A CABLE SPLICE BOX THAT UTILIZES DIFFEENT WAYS TO CARRY OUT WATERPROOFING OF
THE MAIN CABLE CROSS-REFERENCE TO RELATED APPLICATION AND CLAIM OF PRIORITY
[0001]The application claims the benefit of the International Patent Application No.
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FIELD OF THE INVENTION

[0002] The present invention relates to a cable splice box that can utilize
different ways to carry out the waterproofing of the main cable, the cable splice
box comprises a protective cover and at least a cable entry space, the cable entry
space has at least three hollow cylindrical columns, wherein one of the hollow
cylindrical column provides entry for two main cables that are preparing for heat
shrink waterproofing into the cable splice box, the other two remaining hollow
cylindrical columns each provides entry for one main cable that is preparing for
elastic rubber tube-shrinkable waterproofing into the cable splice box. In
particular, while used in either straight splicing operation or branch splicing
operation, there is no need for tools, fire source, and with simple and safe
construction, and used elastic rubber tube-shrinkable mechanism to carry out the
waterproofing of the main cable penetrating the cable splice box. When
encountering mid-span branch splicing, there is no need to switch to using heat
shrink cable splice box, and can use the heat shrink tube to waterproof the main
cable penetrating the cable splice box. This can improve the cable splice box

of the prior art, where the main cable entry opening mechanism can provide only



[0002]The present invention relates to a cable splice box that can utilize different ways to carry out the
waterproofing of the main cable, the cable splice box comprises a protective cover and at least a cable
entry space, the cable entry space has at least three hollow cylindrical columns, wherein one of the
hollow cylindrical column provides entry for two main cables that are preparing for heat shrink
waterproofing into the cable splice box, the other two remaining hollow cylindrical columns each
provides entry for one main cable that is preparing for elastic rubber tube-shrinkable waterproofing into
the cable splice box. In particular, while used in either straight splicing gperation or branch splicing
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malfunctions and reducing the lifespan of cables.
disposed in them, cable splice boxes 13 and 14 are connected by cable 14, cable

splice boxes 13, 14 are further connected with other cable splice boxes with
cables 15, 17 (not shown). In practice, cables 15, 16, 17 are curled up in man
holes 111, 121. Regardless of whether a cable splice box is made with an electric
cable or a fiber optic cable, if there is insufficient waterproofing, water leaking
into cable splice boxes due to water built up from manholes or hand-holes will
affect the transmission quality of the cable in addition to accelerating the
deterioration of the cable, resulting in transmission malfunctions and reducing
the lifespan of cables.

[0004] Existing technology of fiber optic cable networking and splicing
techniques, in telecommunications, cable television, monitoring systems and
other types of cable transmission industries, has long relied on heat shrink cable

splice boxes. Although the manufacturing cost for a heat shrink cable splice



[0004]Existing technology of fiber optic cable networking and splicing techniques, in
telecommunications, cable television, monitoring systems and other types of cable transmission
industries, has long relied on heat shrink cable splice boxes. Although the manufacturing cost for a
heat shrink cable splice box is comparatively lower, the cable has a longer applicable outer diameter,
along with faster and simpler construction, thus being widely used in the industry, the heat shrink cable
splice box is heavily criticized for its common water leakage problems. During the torching of the heat
shrink tube of the first cable entry gpening to waterproof the opening in_ a heat shrlnk cable splice box,
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separated by branch clip 29 using heat shrink pipes. Branch cables 25A, 25B,

25C, 25D, 25E, respectively, go through hollow cylindrical columns 23A~23E

to enter splice box 20. Please refer to Figures 2(B) and (C) for a figure of the
technology of the structure of waterproofing heat shrink cable splice boxes. In
Figures 2(B) and (C), heat shrink cable splice box 30 (abbreviated as splice box)
is constructed with at least protective cover 22, cable entering and exiting entry
opening 31 and hollow cylindrical columns 32, 33A, 33B. The user first takes
main cables 24A and 24B to penetrate hollow cylindrical column 32 that is
wrapped by heat shrink tube 36, through opening 38A into the splice box; main
cables 24 A and 24B are divided by a manifold clip used by heat shrink pipes,



[0005]Using fiber optic splice box as example, the cable entry place of a telecommunication fiber optic
splice box has a diameter usually 15 cm to 20 cm or even smaller, while the cable entry place usually
is required to a provide access for 2 main fiber optic cables and 4 branch fiber optic cables or more, so
every fiber optic opening is very close to the other, on the cable entry place. Therefore, in the current
technology that uses heat shrink tubes to waterproof fiber optic cable entry openings of the heat shrink
cable splice box, one has to complete torching the heat shrink tube of the first fiber optic cable entry
opening, and then torch heat shrink tubes of other fiber. optic cable entry openings, on top of the fiber
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leakage in splice box 30.

[0005] Using fiber optic splice box as example, the cable entry place of a

telecommunication fiber optic splice box has a diameter usually 15 cm to 20 cm

or even smaller, while the cable entry place usually is required to a provide

access for 2 main fiber optic cables and 4 branch fiber optic cables or more, so

every fiber optic opening is very close to the other, on the cable entry place.

