of the present invention to - provide a cable

splice closure including plural enclosure shel |l s and end seal s whi ch
support the shells about the spli ce and accommpdate a curabl e
encapsul ant . 25 It is a still ®Burther object of the present

I nvention to prOV|de a cable spllce enclosure mhlch alloms for the

encl osi ng of DETAJ spaced

apart encl osure e;d:m to Fi 1 b s_x:esa& o%uﬁégéé?:gz?&ﬁf afiodbe

present i nvention to provi e an I rove sea z
encl osing afable 10 cignghcawmext erffalke aﬁ-oel itpeipder Gmbpdusplity. o
4 individually insulated electrical conductors 12 extending

5 ' through an outer insulative cable jacket 13. Conductors 12,

which are of conventional construction, each being formed of
copper and having plastic insulation thereover, are shown
schematically. A portion of cable jacket 13 is typically
broken away to create an exposed area 14, which permits

10 access to conductors 12 for repairs, maintenance, or to
splice additional conductors thereto in a manner which is
well-known in the art. The exposed area 14 is created by
cutting away a portion of jacket 13. The exposed area 14
and the repairs or splices made thereat is typically

15 referred to as a cable splice or cable splice location, and
these terms may be used interchangeably to describe the
exposed area 14 of cable 10. After effecting repairs or
splices to the cable, the cable splice 14 must be covered
for protective purposes. The description which follows sets

20 forth the preferred method and apparatus of the present
invention for sealably covering cable splice 14.

Referring now to Figure 2, the present invention
employs a stabilizer bar 16, which is comnstructed of length
sufficient to span splice 14 . Stabilizer bar 16 is formed

25 of a sufficiently rigid material such as metal, and is
anchored to the cable jacket 13 on either side of splice 14.
Compression clamps 18 or other compressive fastening members
may be used to secure stabilizer bar 16 to jacket 13 of
cable 10. Stabilizer bar 16 provides structural stabilitﬁ

30 to splice 14, preventing sharp bending.thereat which could
adversely affect the connections or repairs made to splice
14. Also in certain situations, stabilizer bar 14 may also
function as a ground strap assuring electrical ground
continuity across splice 14. At a stage either prior to or

35 after installation of stabilizer bar 16, repairs,

maintenance or splices may be made to conductors 12 at
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‘In the efficient attai nment of these and other objects, t he present
I nvention provides an inproved nethod and . apparatus for sealing an
el ongate splice of an electrical cable. A central extent of the
splice is enclosed with a 5 general l yycylindrical enclosure tube so as
to define exposed | ateral splice extents on each side of the tube.
Seal i ng spldags1ar e eRase! Hepairaborispltced sy Ge eandonplisid the
el ongate splice and abogi ach end gé t he_tube. An el ongate
cylindrical &pPRERSENFP iﬁﬁ%e?‘? ©3%Fti oned over each 10 | at eral
splice extent. The splice enclosure shell includes opposed open
ends. The open engs_.of _each ekl s : t ed, to
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issued on August 11, 1987, entitled "Method and Apparatus
for Providing a Spacer to a Cable Splice"”.

Referring now to Figures 4 and 5, construction of end

seals or sealing dams 24 (Fig. 5) may be described. As

5 sealing dams 24 are formed about cable jacket 13 on each

side of splice 14 in an identical manner, only formation of

one sealing dam 24 will be described with reference to

Figures 4 and 5. Sealing dam 24 is initially comstructed

by employing a closed cell foam 26 which may be provided in

20 roll form. - Foam 26 is generally a compressible, closed

| cellular structure. Foam 26 may include adhesive backing on

one or both longitudinal planar surfaces 26a, so as to

permit the foam to be adhesively wrapped about cable jacket

13. The adhesive surfaces 26a, which may be exposed by

25 removal of release liners (not shown), permit the foam 26 to

be adhesively secured to the cable as well as to itself when

wrapped therearound. In preferred construction, the foantig

.wrapped about the cable jacket 13 until the built up

diameter of the wraps of foam is larger than the diameter
30 of the splice 14.

Referring to Figure 5, after the foam 26 is properly
positioned about cable jacket 13, a wrapping of mastic tape
28 may be placed thereover. Mastic tape 28 is formed of a
tacky, generally compressible mastic which may be supplied



*25 BRI EF DESCRI PTI ON OF THE DRAW NGS: Figure 1 is a side

el evati onal view of a portion of an el ectrical cable having an
exposed central area referred to as a cabl e splice.

Figure 2 is a side elevati-onal show ng ofg the 30 el ectrical cable of
Figure 1 with a stabilizing bar being posi tioned across the cable
Slece. 1n a tape-lfkgurelBedhfoemt heThebinasbicFrgnee28 dst wrapppdcer
we o] t ,the c I Fiogure 4
shows a port %fgﬁﬁe§ggg %lggIQBLgF§Q ?ﬁgrease Ehgufércum fgggﬁ? g%e

side of the sbémealmghdmf%m gl shown in Figure 5, a combination of
a foam wrap and a mastic wrap forms sealing dam 24. While

5 this combination is shown as the preferred comstruction, it
is contemplated that other constructions may also be formed.
Constructions such as successive alternating wraps of tape

and foam may be employed. The present invention further
contemplates the use of foam 26 or mastic tape 28 alone to

10 form sealing dam 24. However, as will be described in
further detail hereinbelow, it has been found that the
combination of a first layer of foam 26 with a wrapping of

mastic tape 28 thereover provides superior end sealing, as

well as structural integrity.

15 Referring now to Figure 6, cable enclosure shell 30 of
the present invention is shown. Shell 30 is an elongate
flexible planar sheet of plastic material. Shell 30 is
generally rectangular, having opposed longitudinal edges 32
and opposed transverse edges 34. The distance between

20 longitudinal'.edges 32 is constructed so that shell 30 spans
cable splice 14 (Fig. 3). In use, shell 30 is wrapped in a
cylindrical manner with opposed transverse edges 34
overlapping to form an elongate split unitary cylindrical
structure (Fig. 7) having opposed open ends 32a defined by

25 rolled longitudinal edges 32.

Other constructions of shell 30 are also within the
contemplation of the present invention. Hard shells having
upper and lower shell halves such as those shown in the
above identified ‘133 and 1373 patents may also be employed.
30 However, the flexible shell 30 shown herein has particular

utility as it permits use on cable splices 14 of various
diameters.



