OPTICAL CABLE CONNECTION BOX WITH AUXILIARY DEVICE FOR GAP FILLING AND
WATERPROOFING CROSS-REFERENCE TO RELATED APPLICATION AND CLAIM OF PRIORITY
[0001]The application claims the benefit of the PCT Patent Application No. PCT1CN20101074946,
filed on July 2, 2010, in the China Intellectual Property Office, the disclosures of which are
incorporated herein in their entirety by reference. FIELD OF THE INVENTION [0002]The present
invention relates to a cable splice enclosure having an auxiliary device for filling an interstice and
proofing against water. For example, the cable splice enclosure can be a shell, closure, housing, or
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using an elastic shrinkable tube for waterproof treatment when an intermediate splice or a branching
splice of a cable is operated. GAP FILLING AND WATERPROOFING

CROSS-REFERENCE TO RELATED APPLICATION AND CLAIM OF
PRIORITY

[0001] The application claims the benefit of the PCT Patent Application
No. PCT/CN2010/074946, filed on July 2, 2010, in the China Intellectual
Property Office, the disclosures of which are incorporated herein in their entirety
by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a cable splice enclosure having an
auxiliary device for filling an interstice and proofing against water. For example,
the cable splice enclosure can be a shell, closure, housing, or casing. In
particular, the present invention relates to an improved cable splice enclosure
capable of using an elastic shrinkable tube for waterproof treatment when an
intermediate splice or a branching splice of a cable is operated.
BACKGROUND OF THE INVENTION

[0003] In the technical field of the wire transmission such as the
telecommunication, cable TV and monitoring system, the fiber-optic cable is
widely used for transmitting audio, data and video messages. The fiber-optic
cable transmits messages to any designated location with the assistance of a
cable splice enclosure to operate a connection and a splice of the cables.

[0004] The conventional fiber-optic cable 1s mostly used as an
intermediate backbone cables. The cable splice enclosure is mostly used for a
linear splice operation and a branching splice operation. The linear splice

operation is an operation of connecting a truncated cable with one other cable



BACKGROUND OF THE INVENTION [0003]In the technical field of the wire transmission such as the
telecommunication, cable TV and monitoring system, the fiber-optic cable is widely used for
transmitting audio, data and video messages. The fiber-optic cable transmits messages to any
designated location with the assistance of a cable splice enclosure to operate a connection and a
splice of the cables. [0004]The conventional fiber-optic cable is mostly used as an intermediate
backbone cables. The cable splice enclosure is mostly used for a linear splice operation and a
branching splice operation. The linear splice operation is an operation of connecting a truncated cable
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also necessarily applicable to an intermediately introduced branch splice
operation for massive fiber-optic cables, which is an operation for further
connecting some small quantity of unused cables split from a backbone cable
with multi-core optical fibers in the middle portion via a cable splice enclosure
to one other intermediate splice cable for connection to a new user side when a
fiber-optic cable service is required for a customer. In most of such cases, the
backbone fiber-optic cable, especially the fiber-optic cable in use, cannot be cut
off.
[0005] In the prior art, the methods of waterproof treatment to an end
surface of a cable splice enclosure allowing cables to pass therethrough for a
direct splice or a branching splice operation include three types: the mechanical
type, the heat-shrinkable type, and the elastic shrinkable tube type. The
components of the mechanical type is complicated and of a high cost. The cost
of the heat-shrinkable type is comparatively low. However, the heat-shrinkable
type has some disadvantages of, for example, a necessity to use the torching
when under construction, a difficulty of controlling a consistent quality, an
adverse influence to water-proof effect caused by cable shaking and distortion,

and a bad qualification inadequate to an underground fiber-optic cable installed

in a manhole where water is accumulative all the year round although it is



surface of a cable splice enclosure allowing cables to pass therethrough for a direct splice or a
branching splice operation include three types: the mechanical type, the heat-shrinkable type, and the
elastic shrinkable tube type. The components of the mechanical type is complicated and of a high cost.
The cost of the heat-shrinkable type is comparatively low. However, the heat-shrinkable type has
some disadvantages of, for example, a necessity to use the torching when under construction, a
difficulty of controlling a consistent quality, an adverse influence to water-proof effect caused by cable
shaking and distortion, and a bad qualification inadequate to an underground fiber-optic cable installed
in a manholeladneatewatebés ased molatiieaalgtile yeaa rowtt mithougd itisviademeate toOa ubed in a
hanged or a wall-mounted environment On the contrary, the elastic shrinkable tube type is the most
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of the elastic shrinkable tube with the enlargediinside diarmeter to cover the outer portion of the hollow
cylindrical tobrstifspgosed on an end surface for a fiber-optic cable to pass therethrough, and put the
other portion of the elastic shrinkable tube to cover the portion of the fiber-optic_cable passin
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waterproof treatment by using an elastic shrinkable tube is performed as follows.
Firstly, put a portion of the elastic shrinkable tube with the enlarged inside
diameter to cover the outer portion of the hollow cylindrical tube disposed on an
end surface for a fiber-optic cable to pass therethrough, and put the other
portion of the elastic shrinkable tube to cover the portion of the fiber-optic cable
passing therethrough, connecting to and lying externally to the hollow
cylindrical tube. After extracting the hard tubular plastic object having a spiral
shape inserted inside the elastic shrinkable tube, the inside diameter of the
elastic shrinkable tube restores back to a small inside diameter originally in the
situation before it was enlarged. The small inside diameter is less than both the
outside diameter of the hollow cylindrical tube and that of the fiber-optic cable,
so that a shrinkage force in the diametrical direction is exerted on the outer