Therefore, in the current technology that uses heat shrink tubes to waterproof

fiber optic cable entry openings of the heat shrink cable splice box, one has to

complete torching the heat shrink tube of the first fiber optic cable entry

opening, and then torch heat shrink tubes of other fiber optic cable entry

openings, on top of the fiber optic entry place. This often results in heat shrink

tubes that are already completed to be subjected to further torching, causing

them to soften, loosen and resulting in water leakage problems in splice boxes.



[0007]Although the applicant can use elastic rubber tube-shrinkable tube to replace heat shrink tube,

in order to solve the problems caused by torching to waterproof the fiber optic cable entry opening in

heat shrink fiber optic cable splice boxes. When torching other fiber optic cable openings of heat shrink

tubes, it often results in heat shrink tubes that are already completed to be subjected to further

torching, causing them to soften, loosen and resulting in water leakage problems in splice boxes.

However, the elastic rubber tube-shrinkable tube is suitable for only one fiber optic cable penetrating
waterproof main fiber optic cables and branch fiber optic cables which are cut
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and introdu nﬁ%@?ﬁﬁ%@ﬁﬁ@%ﬁﬂé Splekiboy darim) ¥asReSPIBRIM BRI NI ang DhBrt is
unable, in t%ﬁﬁﬂ%ﬂ{i?Ha?fﬂ@é‘a'ﬂ)@%é%léﬁkz Ehi?l"fh r@e%%gpoe iBHfi‘f‘iS les entering and exiting a fiber

optic cable ‘entry opening, to simultaneously’and effectively waterproof the depression between two
main fiber qO@O6Rbles. PeaserreferdleEigrraud(fththacalisel therglastc rihaplupelsystamtisea highly
elastic and ductile hollow synthetic rubber tube 41, and the rubber tube's hollow walls are first installed
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Please refer to Figure 3(B), wherein the cables 54, 55 in the cable entry opening's hollow cylindrical
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main fiber optic cables are cut first before introduced into the fiber optic cable splice box to carry out
splicing. Evenyhnfain fitvee dptin dzdie ehtheopenifigrimgHedibescoptieschisikagetry phacthef Watdiber optic

splice box, only encompasses a main fiber optjc cable. There are no problems in using elastjc rubber
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due to the adve FTTH (fiber to the home), many main fiber optic cables presently used in
telecommuBicatien mugicbexptmsivee chintolfgarr dpficlcdiberspiptécboxisle wplasetisosenditing that they
are not cut. Whereas the unused fiber optic cables are branch spliced for the usage of other
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mechanical cable fiber optic splice box or heat shrink fiber optic cable splice box, whereby the
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opening 32 @ekioIValiRiRIgsD Y RecH SIUtAKUBI3E: Mechanical fiber optic cable splice

boxes, in addition to being less straightforward and efficient than heat shrink
fiber optic cable splice boxes, the procurement costs have increased threefold.
Thus, by eliminating the shortcomings and improving the waterproofing
capacity of heat shrink fiber optic cable splice devices, not only can
communication quality issues due to water leakage in heat shrink fiber optic
splice boxes be avoided, it also can significantly reduce the cost of investing

enterprises.



[0009]In the realm of practical technology, the installation of the main fiber optic cable entry opening of
a fiber optic cable splice box, can only provide only either heat shrink tube mechanism or elastic
rubber shrinkable tube mechanism as a way of waterproofing the main cable. In the process of
establishing the cable network of I-1-TH, because of the innumerable variables encountered in
whether to execute mid-span connecting branch splicing operations. This difficulty in estimation results
in persisting problems among telecommunication enterprises; there's question in how much to
purchase and how many in the inventory can proceed with mid-span connecting branch splice box,
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the problems o asing, rise in cost due to diversified invehtory, work distribution an mplexities
regarding theawitizaisihthbnfiserialptdy weskersn trpvepediiing régdidst tolthapriibemoptivataticoofing
the main fiber optic cable, it exponentially raises safety issues that can be prevented by not using a fire
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different ways to carry out waterproofing of the main cable", the following is a brief explanation of the
case. water leakage problems in splice boxes. However, the elastic rubber tube-
shrinkable tube is suitable for only one fiber optic cable penetrating one entry
opening, to waterproof main fiber optic cables and branch fiber optic cables
which are cut and introduced into the fiber optic splice box during straight
splicing or branch splicing where. It is unable, in the situation of mid-span
splicing there are two fiber optic cables entering and exiting a fiber optic cable
entry opening, to simultaneously and effectively waterproof the depression
between two main fiber optic cables. Please refer to Figure 3(A), because the
elastic rubber tube system is a highly elastic and ductile hollow synthetic rubber
tube 41, and the rubber tube's hollow walls are first installed with flexible and
hard rubber strip 42, with hollow screw-like tube configuration coiled in the
rubber tube and stretches the rubber tube 41's hollow diameter. When rubber
strip 42 situated in rubber tube 41 is extracted, the rubber tube 41,which is
stretched by rubber strip 42, results in elastic contraction of its hollow diameter,
almost returning the smaller diameter before being stretched by rubber strip 42.
Please refer to Figure 3(B), wherein the cables 54, 55 in the cable entry
opening's hollow cylindrical columns 52, 53 of the cable entry place 51, using
elastic rubber tube-shrinkable tube 56 which shrinks and tight contracts,
enveloping the exteriors of the hollow cylindrical columns 52, 53 and a portion