1seal bei ng pl aced t herearound. Figure 5 shows the cable

portion of Figure 4 with a 5 masti c tape pl aced about the foam end
seal . Figure 6 shows the splice enclosure shell of the
present invention used to cover the cabl e9splice shown in Fi gure 5.
Figure 7 shows the splice enclosure shell of Figure 6 10 partially

wrapped about t heAgalthe shldmster of splice 14Fmgyr wagysidepending pipae
encl osure Sh@hle Shotth8USE fepairs o nkkiraBadeaRouhst Q@n&@@éur ?ﬁgé:c Wt h

encapsul ant bein poured therelinto

portion of tﬁbesgﬁ%tlbneﬁostﬂ%% Blanar thﬂtguf@r%lngm tsllieé-}te?n‘bl ngYsrh#I
fingers bei ngagged.abl $héDl 30 indlR&#ld eplurality of longitudinally
5 spaced transversely extending score lines 36, along which
shell 30 may be cut or torn to vary the length of the shell.

An appropriate cutting tool (not shown) may be used to cut

or tear the shell 30 along one of score lines 36.

For purposes which will be described in further detail

10 hereinbelow, shell 30 includes a plurality of spaced fingers

40. Fingers 40 extend outwardly from longitudinal edges 32.

In the preferred embodiment, fingers 40 are integrally

formed with shell 30. Also as shown, each £finger 40

includes a narrow proximal portion 42 immediately extending

15 from longitudinal edge 32 and a wider distal portion 44,
spaced from longitudinal edge 32.

Shell 30 further includes an inlet port 46 and a
transversely spaced outlet port 48 therethrough. Poxrts 46
and 48 may be formed integrally with the formation of shell

20 30 or may be placed in shell 30 after formation thereocf. In
the present illustrative embodiment, an integrally formed
structural reinforéing member 49 spans the space between
ports 46 and 48. The use of ports 46 and 48 will be
described in further detail hereinbelow.

25 ' Referring more specifically to Figure 7, shell 30 may
be wrapped around cable splice 14. After shell 30 is cut to
the desired length, the shell 30 is positioned about splicé
14 with one planar surface 30a positioned in contact with

_ sealing dams 24. The shell is positioned so that sealing

30 dams 24 are adjacent longitudinal edges 32 of shell 30. In
this manner, when shell 30 is formed into a cylindrical
structure, sealing dams 24 close open ends 32a thereof.
Shell 30 is positioned so that opposed transverse edges 34

overlap. A strip of gasketing material 50 may be interposed



Figure 10 shows the conpleted splice encl osure of t he pr esent

I nventi.on secured to the electrical cable. Figure 11 is a
side el evational view of an electrical 20 cabl e havi ng an exposed

el ongate central cable splice. 10 Figures 12 and 13 show
successi ve steps of seal ably encl osing the splice of the electrical

cabl e of Fi fketiween the overlappedriefiges 13¢; s Amerspable ghsketing

cylindrical gdfigrial may He (diploid . Shaw saleeli qur sa éaneadpiétuaeéhae
encl ose a 25 central portion,of the_cable spli Fi gure

15 is a par t9dRey oF \h%‘\b GF &5Tipschf Eoam A% LT mastic $BPeEc28ehRY B8 e
formed in acapylred sbtla tdealimfegisket. WHelV gpidperly overlapped,

5 shell 30 forms a unitary cylindrical enclosure 52 about
splice 14 (Fig. 8) with sealing dams 24 closing opposed open
ends 32a thereof.

In order to retain shell 30 in a closed cylindrical
construction, a plurality of radially compressive retaining
10 straps 54 may be positioned therearound. One or more of the
straps 54a is positioned directly over each of sealing dams
24. In this manner, tight compressive engagement is
maintained between shell 30 and sealing dam 24 adjacent open

end 32a.

The present construction of sealing dams 24, as above
described, formed with a combination of closed cell foam 26
and mastic tape 28, provides a superior seal at open ends
32a of shell 30. While tight compressive engagement must be
20 maintained between shell 30 and sealing dams 24, over-
compression caused by tightening of straps 54a thereat has
a tendency to cause compressive flow or movement of dams 24.
The above described combination of foam 26 and mastic tape
28 provides sufficient rigidity to sealing dams 24, reducing
25 this tendency.

Having constructed enclosure 52 about splice 14,
effective sealing of the splice 14 may be achieved by
introducing an encapsulant 56 into enclosure 52. In order
to effectively seal splice 14 anqd to ensure that the

30 encapsulant seals between the intersticial spaces of the
individual insulated conductors 12, the encapsulant 56 may
be injected into enclosure 52 under pressure. A method and
apparatus for encapsulating a cable splice under pressure is
shown and described in above-mentioned U.S. Patent No.

35 5,245,133 igsued September 14, 1993, ent:if:led "Moisture
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6 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS:

Referring to Figure 1, an extent of tel econmuni-cations cable 10 is
shown. Cabl e 10 includes a plurality of i ndividually insulated -
el ectrical conductors 12 extending 5 Itithr ough an outer insul ative cable
jacket 13. Conductors 12, whi ch are of conventional construction,

each being f esd@tent Cable Spbige aamdh&erhingl §$Ehcthwsulme'mﬂ'hgam®ver,
are shown g g gpaliemR! Neal B¥25'j5 §9§ti99u sz ﬁé&ﬁefaf%et:os% Sed VPLL

br oken away to Create an exgg £ ar ea ermt access (o
fhrt

conduct ors” 12Mekhode for Bro ‘éﬂam%é’alt;‘re tsé’llce“ sPhese pakentsmye
conductors thwc@&@dﬂtama&eﬁn%ychefarence_ well -known in the art. The

exposed area 14 is created by cutting away a portion of jacket 13.
The exposed area 14 and the repairs or splices made thereat is
typicadly 15 r:l:ef dohec priefexrrenl caiiicslimentc slmwre Hereirn! | éfcdpsdladp,