portion of the hollow cylindrical tube and the portion of the fiber-optic cable



cable splice enclosures using an end surface passing therethrough a fiber-optic cable going to be
operated by a branch splicing of an intermediately introduced connection merely include two types: the
mechanical type and the thermal shrinkable type. The reason why an elastic shrinkable tube for
water-proof treatment cannot be used for an intermediately introduced branching splice operation of a
fiber-optic cable is that, while preparing a fiber-optic cable for an intermediately introduced branching
splice operation, it is necessary to be under the conditions that the fiber-optic cables and cores
contained therein cannot be cut off, and that the fiber-optic cable has to be in a dual-cable manner to
go into the Kaageementialgdtcahte splicaveoylosdrasidubecmne ctiog land atsplppeop staiicnse
However, an elastic shrinkable tube, after shrinking, is difficult to tightly cover the interstice formed
between this d@aM&hracesdEihe waterproof effect cannot be achieved. Besides, there are specific
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manner, the inside diameter of the longer side is larger than 6 mm based on the requirements of the
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type can only be used for the direct splice and the branching splice operations, while the water-proof
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an intermediately introduced connection. O0.08|Therefo.re, if there is a feasible solution to improve the
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utility for th%ﬂéﬁjh‘ﬁg}issq%%%,% Pikd RN GMe tube, after shrinking, is difficult to
tightly cover the interstice formed between the dual cables so that the waterproof
effect cannot be achieved. Besides, there are specific technical standards for the
bending of the fiber-optic cable. Generally, the bending curvature of an outdoor
fiber-optic cable allows 3 mm in radius, which is 6 mm in diameter. Therefore,
for the diameter of a hole of the hollow cylindrical tube for passing therethrough
the fiber-optic cable in a dual-cable manner, the inside diameter of the longer
side 1s larger than 6 mm based on the requirements of the general
telecommunication supplier. However, the diameter of a general fiber-optic
cable is merely 1.5 to 2 mm so that there will be a big breach between the rim of
the hole and the fiber-optic cable. That is why it is not suitable to adopt an
elastic shrinkable tube to perform the water-proof treatment. Thus, for the cable

splice enclosures of the prior art, the water-proof treatment of the elastic



[0010]In accordance with an aspect of the present invention, a cable splice enclosure is provided. The
cable splice enclosure includes at least one end surface passing therethrough a first cable, wherein
the first cable has a fiber-optic core therein and is bent in a U-shape, or is oppositely bent, without
breaking the fiber-optic core, and the bent first cable has an inner part in the cable splice enclosure
and an outer part out of the cable splice enclosure, at least a first hollow cylindrical tube formed on the
end surface and passing therethrough the bent first cable, at least an auxiliary device cooperating with
the outer part of the bent first cable to form a first waterproof structure, and at least a first shrinkable
tube coverishrarkabler sibéacepef thn fiostl hdleva sydntsicahtulderectd griicatandutfec®ciitleiagXxiliary
device to form a second waterproof structure. [0011]Moreover, the auxiliarge\(ice has at least one
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thereon for paasihe saesetiiesgbm second cable.
[0008] Therefore, if there is a feasible solution to improve the cable splice
enclosure of the prior art so that a cable can pass through an end surface of a
cable splice enclosure and a hollow cylindrical tube disposed thereon in a dual-
cable manner, an elastic shrinkable tube is possibly used for the waterproof
treatment. If the method of cable splice operation using the cable splice
enclosure and waterproof treatment is feasibly standardized, not only the quality
and safety of the construction are improved, but also the manufacturing and
maintenance cost of the constructor are greatly lowered.
[0009] In order to overcome the drawbacks in the prior art, a cable splice
enclosure is provided. The particular design in the present invention not only
solves the problems described above, but also is easy to be implemented. Thus,
the present invention has the utility for the industry.
SUMMARY OF THE INVENTION
[0010] In accordance with an aspect of the present invention, a cable splice
enclosure is provided. The cable splice enclosure includes at least one end
surface passing therethrough a first cable, wherein the first cable has a fiber-
optic core therein and is bent in a U-shape, or is oppositely bent, without
breaking the fiber-optic core, and the bent first cable has an inner part in the
cable splice enclosure and an outer part out of the cable splice enclosure, at least
a first hollow cylindrical tube formed on the end surface and passing
therethrough the bent first cable, at least an auxiliary device cooperating with

the outer part of the bent first cable to form a first waterproof structure, and at