of cables 54, 55 that have not penetrated the hollow cylindrical tube, forming a



SUMMARY OF THE INVENTION [0011]in order to overcome the shortcomings of current technology,
the present invention aims to provide a cable splice box that utilizes different ways to carry out
waterproofing of the main cable, the cable splice box includes a protective cover and at least a cable
penetrating the entry space, the cable penetrating the entry space has at least three hollow cylindrical
columns, at least one hollow cylindrical column provides entry for two main cables that are preparing
for heat shrink waterproofing into the cable splice box, the two remaining hollow cylindrical columns
each provides entry for one main cable that is preparing for elastic rubber tube-shrinkable
waterproofitG iRt HPRISHIC Whkee box. This can improve on the current technology of cable splice
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higher costspif¢atecaminbrigationshitengiseranthimrifiddn thptitanadleofgenstiudien. before
introduced into the fiber optic cable splice box to carry out splicing. Every
main fiber optic cable entry opening, in the fiber optic cable entry place of the
fiber optic splice box, only encompasses a main fiber optic cable. There are no
problems in using elastic rubber tube-shrinkable tube instead of heat shrink tube
to carry out waterproofing of main fiber optic cables and branch fiber optic
cables that are introduced into the fiber optic cable splice box after being cut;
due to the advent of FTTH (fiber to the home), many main fiber optic cables
presently used in telecommunication must be introduced into fiber optic cable
splice boxes under the condition that they are not cut. Whereas the unused
fiber optic cables are branch spliced for the usage of other customers, this mode
of operation is called mid-span connecting branch splicing. In using elastic
rubber tube-shrinkable tube to waterproof the fiber optic cable splice box, due to
the inability to effectively carry out waterproofing of the main fiber optic cables
which go through mid-span connecting branch splicing, when encountering mid-
span connecting splicing, there is only the choice of mechanical cable fiber optic
splice box or heat shrink fiber optic cable splice box, whereby the disadvantages
of using mechanical cable fiber optic splice box have already been mentioned
before. Therefore the other choice, please refer to Figure 2(B), is to switch to
using the heat shrink fiber optic cable splice box 30, which allows the
penetration of main cables 24 A, 24B into main fiber optic cable opening 32 and
1s waterproofed by heat shrink tube 36.
[0009] In the realm of practical technology, the installation of the main

fiber optic cable entry opening of a fiber optic cable splice box, can only provide



[0012]The present invention, which utilizes different ways to waterproof the main cable of the cable
splice box, is developed after a thorough research into the drawbacks and their causes in the current
technology of heat shrink cable splice box and cable splice box with a waterproof elastic rubber
tube-shrinkable tube. It is discovered that the main cable entry opening of the cable entry space of the
heat shrink cable splice box, although can allow 2 main cables to penetrate and waterproof them using
heat shrink tube, and satisfy the needs of straight splicing, branch splicing and mid-span connecting
branch splicing, but torching is required in waterproofing with the heat shrink tube, significantly raising
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However in consideration of costs and to choose heat shrink cable splice box to Carry out straight
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opening to waterprogf the gpening,in a heat shrink cable splice hox, and when torching heat.shrink
Bie At ST L el e |

tubes of otier¢asle gr)\{lrly op nifgs orf hetec?aqglglg%ypq &g eorin{jc%eeagfz r piﬁ%getttﬁat are

already torehigthargtsowjegistlolafuiherpeating hariosehey, SRASNy opseR@Nd CRYSERVEIEr
leakage in cable splice box. In order to lower the impact of this problem, the main cable and branch
cable entryloyeniigs sitdatedlde tplapleberrythidcaitwiveh hddignanitewvaysfate acatryareylaced as
far apart from one anqther, thus it is difficult o, adjust in.order supply enoygh space for the.installation
of o, othe VAP EABIATG Y CRErTIILE mal LB it OETeM U e
tube-shrinkahig tubes. Since the present invention can utilize different ways of carrying out the
waterproofing of the main cable of the cable splice box, only the main cable entry opening needs the

heat shrink ShbeMrARDe PIodidl, BEENAREINcable entry openings can use elastic rubber
tube-shrinkﬁ%e bes for waterproofing. Because there is no need for fire after torching the heat shrink

tube to wat the mHInQISTe [ EMCECRMe DSROESAIBHE Y dRUiGIviFFAN9S38Y pHBimity
between mg%&&?ﬁ‘i%ﬁ@{‘%ﬂﬁé?@ ffgwcgéoﬁ%ﬁgfe ‘Qﬂf&%ﬁf'fﬁ%ﬁ%ﬂi‘?ﬁ@s%ﬂi%x%ﬁ?ﬁrwnﬁ}ge with
limited surface area. Furthermore there can be extra space on the cable entry space, allowing
additional instaiiatiproat 2vaairpitbefiaptioCahie wpénitgbleatbiproshés byl Rlasbioxubhgudes a
tube-shrinkable tubes, while most diameters of main cable entry openings are larger than the
diameters of branch cable entry openings Therefore, the current invention's utilization of different ways
of carrying out