gggosed ar ea%ﬁ i (?g%lega %BP_S %ﬁ?ﬁohﬂ%?e ??ﬁgg,kﬁg;g#,ét%efgrégn é’?’%? &t to
the cabl e, tFaromgheingebcport 4Qist The eorepsulant mayflbe q@m't-:eedlumier
pur poses. Thg:@%%aeepbwﬂa%behs&ﬂséa&@n!éﬁsngssuné&it h éﬁcﬁ%
met hod and apparatus_of theé present I'nventl on for coveri ng
cabl e spllce( ig. 3) pernu.ts encapsulant to flow completely around
10 splice 14. Outlet port 48 serves to permit the escape of
air to allow enclosure 52 to be filled with encapsulant 56.
Outlet port may also serve to permit escape of some
encapsulant providing indication that the enclosure is
filled. Alternatively, a pressure relief valve (not shown)
is5 may be interposed in outlet port 48 in a manner taught in
the above-referenced ‘133 and ‘373 patents. As the
encapsulant 56 is forced into enclosure 52 under pressure,
there is a tendency for the encapsulant to exert outward
pressure on sealing dams 24 closing open ends 32a of -shell
20 30. Such outward pressure may be sufficient to cause
migration of the sealing dams 24 out from the open ends 32a
of shell 30. In order to prevent such outward migration,

sealing dams 24 are retained by extending fingers 40.

Referring to Figure 9, a cable tie 58 or other

25 radially-compressive fastening member is looped around cable
jacket 13 and .extending fingers 40 which extend
circumferentially about djacket 13. The cable tie 58 is
tightened so that the tie comes in contact with ‘distal
portions 44 of fingers 40. Each of .distal portions 44

30 includes an ocutwardly extending retaining element 60, which
is preferably in the shape of a reverse hock. While hook-

shaped retaining elements 60 are shown as the preferred
technique for supporting and retaining cable tie 58, other
techniques may also be employed. Retaining elements 60

35 serve to support cable tie 58. The cable tie 58 may be



Referring now to Figure 2, the present invention enpl oys a '
stabili.zer bar 16, which is constructed of |ength sufficient to span
splice 14 . Stabilizer bar 16 is formed 25 of a sufficiently rigid
material such as nmetal, and is antdhored to the cable jacket 13 on

ei ther side of splice 14. Conpr ession clanps 18 or other conpressive
f ast eni ng’ ndihreasied or snappest inded the dook-shapsd rezainbng ebementacket
13 of ggabl e 10. Stabilizer bar 16 provides structural stability 30
to splice 14, preventing sharp bendi ng.thereat which could adversely
affect the connections or repairs nade to splice 14. Also in certain
situations, stabidd zereehar:.ﬁ4 Fiyubé sQo, the f yableontbe Fagr awndtReéhap

assuring el ctrical ground across pli.ce t age
ei t her prlore‘::"t%'“:tﬁn preferahly; té °u5‘f gbljlai"‘}‘&i @a‘r i

repaigs, this rmannenand:heorp:squlmk pa;rtliensaela’. tof c fddgetrer s&OlZaae
! &}A %ﬁ‘hedﬂ%t%h%%df %Qﬁ'ef:&e‘}rm%p lanG&S AP Y22 BEC2ER! bENEdat Ing
a manner wel nomm

dams 24. The cable tie 58 being retained by retaining
elements 60, secures the fingers 40 to cable jacket 13
outwardly adjacent sealing dam 24 preventing movement

i0 thereof. Such engagement prevents outward migration of
~ sealing dam 24 upon the forced encapsulation of splice 14.

. As described in the above referenced incorporated
patents, the encapsulant 56 cures to a gel-like consistency,
establishing a moisture barrier in a relatively short period

is5 of time (about one hour). Therefore, it is only necessary
for the fingers 40 to positionally confine sealing dams 24
until such time as the encapsulant cures and no further
pressure is exerted upon sealing dams 24. After encapsulant
56 cures plugs or caps 62 and 64 may be interposed in ports
20 46 and 48 to close off the ports.

Referring additionally now to Figures 11-15, a further
embodiment of the présent invention is shown. The method
and apparatus described herein may be employed to enclose an

_ extended length of cable splice which would exceed the
25 length which could be normally covered employing the splice

enclosure described in Figures 1-10.

Referring specifically to Figure 11, telecommunications

cable 10 is shown having an elongate exposed area or splice

14’ extending between cut away portions of cable jacket 13.

30 Splice 14’ is typically of a length which exceeds the
maximum length which may be covered with the enclosure shell

30 described above (Fig. 6). In such a situation it is

contemplated that splice 14’ may be enclosed with two or



Referring to Figure 3, splice 14 is covered with a spacer web 20.
Web 20 is generally a nesh-1ike nenber which 5 I's wapped around splice
14 and secured thereto using cable ties 22 or other fastening
menbers. As will be described in iarther detail hereinbel ow, spacer
web 20 permts the effective encapsul ation of splice 14 with a

cur abl e morereepLesure  sigphie 3 uin 2 nanner Mcsyigedmmcninbeénm 10
and described in comonly assigned U S. Patent No. 4,685,891 i ssued
on August 11, 1987, entitled "Method and Apparatus for Providing a
Spacer to a Cable Splice". Referring now to Figures 4 and 5,
construction of exgl with teal mbdsﬁahtngdmlﬂéd(ﬁb@vé) HRYy thally

d bed. 24, are forred about c acket 13 on
caah o aptbpeen paE 06 TeAETR 0 A dhae T R She, SPoink: Ponesi
one seal i ng tanp2évidel stxrwHsmraloestabibitefendnd® tassure elbcgwieald and
5. Seal i ¢l gged
cel T Foam 2000 hEs f%'é"ﬂ eﬁ%é%é#’ﬂﬁ. i Folice, | Al cHIPRBIIRG 347 28
generally a %m’@*@a the preseny axnwmxm @rowdahszesanay

i ncl ude adhe&v&;bf&klm 17° whidim%ﬂrvxw ﬂo@n%buabaabctabﬁn% 2,
surfaces 26a, so as_to perm t %gg}ﬁoan1to be ad eS|vet¥ﬁyﬁappe

about cabl e I]"a<;1’c’f'<et°f s3?3"""3‘113E‘Pai-'lil‘e a§ geTurpaxRs Y¥oa ofn nm&yPBe

exposed by described above. Extension member 17’ is generally a U-
10 shaped channel which accommodates therein ends 1l6a of -space
apart stabilizer bars 16. Each stabilizer bar 16 is

secured to cable jacket 13 in a manner described above. The
adjacent ends 1l6a of spaced apart stabilizer bars 16 are
spanned by member 17’. Appropriate fastening hardware may

15 be used to join each end 1l6a to member 17’ to maintain
structural and ground continuity between the spaced apart
stabilizer bars 16. Further, the position of stabilizer

bars 16 within member 17’ may be linearly adjusted so as to
accommodate splices 14/ of various lengths. As mentioned

20 above the stabilizer bars including member 17’ may be
secured to cable 10 across splice -14' prior to effecting the
splicing of the conductors 12 assuring ground continuity so

as to provide electrical surge protection to the installer

making the splices. After the stabilizer bars 16 and member

25 17’ have been installed, the splice 14’ may be surrounded
with a mesh 20 of the type shown above in Figure 3 prior to

the formation of the enclosure. However, for simplicity of
description, the stabilizer bars 16, member 17 and web 20

are not shown in the remaining figures..