[0013]Moreover, the cable splice enclosure further includes a second shrinkable tube covering an
outer surface of the second hollow cylindrical tube and a part of the second cable passing out of the
second hollow cylindrical tube to form a third waterproof structure. [0014]Moreover, the cable splice
enclosure further includes at least a first cable fixture device fixing the inner part of the bent first cable,
in which the first cable fixture device has at least one component selected from the group consisting of
a fastening ring, a fastening band, a clamping joint and a combination thereof. [0015]Moreover, the
end surface has a first location passing therethrough a main cable. The cable splice enclosure further
includes théeast ad |dast asteliektible distbsuppetrwith arcodetting diskcd heffitdtdofatiorhisltisposed at
a first linear path on which the main cable enters the cable splice enclosure without being blocked and
interfered byHBAUAARLIHBCIRR THE IERE, U356 SbItfo BRSVHDIHEENISR BRI o $eRRBEssity of
being bent {%% il%tgb/s?&%q.ﬂﬁg of a hinder by a cable collecting disk right after going into the cable

.

splice enclosure having a small Space that causes a problem of a poor transmission quality.
[0011] Moreover, the auxiliary device has at least one component selected

from the group consisting of a cable bundling enclosure body, a fixing screw, a
waterproof glue having characteristics of adhesion and plasticity, an elastomer
waterproof pad and a combination thereof.

[0012] Moreover, the end surface has a second hollow cylindrical tube
formed thereon for passing therethrough a second cable.

[0013] Moreover, the cable splice enclosure further includes a second
shrinkable tube covering an outer surface of the second hollow cylindrical tube
and a part of the second cable passing out of the second hollow cylindrical tube
to form a third waterproof structure.

[0014] Moreover, the cable splice enclosure further includes at least a first
cable fixture device fixing the inner part of the bent first cable, in which the first
cable fixture device has at least one component selected from the group
consisting of a fastening ring, a fastening band, a clamping joint and a
combination thereof.

[0015] Moreover, the end surface has a first location passing therethrough
a main cable. The cable splice enclosure further includes therein at least a
collecting disk support with a collecting disk. The first location is disposed at a
first linear path on which the main cable enters the cable splice enclosure
without being blocked and interfered by the collecting disk. Therefore, it is
possible to prevent the main cable from a necessity of being bent immediately

because of a hinder by a cable collecting disk right after going into the cable



[0016]Moreover, the end surface has a second location passing therethrough a third cable, and the
second location is disposed at a second linear path on which the third cable enters the cable splice
enclosure without being blocked and interfered by the collecting disk. The operation related to the
fixing, storing, and allocating of the cable collecting support can still follow an originally designed
technical operation procedure to reduce the adverse influence caused by changing the location for
passing therethrough a cable. Accordingly, the application field of the end surface for the cable to pass
therethrough is promoted, and the technical quality of the related operation is assured as well.
[0017]Moresplécethencabiesplihevanglosurenfiatihespinctudbata sauses calpedbiene dedviee fiwiog the
collecting disk support, wherein the second cable fixture device fixes the collecting disk support at a
specific podfiB EBSRAPSHIINGYo the second location. [0018]Moreover, the first shrinkable tube is one
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storing, and allocatlng of the cable collecting support can still follow an
originally designed technical operation procedure to reduce the adverse
influence caused by changing the location for passing therethrough a cable.
Accordingly, the application field of the end surface for the cable to pass
therethrough is promoted, and the technical quality of the related operation is
assured as well.
[0017] Moreover, the cable splice enclosure further includes a second
cable fixture device fixing the collecting disk support, wherein the second cable
fixture device fixes the collecting disk support at a specific position
corresponding to the second location.
[0018] Moreover, the first shrinkable tube is one selected from the group
consisting of an elastic shrinkable tube, a heat-shrinkable tube and a
combination thereof.
[0019] In accordance with another aspect of the present invention, a cable
splice enclosure is provided. The cable splice enclosure includes at least one
end surface passing therethrough a cable bent into a first part having a U-shaped
part in the cable splice enclosure and a second part having a linear part out of the
cable splice enclosure, wherein the linear part of the cable has an interstice, at
least a hollow tube formed on the end surface and passing therethrough the cable,