waterproofing of the main cable of the cable splice box, not only satisfy the operational needs of
straight splicing, branch splicing and mid-span connecting splicing, requires torching only for heat
shrink waterproofing of the main fiber-optic cable during mid-span connecting splicing, whereas in
most operations belonging to straight splicing and branch splicing, there is no need for fire at all.
Therefore the present invention not only significant reduces costs for the field of telecommunication
enterprises, more importantly it prevents the dangers associated with using fire during construction,
satisfying the safety goal of telecommunication enterprises to minimize and decrease the frequency of

fire usage RIBHRFENSSEQMFSnANsh 78] FARSLigh FeddarAenetsHRa dtheacRHYh SRite-sEe BYSs used

for telecom ication. finer-opti lic ifi f fiher-opt lection
ate i oreC A RS REY SARE FRUCACE AR AN SRRl CoRuthAs 6y
related to thmsphogland tthkel duality el fipesvddis ivrihe céhietsplicmbix. ddtgavaihdibereoptic

cable after penetrating the cable entry place's cable entry opening enters into the cable splice box, the

fiber-optic diSRARGIrfeY dpminghatel PaHg PR g Bimdbredrahle prdiceirbee fidk-opie

collection plate, which is on the right side,of the fiber-optic collection plate support. While most of the

fber-optic <STRL LR g RS ARl S IR e R o LT B st SR e

fiber-optic qplietoprefatenmask REfaiehiIMeR inbReshataise of therfiRssRtc ARYeRtomBlate, in

order to prevent interference with other fiber-optic cable configurations that need to be connected to

and situatedpHehebfier-ophtsceliactionisizee om the ynrenddeshnelfigar-optinbbtieqlorephas, support,

and to prevent interference Wiﬂh?ther fiber-(()]é)tlc cables that need to be co nec}gd E) gpd situated in
deetphed

the fiber-ophc €T io Btk BRIth & ikt RIS BISHTFBRAYSHY EBlteBOX Hfard i voids
problems caysash Ry theombtingiel iinpepriis cahisnolision-crafigyraliens s rashies sreie

maintenance. Thus, the position of the main fiber-optic cable opening is most preferably situated in the
back side ofitina fitsdleptiocbitebtidagulatg soppghiey diosts eo tolddimgenought gpaca terparsgsout the
compilation and splice of figﬁ-optic cables after the main cable enters the cable splice box; especially

as most of SRS HofResiAngsAR RbaRBSHHSERRking do not need to be cut and connected for
storage g onte pRLCEHAR Al ad e DrRLET A e eI AEIpIY stored
in the back side of the fiber-optic collection plate. Whereas the present invention's main cable entry
opening of the cabia eatileptdcehbasabte hpless b jsithdoaiitgpedtryftpenidgopoedringstarbkat
shrink tube waterproofing of the main cable, the other is the cable entry opening preparing for elastic
rubber shrinREbIEsEAVREK v BidHe (AR ABIdhovIsHTERE 2 e bssie gs are

situated in diffgrentpaces N g CARIR-CONNAIAES, PLONIFIRgGRR Po%ypﬂ?‘ ﬁgﬁ&%%ﬁ’é‘rt be-

TR oEE
o S
compilation andﬁs Ice of cables after tTwe ain ca I’é enters the cable splice box; especially as most of

the cables ¥hrinfniispaibeonredying splichgddhaotieathia katddt angycopeabiedddiistarabkin the
fiber-optic collection plate, and it is preferably without any interference, smoothly stored in the back

side of the ABENGiRICESNetiOAMAEITRERIbIe, SPldcsrboxatalibengbncaniale WiferamiuraRles carry
collection pREIERN 10 SRS 1ab R ATSTRE Nee B0 SR 18 A LAl BASs e o

collection p B p a oS a

least one fixad ipRtadpHemdiseehirchixshieciRerarliakalgsinrcplaie GiRpBtaatH jRitkes ipstallation
can accommodate the different entry positions of the main cable and fix the fiber-optic collection plate
support ont@tkbidigferenegusisdnsomtate pisiefeng ywiicdhthdidise shpndk colletisrgpidteaiport
fixed

raising safety problems that can be avoided in the first place with straight
splicing and branch splicing, defeating the safety goal of telecommunication
enterprises to minimize and reduce the frequency of fire usage during
construction. Whereas using elastic rubber tube-shrinkable tube instead of heat
shrink tube to carry out waterproofing treatment, although it can satisfy the

operational needs of straight splicing and branch splicing, and without the need



on the position of the cable entry place, can adjust and accommodate according to differences in
positioning of the cable entry place where the main cable penetrates, all these solve the shortcomings
of the current technology. [0014]Through research, it is discovered that when cable splice boxes are
used for telecommunication fiber-optic cable splicing, the storing and configuration of fiber optic cable
in cable splice box often results in errors in communication due to the small curvature of the radius
when the cable is bent, and when the cable fastening tube is over bent; the over bent cable fastening
tube after awnhile results in the fixed-shaped plastic of the cable fastening tube, often causing

communicaifniaFforaih Cale satitite i s lfhY eanb 0 in GelR PG ERER AL N RHIRTRIFIESSalRe. This

happens e ' r [ ing oﬁg@g e entry
place into éggﬂ sp ée% %gif&t/lv%r?grr\% &gr(}:%%l%%gi(? g%?%ggﬁiﬂ%ﬁgﬁgﬁe by the%’r- optic
collection piatgsonii@blealte satigtiiothsupperaiioualtheceablefpenkirapag tbermalidentiyrapeining of

the cable entry place into the cable splice box, the situations whereby cables need to be bent due to
tension frorfPdistABution Ak%l dtorhgeaissuldvberhs WeaRIpesEISle Vet \AheyHitherabhast Bebsending,

the curvature of radius st not be too small, The fiber-optic collection plate on the fiber-optic
Bt i) v gt ot talfiwe v v o les .