30 Referring now to Figures 12 and 14, a central extent
l4a’ of splice 14’ 'is enclosed with a two-part cylindricai
tube 70. Tube 70 includes a pair of opposed open ends 70a
and 70b defining a central passage 70c therebetween. Tube

70 may be a rigid plastic member preferably formed of



25 renoval of release liners (not shown), permt the foam26 to

be adhesively secured to the cable as well as to itself when

wr apped t herearound. In preferred construction, the foamis wr apped
about the cable jacket 13 until the buil 24up di aneter of the w aps
of foamis larger than the dianeter 30 of the splice 14,

Ref erring topplyyiaydchiprdde; \PYQanroBpPrisirgpspper and lopsy t5e5icy

about cabl e kw&a&:&%alammmmfaﬂaswc t apgnbers 72 aﬁdnu BRyPImced
thereover. MisLlg t%\ﬁa é??°H§&yL§r§‘q§ﬁpr?‘gant l4a’ ogcsgllgeerf&{'al ed as to

conpre55|ble

8 i N enclope |ddetrall | exctdmt n14aThe as tsltovwra pin 2Rigarer agpecthe
about t he foam,26_to f rth n a r e _of
seal i dam ’231 AZ sh% p%rﬁf'} g%i:’g g_{so %ﬁ%%g%gn% shd 74a ‘%eoé%?ﬁr ap

and a mast i c diameticdicad lycapprgedaneaus 75/\h| [Thescentrafi porbhonsalfaref s
shown as the pi-ef eidfth CORSt EWa1LA@ by lrubber gaskets 76. Each rubber

gasket 76 includes a planar portion 76a having a
longitudinal centrally Ilocated rib 76b along an inner

10 surface 76c which extends into seam 75. The rib 76b forms
an effective seal between the upper member 72 and lower
members 74 of tube 70 along the central location 75a of seam
75. A cable tie 78 may be positioned around assembled tube
70 and gasket 76 to hold them in place around central extent

a5 l14a’ of splice 14‘. wWith tube 70 in place as shown in
Figure 12 a pair of exposed lateral splice extents 14b’ and
l4c’ are defined on end side thereof.

Referring now to Figure 13, the comnstruction of end
seals or sealing dams, generally denoted as 24’ is shown.
20 Sealing dams 24’ are substantially similar to sealing dams
24, shown and described above with respect to Figures 4 and
5. Each sealing dam 24’ may be formed of a combination of
closed cell foam 26 and mastic tape 28 or as described
above, sealing dam 24‘’ may be formed of either foam 26 or
25 mastic tape 28 alone. A first pair of sealing dams 24a’,
24b’ are formed over cable jacket 13 adjacent splice 14’ and
a second pair of spaced apart sealing dams 24c’, 244’ are
formed over tube 70. Sealing dams 24c’ and 24d’ are formed
to have an overall diameter which closely approximates the
30 diameter of sealing dams 24a‘’ and 24b’, so as to permit the
accommodation of shell 30 thereover. Lateral splice extent
14b’ is defined between sealing dams 24a’ and 24c’ while
lateral splice extent l4c’ is defined between sealing dams
24b’ and 244’.



‘i's contenpl ated that other constructions nmay al so be forned.

Constructions such as successive alternating w aps of tape and foam
may be enpl oyed. The present invention further contenpl ates the use
of foam 26 or mastic tape 28 alone to 1015 form sealing dam 24.

However, as will be described in further detail hereinbelow it has

been found that tf&ch laterxahbcaRLPorPR¥LGE f PrEEREaIdD of 140 HeYWiRe a

wrappi ng of  jndivid@Ahe dorieeedSwilRBr 88V ehcbBMEdESheYDES 0 O(FEHT 6P A N,
as wel |l as structural

Ref err nQw t o
Figure 6, caf® e“‘%‘?f&?’ésﬁ?’@%ﬁ%ﬁ%% ofi\éscnéed AR VSesePRe| ﬁ\b&g?‘l HP |%8
shown.  Shel Iwzaﬁ,pga ain ehonrgdtiddrical marmed bé.hoﬁta%&ﬂ Jairalfl $pBbdéC

mat er i [ , ,gen |1y rect ul ar ving Q
| ongi t illdl nal é‘g;da&tssZ 147, 14273 opp §e§pppgﬁsve é‘e%%% g s%peﬁ'ed:m
di stance bet womrla® seallimgyidamsi 34/ edges 80 imndividually espaw lahai:rs:hel I

30 spans i tﬂ:ﬁ:heﬂ 11Gp L dd 1% ) - 'flgb lefé‘%aly?&% 'ée i n a
cylindri cal r’rﬁ’nner w t h opposed transverse e ove appl
form an el ongee #plﬂqtﬁmlﬂ’ﬁr Brtegpenbti §gprearound §Figet1Fk. (e ql}ds

having opposeg oaaanadsﬁ%adiﬂdéiﬁﬁ Reble jacket! e | eRg tydi NG cOAEE S
con truct|ons of shel) 30, are also within the

32 O he
cont &l at i or?"tffwatzl‘l’elyprqse?ﬁa 2431/ 48R 110 A psRper described

above with respect to Figure 9. The ends of enclosure
shells 30 overlying sealing dams 24c’ and 244’ secured in a

manner described hereinbelow with respect to Figure 15.