at least an auxiliary device cooperating with the linear part of the cable and



filling the interstice to form a first waterproof structure, at least a first shrinkable device covering an
outer surface of the hollow tube and an outer surface of the auxiliary device to form a second
waterproof structure, and at least a cable fixture device fixing the U-shaped part of the cable. [0020]In
accordance with a further aspect of the present invention, a cable splice enclosure is provided. The
cable splice enclosure includes an end surface separating the cable splice enclosure into an inner part
and an outer part, at least a hollow tube configured on the end surface and passing therethrough a
cable" at least an auxiliary device filling an interstice to form a first waterproof structure, at least a
shrinkable didling dovénirystrceuefaunfacist twatboimv fuitrnatdanaoltas sarfase dirimdk abixiliary
device to form a second waterproof structure, and at least a cable fixture device being used to fix the
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Meanwhile fihe,gallehas ﬁ{ﬁrﬁgsﬁgm}a@h%&r@@xtgﬂmm@me inner part and a second segment
leaving from the inner part. The first and the second segments have an interstice therebetween to
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auxiliary
a hollow tube configured on the end surface and passing therethrough a cable, ,

at least an auxiliary device filling an interstice to form a first waterproof
structure, at least a shrinkable device covering an outer surface of the hollow
tube and an outer surface of the auxiliary device to form a second waterproof
structure, and at least a cable fixture device being used to fix the portion of the
cable in the inner part of the cable splice enclosure. The cable passing through
the hollow tube is arranged to extend from the outer part to the inner part
through the hollow tube, leaves a portion in the inner part, and leave from the
inner part through the hollow tube toward the outer part. Meanwhile, the cable
has a first segment before extending into the inner part and a second segment
leaving from the inner part. The first and the second segments have an interstice
therebetween to which the interstice is necessary to be filled by the auxiliary
device.

[0021] The above objectives and advantages of the present invention will
become more readily apparent to those ordinarily skilled in the art after
reviewing the following detailed descriptions and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS



device for filling an interstice and proofing against water according to a first embodiment of the present
invention; [0023]Fig. 2 shows an end surface on the cable splice enclosure for a fiber-optic cable to
pass therethrough according to the first embodiment of the present invention; [0024]Fig. 3 shows the
interior of the cable splice enclosure in one view according to the first embodiment of the present
invention; and [0025]Fig. 4 shows the interior of the cable splice enclosure in another view according
to the first embodiment of the present invention. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0022] Figs. 1(A)~1(E) show a cable splice enclosure having an auxiliary

device for filling an interstice and proofing against water according to a first
embodiment of the present invention;

[0023] Fig. 2 shows an end surface on the cable splice enclosure for a
fiber-optic cable to pass therethrough according to the first embodiment of the
present invention;

[0024] Fig. 3 shows the interior of the cable splice enclosure in one view
according to the first embodiment of the present invention; and

[0025] Fig. 4 shows the interior of the cable splice enclosure in another
view according to the first embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0026] The present invention will now be described more specifically with
reference to the following embodiments. It is to be noted that the following
descriptions of preferred embodiments of this invention are presented herein for
the purposes of illustration and description only; it is not intended to be
exhaustive or to be limited to the precise form disclosed.

[0027] First Embodiment:

[0028] Please refer to Figs. 1(A)~I1(E), which show a cable splice
enclosure 1 having an auxiliary device for filling an interstice and proofing
against water according to a first embodiment of the present invention. The
cable splice enclosure 1 includes an end surface 2 for a cable to pass
therethrough. The end surface 2 has a hollow cylindrical tube 3 formed thereon,
as shown in Fig. 1(A). The cable splice enclosure further includes an auxiliary
device for filling an interstice and proofing against water, and an shrinkable tube
4 which can be an elastic shrinkable or a heat-shrinkable one. As shown in Fig.

1(B), the auxiliary device includes two pieces of bundling bodies 401, fixing



[0026]The present invention will now be described more specifically with reference to the following
embodiments. It is to be noted that the following descriptions of preferred embodiments of this
invention are presented herein for the purposes of illustration and description only; it is not intended to
be exhaustive or to be limited to the precise form disclosed. [0027]First Embodiment: [0028]Please
refer to Figs. 1(A)-1(E), which show a cable splice enclosure 1 having an auxiliary device for filling an
interstice and proofing against water according to a first embodiment of the present invention. The
cable splice enclosure 1 includes an end surface 2 for a cable to pass therethrough. The end surface 2
has a hollosceglirsd €A, tulae B dtenpaebih ei@ovl catasbdvadhre kige lt@e HiBcabld splicd enolosure
further includes an auxiliary device for filling an interstice and proofing against water, and an
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on the end surface 2 and to go into the cable splice enclosure 1, the operation of waterproof treatment
is proceeddib kledederniesc NérdinpticorTdtbie aressibdtheh dpey stith dotnbedingossitbhf toyo ditiereat cable
combinations and are also applicable to the present invention. For example, a cable havin%p{a
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toward the outer part. The cable has a first segment before extending into the inner part and a second
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characteristics of adhesion and plasticity is used to encompass a joint portion of the fiber-optic cable 5
for the intergnetiigtely. An interstice is formed on the linear part of the cable in a dual-cable