cable distrigyline; SHueP Gpiifigetst oierdieleabieiceline boverihey IUSE LB WhEn dhathof cable
|

distribution encounters the blocking and interference of fiber-optic collection plate. Therefore
regardless sfmtHéineorn s dWoranututaprinteableh o st afistabdtiviaEipreavieriig the

oy main ca TS BT S P EARLIC LR rHELSAR B SAMUT e Be R
main cable is waterproofed by elastic rubber tube-shrinkable tube to carry out
straight splicing and branch splicing, in addition to using heat shrink cable splice
box to carry out mid-span connecting branch splicing, compared to using just
one type of splice box, will naturally incur production costs to
telecommunication enterprises. However in consideration of costs and to
choose heat shrink cable splice box to carry out straight splicing, branch splicing
and mid-span connecting branch splicing, there will be a significant forfeit in
safety since straight splicing and branch splicing do not require fire. In order
to solve the problem above mentioned, the present invention utilizes a different
approach to waterproofing the main cable of the cable splice box, the cable
splice box includes a protective cover and at least a cable penetrating the entry
space, the cable penetrating the entry space has at least 3 hollow cylindrical
columns, at least one hollow cylindrical column provides entry for two main
cables that are preparing for heat shrink waterproofing into the cable splice box,
the two remaining hollow cylindrical columns each provides entry for one main
cable that is preparing for elastic rubber tube-shrinkable waterproofing into the
cable splice box. Since there is limited space in man holes and hand holes, it is

best to minimize the sizes of boxes mounted overhead, thus it is best to develop
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be cut and connected into the cable collection board. Thus, the present invention can utilize different
ways of waterproofing the main cable of the cable splice box. It further includes the position of hollow
cylindrical column which the main cable penetrates provided by the cable entry place, after it is
installed in main cable, which penetrates the hollow cylindrical column into the cable splice box, whose
straight path of the fiber-optic collection plate support's side is installed with multiple fiber-optic
collection plates, a position that will not be blocked or interfered by the fiber-optic collection plate,
solving the shortcomings of the current technology. [0015 Theeﬁresent invention utilizes different ways

to wqterpro%allak% ﬁp&iﬁ%;h%%? hataue gmeaeéx,rwﬁé use F8Y I e hatg 1h5ah s ABRivg
splicing, it yses hegl.sArnk tlfﬁgj;@fﬁ%@ﬁf‘l%‘é@ﬁﬂi@ ﬁ%@'%&ﬁﬁ@&@%%@%@@%zt%%ch

researching on the usage of eat shrink type cable splice box, two reasons became apparent for
the water legl{agagndimey sippiingpeinshidaplioenblextienedgaoiviw harhuke ebingmeoion is
waterproofing structure of the splice between the protective cover and the cable entry place, another

reason is d@aste EvEisphegishirte soblt Rpli6® bomdheaneothem frrehtngapfetbhbgetshaintube

loosening 4 e spljee between foe.heat shilnk e and e atipched sable, Allhaugh ipug
improving on Relva erproofing Stradtdre R e % e GERVRER the proRecI%iv COVEr'and the Cable entry

place will pewsBt yatee lepkagantharnaie GHMABYIRSGUSIRAARS RibvateT enkapeciblee diray shrink
cable splice box. [0016]After thorough research, it is discovered that in the heat shrink cable splice
box, the he@pshitgstabethgseabier esrgrplaetinas ighimoigdeas shranlo Popesdilawe elieritical
column in t?&gﬁg l aergt%gjl%g?eig 1!8%61@1%9 ﬁ%ating, therefore they soften, loosen and causes
water leakage in cable splice box. In order to lower the impact of this problem,
the main cable and branch cable entry openings situated on the cable entry place,
which has a limited surface area, are placed as far apart from one another, thus it
is difficult to adjust in order supply enough space for the installation of two
other main cable entry openings whose main cables are waterproofed by elastic
rubber tube-shrinkable tubes. Since the present invention can utilize different
ways of carrying out the waterproofing of the main cable of the cable splice box,
only the main cable entry opening needs the heat shrink tube for waterproofing,
other branch cable entry openings can use elastic rubber tube-shrinkable tubes
for waterproofing. Because there is no need for fire after torching the heat
shrink tube to waterproof the main cable, there can be a more concentrated
design with a closer proximity between main cable and branch cable entry
openings, which are situated on a cable entry place with limited surface area.
Furthermore there can be extra space on the cable entry space, allowing
additional installation of 2 main fiber-optic cable openings waterproofed by
elastic rubber tube-shrinkable tubes, while most diameters of main cable entry

openings are larger than the diameters of branch cable entry openings.