The open ends 32a of spaced apart shells 30 are
15 positioned so that the extending fingers 40 of each shell 30
interleave with the hook-shaped retaining elements 60 being
in géneral alignment. A cable tie 80 may be interposed
about the interleaved fingers 40 so that the hook-shaped
retaining elements 60 accommodate cable tie 80. Cable tie
20 80 may now be tightened, urging the distal portions 44 of
fingers 40 into contact with tube 70 thus securely
positioning the fingers 40 thereagainst. Such positioning
"serves to prevent outward migration of dams 24c’, 244’.
Also, such securement serves to interconnect the shells 30

25 preventing longitudinal movement therebetween.

In a manner generally described above, the enclosed

splice 14’ may be encapsulated with a curable encapsulant

56. Tube 70 having opposed open ends 70a and 70b has
central passage 70c in communication with the interior of

30 each enclosing shell 30. The enclosed splice 14’ may be
encapsulated with encapsulant 56 by injecting the
encapsulant into the inlet port 46 (Fig. 8) of one of the

two shells 30. The inlet port (not shown) of the other

shell is appropriately closed. The outlet port 48 of both

35 shells 30 may be used for the escape of air or alternmately



iupper and | ower shell halves such as those shown in the . above

identified '133 and ' 373 patents nmay al so be enpl oyed. 30 However, the
flexi ble shell 30 shown herein has particul ar utility as it permts
use on cable splices 14 of various 16 di aneters.

9 As the dianeter of splice 14 may vary dependi ng upon

t he amount omavepnriuderapresseneelint vadiveuthegediner cBrcapsulant tife

length of thgoRhaRaundeseprdyai-td ithe) lond) dHaLIbE0 ) will V;géré'ﬁlq:hreo%%?;d ld 30
ansverse| xtendi ng

includes a plurality of |0ongitudinall 5 space

score lines 5¥Pea’Ond=ha &fte other sﬁ%ﬂl Kiiy rfﬂf'p’t?éelcmtf 1 ihe 1nEe%ASE t he
Iength of thefsiwith shells &id aphéopubate Akl wigll eacapeitindsigh thy be
used t.o cut

or tear the shell 30 .al ne Qf ore lLines 36.,
For - plr poses SHfiLeh BPFESpLoRARReTRERe Felinh falvesl riionine' &5 eitize o,
shell 30 inceplddsea Jd'urtdi by encapmuddtiedngerBubber gaskets 76 form a
seal between the upper and lower portions 72 and 74 of tube
70 preventing escape of encapsulant between the ends of

shells 30.

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



'40. F| ngers 40 extend outwardly from | ongitudi nal edges 32. In the

preferredlﬂmwm ||||l3umers 40 are integrally formed with shell
Al's finger 40 i ncl udes a narrow proxi mal

portion 42" miedtat'el y extending 15 f£®m | ongi t udi nal edge 32 and a

wi der di st al port [ on 44 spaced from | ongi tudi nal edge 32.

-Shel | 30 fur tWEAY | AEN 34 et port 46 and a transversely spaced
outlet port 48 therethrough Ports 46 and 48 may be forned

integrally with the forrratlon of _shell 20 30 or_ may be placed in shell
30 after fornrhatiorf @fhes of pgaling an;alongate Ariige ot an eteehvbarent

an integrall Yed W1 dtdbmprising tthe tekepds el nf or ci ng nmenber 49 spans the
space between cﬁ%{xs 46 and 48. Thei use of of port, nd 48, w II be

described in furtH 189 1R STHEHW, © sal féP +A§ ndPe 2
speci fi cal |y genérgllly cilistixdicald) emeylosure tube wsaq::peﬂ: defiine emrpbsed

spli Ceg aiae%o {flérﬁf’lcése:?é’énéﬁfn %ch t&e de é q:u%th the shell 30

i's p05| t | one one anar %\t race 130a posi ti oned
in contact with constmucting deaiing. dpms shbdnhtl sajdsi¢abmdadpatcent

seal i ng 30 eaé@’@ﬁ}@"?@rs‘%ﬁfilcﬂ&ﬁ.@ AN ‘é@d’i’dg%@%% dachf eﬁa%k %id In

t hi s manner, 30is fornedinto a ¢ ure,
seal i ng dans BMPe|8RcABPER BABLtEOR Fﬂéﬁieéﬁteral splice extents between

a pair of sealing dams;

10 covering said exposed lateral splice extents with a
pair of elongate generally cylindrical splice enclosing
shells each shell havinj opposed open ends, said splice
enclosing shells and said tube being in communication; and

sealably attaching said open ends of each said shell to

15 said sealing dams to sealably enclose said splice.

2. A method of claim 1 wherein said £filling step includes
introducing said curable encapsulant into one of. said
shells.

3. A method of claim 3 wherein said shells include plural
elongate fingers extending from each of said ends and
wherein said sealably attaching stép further includes:

securing said fingers of each end outwardly adjacent
each of said sealing dams.

4. A method of claim 4 wherein said securing step further

includes: '
providing plural compressive fastening members; and
applying said compressive fastening members about said

fingers to secure said fingers outwardly adjacent said

sealing dams.

5. A method of claim 5 wherein said compressive fastening
members are loop-type cable ties and said fingers include
cable tie receiving members at the distal ends thereof; and



‘Shel | 30 is pewi Lkeat opposed transverse edges 34 over |l ap.
A strip.of gﬁmuu ﬂﬂrull 50 may be interposed
10 et wee a

b niwhe over+ apped edges 34. Any suitable gasketing
material may be enployed. In fact, it isl®ntenplated that ei ther or
both of strips of foam 26 or nmastic tape 28 may be enpl oyed as a

seal i ng gasket. whexeipr spddl yrplriramker igcludeshekecusdngosaidacabileary
cylindrical @3@s03de8ivengbauibers of stild Einbhrl i ndbath! fa5F8! LY, A

24 cl osi ng opposed open ends 32a thereof. order to
retain shell 30 in a closed cylindrical construction, a plurality of

radi al |y congressitwe aft adXedtrildhl cablleaabingBancoiesict i Di@hative

t her ear ound. O&%tor re oefl‘;[nhea e stc{a Dbda s vPosi tioned directly
over each of &84 n i gatg, expqsed s“s‘%rﬁf’etr veen appced ARARL S| ve
engagenent iends of saidi jhcketd dretapparatius foRlenoliostnlyi 8gidaskpdsed

adj acent Ope@plice comprising:

an elongate cylindrical tube positionable about and
enclosing a central extent of said splice and defining a
pair of exposed lateral splice extents between ends of said
tube and said jacket ends; _

a pair of elongate enclosure shells for enclosing said
lateral splice extents, each said shell having opposed open
ends for splice passage therethrough; and

sealing dams positionable about said tube ends and said
jacket ends for closing said open ends of said shells.