manner. In another case, a cable extends from the outer part to the inner part of
the cable splice enclosure through the hollow tube, leaves a portion in the inner
part thereof, and leaves from the inner part through the hollow tube toward the
outer part. The cable has a first segment before extending into the inner part and
a second segment leaving from the inner part. Another interstice is formed
between the first and the second segments. Firstly, the waterproof double-faced
adhesive tape 403 having characteristics of adhesion and plasticity is put and
laid at one of the semi-cylindrical bundling bodies 401 having a concave space
for containing each of the dual cables therein respectively. The waterproof
adhesive tape 403 having characteristics of adhesion and plasticity is used to

encompass a joint portion of the fiber-optic cable 5 for the intermediately
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introduced branching splice and the bundling bodies 401 for tightly bundling the cable in a curled type.
Fasten the joint portion by using the fixing screws 402 to tightly combine the two pieces of the
semi-cylindrical bundling bodies 401 to form a waterproof structure of an integrated cylindrical body.
After removing the excess of the waterproof double-faced adhesive tape 403 having characteristics of
adhesion and plasticity squeezed out from the gap between the bundling bodies 401 after tightly
fastening the fixing screws 402, an elastomer waterproof single-faced adhesive tape 404 is used to
encompass the outer surface of the integrated cylindrical bundling body formed by combining the two
pieces of thaethiadritioeahiupdinobadid sHObuAdborgibglica #itl Waterphobf bundiung ihtormed
among each of the dual cables 5 and the bundling bodies 401, as shown in Fig. 1(C). Besides, the

fiber-optic G MAFHEH LY RRtF3rseR ShadRIR! PRAAARPY et b BB SR Hf G to

intermediatgly,intro hing.splice, are-inserted in > . lastic s ble 4 to
proceed a v%%%{rlgro%%%qé%n%e%% %clﬁigagg Sbgefanﬁgags%t%:u §%ﬁﬂ§é§%ﬁ@nﬁlﬁg§8§% %k%g?e ube ora
combinatiofighgreotvhifer e opiacante Sfvwifh e dirstauatsnaef S Ussdre is/RBAEHMNIIM
breaking the cores contained therein, passes through the first hollow cylindrical tube 3, is inserted into
the cable spliee encrssur®fl inhe duakteipeonfandentdadaced isailleestreretopa shfldkabietnge 4
bundles and,covers an .outer.partion of the fi{{ft hollow Cﬁﬁ drical tube 3 and a of the bent cable

lying exterrahF RS HHASHSS RIIRINESIRRABY RIBEISHY 18 eSO A ey e own in
Fig. 1(D). Thereliere: BIAS BIPPLIRARSH P thadaimPastion,qhihe Gag adntended iber

intermediately introduced branching splice operated and the end surface 2 for the cable 5 to pass
therethrouglvasecpnopiBteth gds-ghowd undhigsi LEExapecdfdingly, ubedcablecsplnaeassiotue duséthe
present invention for slicing a cable 5 therehrough is also suitable for any kind of the cable splice
method andMifassréathsiomtegratahieydprdeical hrndbing bodypruaaeddryr eomMPIBngHBA shows

onend oG AL e Sl SRR S SR e ey agcordn

Iment e presentinvention. A secon ow cylindrica Iber-optic

cable 8 inteRel Rff REAsaeFedfoameEirashsalceaehPidRCHINg SRt CPafRTigh:tBa$Eng
therethrough and further go into the cable splice enclosure 1 is further formed on the end surface 2. A

shrinkable tubdiasidQtedsehownlianEgisGundiegiderd dowdirersuthanablesh surthtecofitae
second hollow cylindrical tube 7 and a part of the cable 8 passing out qf the second hollqw cylindrical
o 7 to oM SRR b el GEF SSeRA s RO, Fgos, WHEELdHe RBINFEINRHUEube 7 or
the outside;diameteref e fapiad isghlitlersmalaroriheissfaga pf tas caRle Bys slighily grcatched,
an elastomer waterproof single-faced adhesive tape 404 is additionally used to surround the cable 8 to

enlarge its shtsideibliaméteo tppoopedy fit thatdiperdiotred tinemsicehddmeter di¢heushehisatale tube 4
after bundling and covering the cable 8, and to make up the scratch on the surface of the cable 8.