Therefore, the current invention's utilization of different ways of carrying out
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its splice with the attached cable, being the cause of water-leakage in the cable splice box. After the
cable splice box is heat shrink waterproofed, no matter if it is fastening the cable splice box into man
holes or hand holes, or extracting the cable splice box from man holes or hand holes for rerouting,
extracting branches, maintenance and associated operations, because the cable splice box needs to
be moved, it causes bending of the cable, which is connected to the exterior of the cable splice box
and already heat shrink tube wrapped and waterproofed, causing the loosening of the splice between
the enveloping heat shrink tube and the cable, leading to water-leakage in the cable splice box.

Especially, WESPANERY Rt dre dnrid otablorlaFhercrlle BHEGDOE: iRYenBRY sidtfyiHEe

waterproof ' f AL .capl lj : ve '

petwoen (o s A Y0 BaRar e e ARTSONE L SMRoel, e
from twistingpliheigable gldwd s iorordap toyefopedhshpiakewaleckoiaanofodie, aftendabeiul and
thorough research, the present invention's telecommunication cable splice box, with an elastic rubber

tube-shrink@BlEoweablsrbAHIE BlidesRah ENBRCAIIBESEPHEIBEDIAVBEESRINdIHAVRY ARFIEPBH the
exterior of cable splice box, the device ingludes a first.securi ortion that be secured on the
et R R S e A MR LS RO b M AP R e

that can sequjerisTeraniRe patdenCinhentritensilisel PRka il Reshiiceduean vesta PP inddPertion to
connect the first securing portion and second securing portion, the device is made of sturdy metal or

plastic maté¢igioprauTIR SRt tERESHNG R, masilatoposanslythe canry saturiftedelapgorscable

lice b incoming cables fo the device, whi ing the cable splice box, although th
cabie, that 1SR SR r o HE i CPIRE B e B st aTR o

enveloping el il (i iP AIMEP NG IiALMALCHEHRAR AR IR PWIOfRA! (e

second securing portion of the cable’s securing device; while the waterproof portion of the cable that
is envelopedsbgehbunest shrintctgb®ns positioned between the first securing portion and second

securing partion, it will ngt be affected and Igosen due tg the cable twisting and exerting pressure.
Naturally, SR T S @h@%ﬂéﬂf@%ﬁﬂéﬁ%ﬁéﬁﬁ&?@&ﬁ @%ﬂﬁzl&?fﬁf%recunng
conventiongl eablas Al AR YAIRERIOSMHRE aK1e RpRLRRENKRR AP BISthRsH bt speure

cables that are waterproofed by elastic rubber tube-shrinkable tibe. The cable securing device on the
exterior of tfib@mabjstiepliodl boothelinst $ecbringabdetioplosn ornendiate withayplpatsdon thfe cable
splice box's cable entry place, and can he secured on the cable splice box using_a screw splice, a
mortise joirﬁ}%}l&l&hﬁj%&1%%%%&%@%}3&%51@%&%@&9aﬁae éﬂ%&%\v&g Bitakeuditdithe

second Sec&f@ﬁ%’ﬁiﬁ%?—éﬁaﬁﬂé’eﬂﬁ” e Eiﬁi?t‘é’ét JoS st Si@é;”@%ﬁﬂf%@é%%@@%ﬁéoaﬁé} .

securing portion by mechanical means, an Incoming ¢ a clamp joint, a

ring fastengieRcbanthfasteneraiie, anchotpricyaysilaganingoperiie saeardiaesurieg gtion; the
supporting portion is in one piece or mechanically connected with the first securing and second

securing pdiibes, Prexsupporifepeits cetblRersftisimae fhhceng tafticupeNgonnbiset the first

supporting portion and use one of the secqnd end to secyre the ingoming gables, whilg the.incoming
oy 9LEnshin seahie e mgoming cabl s

cables can %néleegﬁ? 0 s@p%%? |nlgnp%1r%orll FESURG &R ucsfr%)él PE ef‘np joint, alg‘ril%)é1 fasteh , a band

fastener etgjneOifier FBYA OpIRSIEHINGL DR | p&mimﬂw{es ahie sesstred pdhaisacepdsecuring
portion or the supporting portion's second end through the following places: where the cable has not

been envelopelEby bisgt BHdrkpabe cmtteligsplishag tdbarehmekdie hehenivicebe wencadletas been
oo .k e S er e e U85 S RIER! SRS
fiber-optic collection plate, in order to prevent interference with other fiber-optic
cable configurations that need to be connected to and situated in the fiber-optic
collection plate on the right side of the fiber-optic collection plate support, and
to prevent interference with other fiber-optic cables that need to be connected to

and situated in the fiber-optic collection plate on the right side of the fiber-optic

12



and elastic rubber tube-shrinkable tube and where the cable has not been enveloped. While the
interior of the cable entry place in the cable splice box's interior also secured with present invention's
cable securing device, is used to secure cables that already entered the cable splice box. BRIEF
DESCRIPTION OF THE DRAWINGS [0018]Figure 1 is a cross-section schematic of the underground
layout of cable splice boxes. [0019]Figure 2(A) is vertical view of heat shrink tube cable splice box.