7. An apparatus of claim 12 further including means for

sealably securing said shell ends to said sealing dams.

8. An apparatus of claim 13 further including a curable
encapsulant £illing said tube and said enclosure shells.

9. An apparatus of claim 14 wherein each said shell
includes plural elongate securement fingers extending from
the ends thereof and wherein said securing means includes
securing said shell fingers at a location outwardly adjacent
said sealing dams.

10. An apparatus of claim 16 wherein said securing means
includes a plurality of cable ties positionable about said
cable jacket ends and said tube for securing said shell
fingers thereabout.



end 32a. 15 The present construction of sealing dans 24, as

above - described, formed with a conbinati-on of closed cell foam 26
and mastic tape 28, provides a superior seal at open ends 32a of
shell 30. Wile tight conpressive engageréht nust be 20 mai nt ai ned

bet ween shell 30 and seaI[ng dans 24, _over - conpre55|on .caused by
tightening of straps 54EOREHE ARSULATTON ENCLOSURE,FOR AN se conpr essive

fl ow or novement of dams 24. ELQNGKME ehsnn gesgerbed conbination of foam
26 and nmastic tape 28 provides sufficient rigidity to sealing dans
24, reducing 25 this tendency. Havi ng constructed

encl osure 52ABBEBACEOFcFHEADISCLOSURER:f ective sealing of the splice 14 may

be achi eved by [ C 0. encl.qsu 2. In
or der to e fecttlh\gtj] %s%a éa%{llt%% %?l'% ?%t %ﬁsﬁ:&f ﬁﬁ%%‘%
encapsul ant Stapgaket &Eéhcﬁh@flmcﬁlsmtﬂmalspabés-ofmhentral extexi \sflual
i nsul at ed Coﬁﬂécéﬁlicézlst&ﬁ‘cf@é@@% @Eg&ﬁnﬁ?ﬁcal enclPSu}:?J @@gdsé e

encl osure 52 un ﬁ%gfressure A nmet hod appar a
encap3ul at i n§ e s FRassthddpterads srlice eXten%om aﬁ%lchlesﬂﬁrdd)ed

in above- menthenedfu S. sdalldnly NGamsS5are Sorndbridfed SR tSeRhe ML
1993, enti tggﬁiac%{: eacﬁ end of the cable splice and adjacent each end
of the tube. The exposed lateral splice extents are covered

with a pair of elongate generally cylindrical splice

10 enclosing shells each having open ends. The open ends of
the shells are sealably attached to the sealing dams to

sealably enclose the cable splice. The shells and the tube

are filled with a curable encapsulant to fully encapsulate

the cable splice.



| . . . 221
« Resistant Cable Splice and Sealing S%mhétyre Thereof and u. S

Pat ent No. 5,251,373 issued October 12, 1993, entitled "Met hod for
Protection of Cable Splice". . “These patents are- i ncorporated herein
by reference. - 5 . In the preferred enbodi mrent shown herein
encapsul ant 56 is poured into enclosure 52 froma suitabl e container
57 through inlet port 46. The encapsul ant nmay be applied under’
pressure or may be subsequently pressurized. Spacer web 20 (Fig. 3)
permts encapsulant to flow conpletely around 10 splice 14. Cuflet
port 48 serves to permt the escape of air to allow enclosure 52 to
be filled with encapsul ant™5b. Qutlet port may al so serve to permt
escape of sone encapsul ant provi ding indication that.,:t.he encl osure
IS filled. Alternatively, a pressure relief valve (not shown) 15
may be interposed in outlet port 48 in a manner taught in t he
above-referenced '133 and '373 patents. As the encapsul ant
56 is forced into enclosure 52 under pressure, o
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s TsB 122
there ts a tendency for the encapsulant;?gﬁq96rt out war d pressure on
she

seal i ng -dans 24 cl osing open ends 32a o 1 20 30.. Such outward
pressure nay be sufficient to cause m gration of the sealing dans 24
out fromthe open ends 32a of shell 30. In erder to prevent such
outward m gration, sealing dans 24 are retained by extending fingers:
40. Referring to Figure 9, a cable tie 58 or other 25
radi al | y- conpressive fastening nenber is | ooped around cabl e j acket
13 and extending fingers 40 which gxtend circunferentially
about jacket 13. The cable tie 58 is tightened so that the tie
conmes in contact with distaﬁ”‘““--pe;&hens_AA_aL_LLngers 40. Each of
di stal portions 44" 30 i ncl udes an outwardly extehding retaining el ement
60, which | S <P Vi RARestase-af 1 _Leverse hooK. Wile hook-
shaped et ai ni ng_el EXONSIGE] ERATRIRALTRED EEAIFDE /¢t echni que
for supporti AR AAA I | tochhi'ques may_ al so
be enpl oydd- ) R XREIR X G] PR popls (8358
The jabl e tjie=5¢ ma AN A AV AAVAY, o
4 e 4
& N_"]
’ ) AVAVAY > pm—
C 4 p—
13 K
SRR . /0 '(/o
vavavavh

—— e

FlG. 4

This Sheet Has Been

T



12 t hreaded or snapped intB”}ggiﬁookfshaped retaining el enents

60. " As seen in FiguTe3 , the cable tie 58 is then

ti ght-ened, pref by Qhand, about cable jacket 13. 1In 5 hi s
‘manner, the proXi of fingers 40 arp 34 siij ned al ong
an exterior annular sur g dans The cable tie
58 -being retained by re S fingers 40
to cable jacket 13 0 ; 4 enting
novenent 10 t her eof . Suth e (tAvard m gration of -

seal ing dam 24 upon the
described in t ab

As

encapsul ant 56 s to

A Nl lila conci ot gneys
ettt G- B S-S B

/ 14.
Pe+erenced-fncUrpUrated—-———**%ﬁféﬁggzgnhe

establTshing a

J
At Ver.y snort period 15

noi sture barrier in ar
hour). Theref '
positionally c e s
encapsul ant cures and
dans 24. Aften
I nt er posed in

s only necessary
ling dans 24

af time (about one
for the ]]ngaEEEAO to
until sucH ting as the

pressure is exerted _upon sealing
56 cures plugs or cap§:§2:§§§ 64 may be
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20 * 46 and 48 to close off the de %ézil" Ref erring
er

additionally now to Figures 11-15, a furt enbodi nent of the
present invention is shown. The nethod and apparatus descri bed
“herein may be enployed to enclose an extended | ength of cable splice
whi ch woul d exceed the 25 | engt h wwkj ch could be normally covered

enpl oyi ng the splice encl-osur®’ desgri bed in Figures 1-10.