[0030]PleaseietERbbeFYDS; WhidiFahslEnkahitehticoPhg cambapttieribrrsee 1Therdébaew
according t%;%ﬁ;% f(':ra;l%)len}ab%'trﬁetﬂt ohHof Q%ﬁ%%é‘}ﬁ% eggfl'gj’cg[ it f'f?‘ta%%%é%‘f{ﬁogg"g%%%i% igposed at

the interior e cable splice enclosure rs Ixture déevice 9 can astening ring, a
fastening bapsbR elwmRInGl ditraha sasbingtie teieef. (ke fistsable fruredp igsoFixes the

cable 8 which lies at the inner part of the cable splice enclosure 1 by using a stainless steel fastening
ring 10. [00BIPkedsentefdhto Gl sphieh eholosuhe ihtarier dfitlecabigerspiger, and then is

fixed thereto. A shrinkable tube 4 bundles and covers an outer portion of the

first hollow cylindrical tube 3 and a part of the bent cable lying externally to the

first hollow cylindrical tube 3 to form a second waterproof structure, as shown

in Fig. 1(D). Therefore, a waterproof treatment to the joint portion of the cable

5 intended to be intermediately introduced branching splice operated and the end

surface 2 for the cable 5 to pass therethrough is completed, as shown in Fig.

I(E). Accordingly, the cable splice enclosure 1 of the present invention for
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enclosure 1 in another view according to the first embodiment of the present invention. A collecting
support 11 for collecting fiber-optic cables is further disposed at the interior of the cable splice
enclosure 1. A first location on the end surface 2 of the first hollow cylindrical tube 3 for a main cable 5
to pass therethrough is disposed at a linear path on which the main cable 5 enters the cable splice
enclosure 1 without being blocked and interfered by the collecting disk 12 disposed on the collecting
support 11. A second cable fixture device 13 is further disposed at the interior of the cable splice
enclosure 1. The second cable fixture device 13 also can be a fastening ring, a fastening band, a
clamping joshiciorga eathlie diah cheieoi Jina setomd eahid dixoreadgviom d Jfixde thattel spling support
11 at a different specific position corresponding to a second location for passing therethrough another

main cable B¢ th MoK SaRIRiAtieR Jes R IsieHTRY <P FeE WEeRsh or a main cable 501 for a

directsplic(ﬁﬁ?gtion,a Ip.Fig. 4. Fughermare, the second lqcatign on4he end s e 2 of
the secondTho ovii cylindﬁlc%a %\Iggﬁ?&%}aﬁ 'ing ’cg%illfé tcs)i%asg %%erge ﬁrogééﬁl s aéls§83e<§’ a‘%flge?}%near
path on whightithe szl oaRie] Soptarsibie-opbie ealite anglasyredratiioutheighiamked ke
interfered by the collecting disk 12 disposed on the collecting support 11, as shown in Fig. 3. [0032]B
ased on thdiasioembwshiiagridafetigipioseitr thedirgoambddiasemd theltaplecspiivdrmadidsbee having

iliary device.for filli ' [ d fi inst water of th ti ti
overcomes Ry o HRTEAHRGES dPIFECUHor S DS RH e HE BT ALt thE fofc B igh

cost, a diffi%ﬁ)ﬁ&{i?%‘ogfﬁié‘@ 8 %ié&?%qﬁﬁgéy tﬁ@?e‘fﬁﬁﬂi%%tﬁﬁ&%ﬂﬂéiﬂ% Unes RSAUble

environment. In addi the standardization to the tools and operation method effectively improves
the quality aptiataiyloktire donssfurdhion fanchgdeatiythanard the fimen Qfadiusngrkad lmaitienbice costs
of the constructor. [0033]While the invention has been described in terms of what is presently
considered 489k tAE BN rACHI MnAUHIAE e AR BBARFEESPRN b sderyidancHak the

invention needs oty {iitechin e fsilpsed smpodinents Qn.the geniamy s nigpdsdp.cover

various modifications an sm¥|]|ar arrangements inclu i e spirit antl'scope of the appended

claims, whiggcaiedhBHGRCEydRRMEH thebbroaders inieinigiali S BR T RREIMARS28IkBEGM
modifications and similar structures.
in Fig. 2. If the second hollow cylindrical tube 7 or the outside diameter of the
cable 8 is a littler smaller or the surface of the cable 8 is slightly scratched, an
elastomer waterproof single-faced adhesive tape 404 is additionally used to
surround the cable 8 to enlarge its outside diameter to properly fit the dimension
of the inside diameter of the shrinkable tube 4 after bundling and covering the
cable 8, and to make up the scratch on the surface of the cable 8.
[0030] Please refer to Fig. 3, which shows the interior of the cable splice
enclosure 1 in one view according to the first embodiment of the present
invention. A first cable fixture device 9 is disposed at the interior of the cable
splice enclosure 1. The first cable fixture device 9 can be a fastening ring, a
fastening band, a clamping joint, or a combination thereof. The first cable
fixture device 9 fixes the cable 8 which lies at the inner part of the cable splice
enclosure 1 by using a stainless steel fastening ring 10.
[0031] Please refer to Fig. 4, which shows the interior of the cable splice