collection plate support. This avoids problems caused by the mixing of fiber-
optic cable collection configurations and enables easier maintenance. Thus, the
position of the main fiber-optic cable opening is most preferably situated in the
back side of the fiber-optic collection plate supporting fixture, providing enough
space to carry out the compilation and splice of fiber-optic cables after the main
cable enters the cable splice box; especially as most of the cables from mid-span
connecting splicing do not need to be cut and connected for storage in the fiber-
optic collection plate, and it is preferably without any interference, smoothly
stored in the back side of the fiber-optic collection plate. Whereas the present
invention's main cable entry opening of the cable entry place has two types; one
is the cable entry opening preparing for heat shrink tube waterproofing of the
main cable, the other is the cable entry opening preparing for elastic rubber
shrinkable tube waterproofing of the main cable. While the 2 different main
cable openings are situated in different places on the cable entry place, providing
enough space to carry out the compilation and splice of cables after the main
cable enters the cable splice box; especially as most of the cables from mid-span
connecting splicing do not need to be cut and connected for storage in the fiber-
optic collection plate, and it is preferably without any interference, smoothly
stored in the back side of the fiber-optic collection plate. Therefore, the present
invention utilizes different ways to carry out waterproofing of the main cable of
the cable splice box, and further includes at least one fiber-optic collection plate
support that can be disposed on the cable entry place, the cable entry place has at
least one fixed installation, used to fix the fiber-optic collection plate support,
and the fixed installation can accommodate the different entry positions of the
main cable and fix the fiber-optic collection plate support onto the different

positions of the cable entry place, the fiber-optic collection plate support fixed
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[0020]Figure 2(B) is a schematic figure of the heat shrink type cable splice box crying out
waterproofing treatment. [0021]Figure 2(C) is a schematic figure of cables entering heat shrink type
cable splice box to carry out waterproofing treatment. [0022]Figure 3(A) is a schematic figure of elastic
rubber tube-shrinkable tube.

on the position of the cable entry place, can adjust and accommodate according
to differences in positioning of the cable entry place where the main cable
penetrates, all these solve the shortcomings of the current technology.

[0014] Through research, it is discovered that when cable splice boxes are
used for telecommunication fiber-optic cable splicing, the storing and
configuration of fiber optic cable in cable splice box often results in errors in
communication due to the small curvature of the radius when the cable is bent,
and when the cable fastening tube is over bent; the over bent cable fastening
tube after awhile results in the fixed-shaped plastic of the cable fastening tube,
often causing communication errors and even broken lines while unfolding
during check-ups and maintenance. This happens especially frequently when
the cables penetrating the cable entry opening of the cable entry place into cable
splice box, when forced to bend due to resistance and interference by the fiber-
optic collection plate on the cable collection support. Thus the cable
penetrating the cable entry opening of the cable entry place into the cable splice
box, the situations whereby cables need to be bent due to tension from
distribution and storage should be as low as possible, and when there must be
bending, the curvature of radius must not be too small. The fiber-optic
collection plate on the fiber-optic collection plate support in the cable splice box,
is the largest obstacle that blocks and interferes with cable distribution; when
optic fibers enter the cable splice box, they must bend when the path of cable
distribution encounters the blocking and interference of fiber-optic collection
plate. Therefore regardless of whether main cable or branch cable, the paths of
cable distribution after entering the splice box should strive to avoid the
interference of the distribution board; when there are more cables in main cable,

especially most of the cables from mid-span connecting splicing do not need to
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[0023]Figure 3(B) is a schematic figure of a telecommunication cable splice box with an elastic rubber
tube-shrinkable tube waterproofing installation. [0024] Figure 4(A) is a schematic figure of the different
ways of carrying out waterproofing of the main cable of the cable splice box according to embodiment
1. [0025]Figure 4(B) is a schematic figure of the different ways of carrying out waterproofing of the
main cable of the cable splice box during straight splicing and branch splicing, when the main cable is
waterproofed with elastic rubber tube-shrinkable tube, according to embodiment 1. [0026]Figure 4(C)
is a schematic figure of the different ways of carrying out waterproofing, of the main cable of the cable
splice box Arirfdmndygennected info the cable collection board.  Thus, the present

invention can utilize different ways of waterproofing the main cable of the cable

splice box. It further includes the position of hollow cylindrical column which

the main cable penetrates provided by the cable entry place, after it is installed

in main cable, which penetrates the hollow cylindrical column into the cable

splice box, whose straight path of the fiber-optic collection plate support's side is

installed with multiple fiber-optic collection plates, a position that will not be

blocked or interfered by the fiber-optic collection plate, solving the

shortcomings of the current technology.

[0015] The present invention utilizes different ways to waterproof the main

cable of the cable splice box, when used for cable's mid-span connecting

splicing, it uses heat shrink tube to waterproof the main cable in the cable entry

place. After researching on the usage of leaky heat shrink type cable splice

box, two reasons became apparent for the water leakage in heat shrink type

cable splice box. One reason is because of the poor waterproofing structure of

the splice between the protective cover and the cable entry place, another reason

is due to enveloping the exterior of hollow cylindrical columns and cable's heat

shrink tube loosening at the splice between the heat shrink tube and the attached

cable. Although through improving on the waterproofing structure of the splice

between the protective cover and the cable entry place will prevent water-

leakage, there are still many occurrences of water-leakage in the heat shrink

cable splice box.