Referring specifically to Figure 11//tel ec ni cati ons cable 10 is
shown having an el ongat e, exposed g¢a or spli 14' extending

bet ween cl€ apay porti ngﬁ%f cablgj acket 13. S7splice 14' s

typi cal l ofﬁg | engt ic@; xcgds™ he maxi mum | engt h whi ch nay be
covered wh §525;~Epclosure shelf 30 déscri bed above (Fig. 6). In

{ St Ny oﬁ;%nplat hat splice 14' .8y be encl osed
13

FIG. 8
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nore enclosure shells 30 in a pper descri bed herei nbel ow.

As with the enbodi nent descnd® sabove, initially stabilizer bar 16
(Fig. 2) is used to span the3fBtice so as - to provide structura
stability and to assure electrical 5 .ground continuity across.the
splice. As the splice 14' has an extended | ength, the present
i nvention provides an extensi on nenber 17' which provides for the

-~ connection of a-~ pair of spaced apart stabilizer bars 16 of the type
descri bed above. Extensionenber 17" is gen a U 10 shaped
channel whi ch accommpdates therein ends 16a oj\-2 e . apart

., secured to cable
pdi*acent ends 16a of
nmenber 17'.

stabilizer bars 16. Each stabilizer bar
jacket 13 in a manner descri bed above. The
spaced apart stabilizer bars 16 are
Appropriate fastening hardware may 15
menber 17' to maintain structqy al d{ ground contd nuity between the
spaced apart stabilizer bars itign of
stabilizer bars 16 w t hiTg-nmenbe g rl ysadj usted so as
to accomodat e splices 14 of y&f 'ﬂE‘ > meftdi oned 20
above the stabilizer bars‘@lnchggi' ' secured to
cable 10 across splice 14" -prjor«to
conductors 12 assuring ground

o
-
- taced

i
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the splices. After the stablllzer bars 16 and nenber 25 17" have been
installed, the splice 14 may be surrounded with a mesh 20 of the
type shown above in Figure 3 s Sheetias Been Replacddhe for mation of the

encl osure. However, for S|an| descrlptlon t he stabilizer
bars 16, nenber 17' and web 20 shomn i n the remaining
figures. 30 Referring now to |gures 12 and 14, a central extent
14a' of splice 14" is enclosed with a two-part cylindrical t ube 70.
Tube 70 includes -a pair of opposed open ends 70a and 70b defining a
central passage 70c therebet Tube 70 may be a rigid plastic
menber preferably forned of V\?.er}e 11 14
ponV|nyIchIor|de(£FKK3 conprising upper and l;ower semi - cylindrica
menbers 72 and 74 Menbers 72 &4 may be|7 pgbM™ i oned about central

ice 14' so MAS toy {: 4 :2:49
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upper and | ower portions 72 and 74 deflnes dlanetrically opposed
seans 75. The central portions 75a of such seans are seal ed by
rubber gaskets 76. [Each rubber gasket 76 includes a planar portion
76a having a | ongi tudi nal centrally located rib 76b al ong an inner
10 surface 76¢c which extends into seam75. The rib 76b forns an
effective seal between the upper nemnber 721and Ioweﬂﬂ7 menbers 74 of
tube 70 along the central |ocation 75a off_seam /5. A cable tie 78
may be positioned around assenbl ed tubg asket 76 to hold
themin place around central extent 152 g ee 14" . Wth tube
70_in_place as shown in /e Of exposed_| ateral splice
extents 14b' and 14c’ #fined on epd1¥ftie t hereof. ‘

Referring now to Fi g% 13, rqﬁ seal s or sealing
&galing dans 24'- are -

dans, generally denoted a
substantlally simlar t shown and described above
ng dam 24' nmay be forned

\CI)V:‘tQ (r:gfrgfrytc-’onlqﬂes d3nastic tape 28 or as

descri bed - above, Bal | forned of either foam 26 or
25 e lASLI C tape .28 al 0 i AL pair offhealfg dans 24a' .
. 24D are forned oyer: cabl ey 13 @ ';;”/ splice 14" and a:
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ENT SHE \
formed over IBM——S%}-T ngidans 24c' and 24d' ar&™f p}‘n;e;t":?:*:ﬁ: te._zﬂ.ce?_g ta ;m.’_’ —
n’é '....J h1€:

o

sely approximates the gor d‘F§ h f d
oModaEY o ‘6 0%29

o as to pernmt the |

an overal |l ldilaneter ﬁﬁﬂ cI
seal i ng danp P44'4 BBB

.....

shel | 30 therkover. Laterall dplice extent 14b ‘deflnéﬁ’%etweam

seal i ng da a and 24c' while —tat er al spl 1 M@ﬂ 7198 223 s:,g
defined bet\een seali-hg 24b' and 24d' *“ t”fwgﬂzm“
15 - Each Iateral cabl e spllce extent h4b

i ndi vi dual |y covered WFORCED ENEARSTLATIQN
substantially descri bed above. One shell 30 is
cylindrical manner about end | ELONGATE,CABLECSPLICEyteonts  14b', 14c'.

The opposed open ends of shell 30 overlap seal i ng dans 24' so0 as to
i ndi vi dual | y_s ' and 14c". The shells

my be securetrd Feeot— B4 therearound (Fig. 15).
The ends ahesrpﬂ-éaaer&ﬂ apph:‘:mt:.mbie Jaacdcettlh%zanﬁpzbd.ns-g@lmcbﬂo

outwardly oty 562l 899052880t RN 1ddt FodTHUIYR19R8C 68853, 357 £iled

on January 17, 1995 and entitled "Forced Encapsulation Cable

5 Splice Enclosure'.

BACKGROUND OF THE INVENTION:
The present invention relates generally to a method and
apparatus for sealably enclosing an extended length of a
cable splice. More particularly, the present invention
10 relates to a method and apparatus for providing an enclosure
for an elongate cable splice which accommodates forced

encapsulant therein for sealing the cable splice.