enclosure 1 in another view according to the first embodiment of the present
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WHAT IS CLAIMED IS: 1. A cable splice enclosure having an auxiliary device for filling an interstice
and proofing against water, comprising: at least one end surface passing therethrough a first cable
having a fiber-optic core therein, wherein the first cable is going to be operated by an intermediate
splice or a branching splice, bent in a U-shape without breaking the fiber-optic core therein, and
intended to be treated with a waterproof process by at least a first elastic shrinkable tube; at least a
first hollow cylindrical tube formed on the end surface and passing therethrough the bent first cable to
cause the bent first cable going into and out of the splice enclosure; and at least an auxiliary
device coopevatingpwith Ahediéetting calpleart thé Weshapldeict fognfbéirstpratecpbios stsufiiutiecat a first
specific position of the auxiliary device, wherein the first specific position is_going to be covered by the

first elastic SHNeSIAtIDE, TRECRQE MGG SaiartiesHRnsHosHE Hentdirbirshins e R VR by the
fi lasti j i lasti i . i f
rst elastic %@gﬂg&y&ﬁiﬂ?@%&“ %g‘?ﬂe‘ 4 ﬁ&@ﬁ%&'f‘:@{&%ﬁ?kﬁ 'ﬁg%% byndles ?Hglﬁoé’a%%gavgaﬁgtgag’so” on o

the first hol rical tube and a portion of the auxiliary device to form a secon erproof

structure. 2thB@@tﬁe&l%ﬁpi'mi@,E@l§&wﬁ acenigingpialelam vhydhetain thel fdiney leyice hageat least
one component selected from the group consisting of a cable bundling enclosure body, a fixing screw,

a waterproshgleesphigagcoktpaateribtivitbputihesih blogktastody inte drredhgrthateppledsinad and a
combinatioaitsfke rleffc'lisposed on the collecting support 11. A second cable fixture device 13
is further disposed at the interior of the cable splice enclosure 1. The second
cable fixture device 13 also can be a fastening ring, a fastening band, a clamping
joint, or a combination thereof. The second cable fixture device 13 fixes the
collecting support 11 at a different specific position corresponding to a second
location for passing therethrough another main cable 5 for an intermediately
introduced branching splice operation or a main cable 501 for a direct splice
operation, as shown in Fig. 4. Furthermore, the second location on the end
surface 2 of the second hollow cylindrical tube 7 for a main cable 5 to pass
therethrough is disposed at a linear path on which the main cable 8 enters the
cable splice enclosure 1 without being blocked and interfered by the collecting
disk 12 disposed on the collecting support 11, as shown in Fig. 3.

[0032] Based on the above-mentioned description for the first embodiment,
the cable splice enclosure having an auxiliary device for filling an interstice and
proofing against water of the present invention overcomes a variety of
disadvantages of the prior art, such as the insufficiency of the function, high cost,
a difficulty of controlling a consistent quality and keeping the construction under
a safe environment. In addition, the standardization to the tools and operation

method effectively improves the quality and safety of the construction and

greatly lowers the manufacturing and maintenance costs of the constructor.
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3. The cable splice enclosure according to claim 1, wherein the end surface has a second hollow
cylindrical tube formed thereon for passing therethrough a second cable intended to go into and out of
the cable splice enclosure. 4. The cable splice enclosure according to claim 3, wherein both of an
outer portion of the second hollow cylindrical tube and a part of the second cable passing out of the
second hollow cylindrical tube are covered by a second elastic shrinkable tube to form a third
waterproof structure. 5. The cable splice enclosure according to claim 4, further comprising at least a
first cable fixture device having at least one component that is selected from the group consisting of a
fastening rip@g03XhsteningVdled, thelanpdngi gointhersd beeom dissatidimetheraofteantd isofisediar fixsa
portion of the first cable at an external side of the cable splice enclosure with the at least a first cable

fixture devib6C8ENthe cabISshdd @ RAJHGEREE SR B! ABMPSCIFRETdiRTHOLHISHade1AAS a first
ocation Pagang fRIEIRHItha Al ARG AR SR PR IR I FoopPrigRR DS &

least a collecting support with'a co Ing disk, and the ocation Is disposed at a fi near
path on whigh barlinainSanee e f50e Bolise rastpayicowihoutbrinaidankes: R intrrfered
by the collecting disk. 7. The cable splice enclosure according to claim 6, wherein the end surface has
a second |odanidarpassingehegathronghidadirsy vhible tbebespperatad bscope offa teectppticdeshd a

branching splice, and the second location is disposed at siﬁon linear path on which the third cable

enters the CABIBSpIRd Kb B5 dWRRoAFBRMGHICERE ta RIRARG A Y SR CEEBint ditk. ¥ The
cable splic%ﬁgg{ﬁglég% PN LBING A% Rar SAMALSIrg & fgsond cable fixture device used for