FIELD OF THE INVENTION:
Electrical cables, especially telecommunications cables
15 are typically run outdoors, either suspended overhead or
. buried underground. In order to effect repairs to the
individual conductors within the cable, or to make
interconnections thereto, the integrity of the cable must be
violated. . Once repairs or interconnections are
20 accomplished, the exposed area of the cable, commonly
referred to as a cable splice, must be resealed in order to

protect the conductors against the outdoor environment.

Many téchniques are currently known for sealably-

covering cable splices. . One particularly effective

25 technique is to use a cable splice closure, which includes
an enclosure filled with an encapsulant which fully
surrounds the splice to seal the splice against moisture
penetration which is prevalent in outdoor environments.

These encapsulants are typically provided in a semi-fluid

30 state and poured into the enclosure over the cable splice.
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above with respect to Figure 9. The ends of encl osure shells 30

overlying sealing dans 24c' and 24d' secured in a manner descri bed

her ei nbel ow with respect to Figure 15. The open ends 32a of

spaced apart shells 30 are 15 positioned so that the extending fingers

40 of each shell 30 interl eave with the hook-shaped retaining

el ements 60 being in general allignment. A cable tie 80 may be’

i nt er posed about the interleaved fingers 40 so that the hook-shaped

retaining el ements 60 acconmobdate cable tie 80. Cable tie 20 80 may now

be tightened, urging the distal portions 44 of fingers 40 into

contact with tube 70 thus securely positioning the fingers 40

t her eagai nst. Such positioning serves to prevent outward mgration

of danms 24c', 24d'. Al so, such securenent serves to interconnect the

shells 30 25 preventing | ongitudi nal novenment therebetween.

In a manner generally described above, the enclosed splice 14" may

be encapsul ated with a curabl e encapsul ap M™be 70 having-

opposed open ends 70a and 70b has ,g;ntral passage 70c in

comruni cation with the |n1_e.g_|__g,r_’_r 30 each encl dOgi -

encl osed ép |ce 14 naéﬁ —cRcapstHated—wtf enca ant 56 b
capsul a

Inj ecti ng N 1 0 I I A 41 80 21 AR AT A1 46 (F| . 8) of on f
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two shells 30. The inlet port (not shown) of the other shell is

appropriately closed. The outlet port 48 of both 35 shells 30 nmay be
used for the escape of air or alternately

16 - may include a pressure relief valve therein. Encapsul ant 56
forced under pressure into one shell 30, wll_pass through- tube 70
into the other shell to entirely fill thein-tér_Lor of both shells
and the tube. Air will escape through the 5 outlet ports (or pressure
relief valves) allowing the entire splice 44" to be encapsul at ed.

Rubber gaskets 76 form a . seaIJ‘bet-w pper and | ower portions
72 and 74 of tube 70 prgyenting_escape Wt bet ween t he

ends of shell's 30. 10 &&XX N RELQUS changes ta the foregoing
descri bed and SRS ORI edent to thoge, skilled
in the art. : X '

X PR P -f‘;’-\'t)'e:g- pe” of the
invention is se X IR TREEX TR et
v A



17 "~ VAT IS CLAIMED I S; 1. A method of sealing an el ongate

splice of an electrical cabl e conprising the steps of:
enclosing a central extent of said splice in a generally cylindrical
encl osure tube so as to define exposed 5 | ateral splice extents on
each side of said tube; constructing sealing dans about said
cabl e adj acent each end of saigl cable splice and adjacent each end
of said tube so as to position said |lateral splice extents:-between
a pair of sealing .dans; 10 covering said exposed | ateral splice
extents with a pair of elongate generally cylindrical splice
encl osi ng shel |l s each shell having opposed open ends, said splice
encl osing shells and said tube being in comunication; .and
seal ably attaching said o nds .Qf each said shell to
> - 3¢ 36
e r'/
g o—= —=
———'\_.__J : .
= —
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15 =~ said sealing dans to seal ably enclose said splice. 2. A

met hod of claim1 wherein said filling step includes I nt roduci ng
said curable encapsulant into one of said shells. 3. A
met hod of claim 3 wherein said shells include plural el ongat e
fingers extending fromeach of said ends and wherein said seal ably
attaching step further includes: 4 securing said fingers of each
end outwardly adjacent each of sard sealing dans. 4. A
met hod of claim4 wherein said securing step further i ncl udes:
provi di ng plural conpressive fastening nenbers; and appl yi ng
sai d conpressive fasteni ng nenbhers about said fingers to secure said
fingers outwardly adjacent said seal i ng dans. - 5. A nethod
of claim5 wherein said conpressive fasteni" menbers are | oop-type
cable ties and said fingers include /- cabke tie receiving nenbers at
the distal ends thereof; and ;

1O : qu
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18 wherein said applying step includes securing said cable ties

recei ving nenbers of said fingers with said cable ties. 6. In an

el ectrical cable having an outer insulative jacket and an el ongate exposed
splice between spaced apart ends of said jacket,. an apparatus for encl osing
sai d exposed splice conpr-ising: an elongate cylindrical tube

posi tionabl e about and enclosing agcentral extent of said splice and
defining a pair of exposed | ateral3plice extents between ends of said tube
and said jacket ends; a pair of elongate enclogure
enclosing said |lateral splice extents, each said s
ends for splice passage therethrough; and seal
about said tube ends and said jacket ends for SQ 0s
said shells.

avi ng opposed open
dang. posi tionabl e
ard open ends of
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7. . An apparatus of claim 12 further including means for seal ably securing

*said shell ends to said sealing dans. 8. An apparatus of claim 13
further including a curable encapsulant filling said tube and said
encl osure shells. 9. An apparatus of claim 14 wherein each said shel

i ncl udes plural elongate securement fingers extending fromthe ends thereof
and wherein said securing neans i nchudés_ securing said shell fingers at a

| ocation outwardly adjacent $aid sealing damns. 10. An apparatus of claim
16 wherein said securing neans includes a plurality of cable ties

posi tionabl e about said cable jacket ends and said tube for securing said

shel | fingers thereabout. F,G 11 _
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