fixing the collecting disk support, wherein the second cable fixture device fixes the collecting disk
support at a second specific position corresponding to the second location.
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9. The cable splice enclosure according to claim 8, wherein the first and the second waterproof
structures are fixed by a first and second heat-shrinkable tubes respectively. 10. A cable splice
enclosure, comprising:  an end surface passing therethrough a cable intended to be operated by a
branching splice or an intermediate splice;  a first hollow cylindrical tube disposed on the end
surface for passing therethrough the cable, wherein the cable is bent in a hair-pin shape; and  an
auxiliary device filling an interstice, proofing against water, and covering the bent cable to form a
waterproof structure. 11. A cable splice enclosure, comprising:  an end surface passing
therethrough a cable, and having a first hollow cylindrical tube; a cable bent in a U-shape and passing

through a first hollow cylindrical
WHAT IS CLAIMED IS:

1. A cable splice enclosure having an auxiliary device for filling an interstice

and proofing against water, comprising:

at least one end surface passing therethrough a first cable having a
fiber-optic core therein, wherein the first cable is going to be operated by an
intermediate splice or a branching splice, bent in a U-shape without breaking
the fiber-optic core therein, and intended to be treated with a waterproof
process by at least a first elastic shrinkable tube;

at least a first hollow cylindrical tube formed on the end surface and
passing therethrough the bent first cable to cause the bent first cable going
into and out of the splice enclosure; and

at least an auxiliary device cooperating with the bent first cable in the
U-shape to form a first waterproof structure at a first specific position of the
auxiliary device, wherein the first specific position is going to be covered by
the first elastic shrinkable tube, the first hollow cylindrical tube and the bent
first cable are covered by the first elastic shrinkable tube, and the first elastic
shrinkable tube bundles and covers an outer portion of the first hollow
cylindrical tube and a portion of the auxiliary device to form a second
waterproof structure.

2. The cable splice enclosure according to claim 1, wherein the auxiliary device
has at least one component selected from the group consisting of a cable
bundling enclosure body, a fixing screw, a waterproof glue having
characteristics of adhesion and plasticity, an elastomer waterproof pad and a

combination thereof.
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tube;  an auxiliary device filling an interstice, proofing against water, and covering the bent cable to
form a first waterproof structure; and  an elastic shrinkable tube bundling and covering an outer
portion of the first hollow cylindrical tube and at least a part of the bent cable in the first waterproof
structure to form a second waterproof structure.

3. The cable splice enclosure according to claim 1, wherein the end surface has a
second hollow cylindrical tube formed thereon for passing therethrough a
second cable intended to go into and out of the cable splice enclosure.

4. The cable splice enclosure according to claim 3, wherein both of an outer
portion of the second hollow cylindrical tube and a part of the second cable
passing out of the second hollow cylindrical tube are covered by a second
elastic shrinkable tube to form a third waterproof structure.

5. The cable splice enclosure according to claim 4, further comprising at least a
first cable fixture device having at least one component that is selected from
the group consisting of a fastening ring, a fastening band, a clamping joint
and a combination thereof, and is used to fix a portion of the first cable at an
external side of the cable splice enclosure with the at least a first cable fixture
device.

6. The cable splice enclosure according to claim 5, wherein the end surface has a
first location passing therethrough a main cable, the cable splice enclosure
further comprises therein at least a collecting disk support with a collecting
disk, and the first location is disposed at a first linear path on which the main
cable enters the cable splice enclosure without being blocked and interfered
by the collecting disk.

7. The cable splice enclosure according to claim 6, wherein the end surface has a
second location passing therethrough a third cable to be operated by one of a
direct splice and a branching splice, and the second location is disposed at a
second linear path on which the third cable enters the cable splice enclosure
without being blocked and interfered by the collecting disk.

8. The cable splice enclosure according to claim 7, further comprising a second
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cable fixture device used for fixing the collecting disk support, wherein the
second cable fixture device fixes the collecting disk support at a second
specific position corresponding to the second location.

9. The cable splice enclosure according to claim 8, wherein the first and the
second waterproof structures are fixed by a first and second heat-shrinkable
tubes respectively.

10. A cable splice enclosure, comprising:

an end surface passing therethrough a cable intended to be operated by
a branching splice or an intermediate splice;

a first hollow cylindrical tube disposed on the end surface for passing
therethrough the cable, wherein the cable is bent in a hair-pin shape; and

an auxiliary device filling an interstice, proofing against water, and
covering the bent cable to form a waterproof structure.

11. A cable splice enclosure, comprising:

an end surface passing therethrough a cable, and having a first hollow
cylindrical tube;

a cable bent in a U-shape and passing through a first hollow cylindrical
tube;

an auxiliary device filling an interstice, proofing against water, and
covering the bent cable to form a first waterproof structure; and

an elastic shrinkable tube bundling and covering an outer portion of the
first hollow cylindrical tube and at least a part of the bent cable in the first

waterproof structure to form a second waterproof structure.
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