[0016] After thorough research, it is discovered that in the heat shrink

cable splice box, the heat shrink tube, used for waterproofing, enveloping the

exterior of the hollow cylindrical column in the cable entry place is loosening at

its splice with the attached cable, being the cause of water-leakage in the cable
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connecting branch splicing, when the main cable is waterproofed with heat shrink tube, according to
embodiment 1. [0027]Figure 4(D) is a schematic figure of the manner of securing fiber optic cable
collection plate support and the position of the main cable entry opening, of the different ways of
carrying out waterproofing of the main cable of the cable splice box, according to embodiment 2.
[0028]Figure 5 is a schematic figure of the different ways of carrying out

splice box. After the cable splice box is heat shrink waterproofed, no matter if
it is fastening the cable splice box into man holes or hand holes, or extracting the
cable splice box from man holes or hand holes for rerouting, extracting
branches, maintenance and associated operations, because the cable splice box
needs to be moved, it causes bending of the cable, which is connected to the
exterior of the cable splice box and already heat shrink tube wrapped and
waterproofed, causing the loosening of the splice between the enveloping heat
shrink tube and the cable, leading to water-leakage in the cable splice box.
Especially, the coating layers of cables outdoors are mostly made of PE; in
general about the waterproof heat shrink tube of heat shrink type cable splice
box, the adhesive strength is weak between the cable's thermal sol coatings and
the PE coatings, easily loosened due to the pressure from twisting the cable.

[0017] In order to overcome the present lack of technology, after careful
and thorough research, the present invention's telecommunication cable splice
box, with an elastic rubber tube-shrinkable waterproofing device, can allow at
least one cable securing device attached on the exterior of the cable splice box,
the device includes a first securing portion that can be secured on the heat shrink
type cable splice box, and a second securing portion connected to the first
securing portion that can secure incoming cables of the cable splice box; in
addition it can use a supporting portion to connect the first securing portion and
second securing portion, the device is made of sturdy metal or plastic material
that is resistant to twisting or manipulation. When the cable securing device of
cable splice box secures incoming cables to the device, while moving the cable
splice box, although the cable, that is connected to the exterior of the cable
splice box and has been waterproofed by enveloping heat shrink tube, becomes

twisted, the fulcrum of exerted pressure and twisting is at the second securing
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waterproofing of the main cable of the cable splice box, according to embodiment 3. METHOD OF
EMBODIMENT [0029]The present invention "A CABLE SPLICE BOX THAT UTILIZES DIFFEENT
WAYS TO CARRY OUT WATERPROOFING OF THE MAIN CABLE" can be thoroughly understood
with the following explanations of embodiments, allowing those skilled in the present art to carry out.
However, the present invention's ways of implementation are not restricted by the following
embodiments, those skilled in the present art can accordingly propose other types of embodiments,
the embodiments are_included in the scope of the present invention. [0030]JEmbodiment 1

[0031]Plea®OFERR Rf thfuRADIAY, seeing Aeistic Tidule tBe wraterpsgof portion of the cable

that is enveloped by the heat shrink tube, is positioned between the first securing
portion and second securing portion, it will not be affected and loosen due to the
cable twisting and exerting pressure. Naturally, the cable securing device on
the exterior of the cable splice box can be utilized for securing conventional
cables that are waterproofed by the heat shrink tube, it can also be utilized to
secure cables that are waterproofed by elastic rubber tube-shrinkable tube. The
cable securing device on the exterior of the cable splice box: the first securing
portion can in one piece with or planted on the cable splice box's cable entry
place, and can be secured on the cable splice box using a screw splice, a mortise
joint, a clamp joint, a ring fastener, a band fastener etc., and other ways of
securing; the second securing portion can be in one piece with the first securing
portion or connected to first securing portion by mechanical means, and the
incoming cables can be fastened with a clamp joint, a ring fastener, a band
fastener etc., and other ways of fastening onto the second securing portion; the
supporting portion is in one piece or mechanically connected with the first
securing and second securing portions, the supporting portion can use one of the
first end to securely connect to the first supporting portion and use one of the
second end to secure the incoming cables, while the incoming cables can be
secured to supporting portion's second end using a clamp joint, a ring fastener, a
band fastener etc., and other ways of fastening. The incoming cables can be
secured to the second securing portion or the supporting portion's second end
through the following places: where the cable has not been enveloped by heat
shrink tube and elastic rubber tube-shrinkable tube, where the cable has been
enveloped by heat shrink tube and elastic rubber tube-shrinkable tube, the place

of convergence between where the cable has been enveloped by heat shrink tube
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present embodiment 1 utilizes different ways of waterproofing the main cable. In Figure 4(A), the cable
splice box 401 includes a protective cover 402 and including at least one cable entry place 403; the
cable entry place has multiple hollow cylindrical columns, at least one of which is a hollow cylindrical
column 404 which provides access for 2 main cables preparing for heat shrink tube waterproofing to
penetrate the cable splice box, and at least 2 hollow cylindrical columns 405A, 405B and each hollow
cylindrical column can provide access for a piece of main cable preparing for elastic rubber
tube-shrinkable tube water roofirtl&%wg) penetrate the cable splice box. In addition, the cable entry place

has 4 holloney iFTES doRRGHS Bdsas kabiee &1bsadnay hatsvihe el fohahidat desanch
bl i ti -shri t fi t ice box;
e ol R {Gpeds ShEhE RN AP MAIRIIARG 18 RAD R SR KRR e box

straight spligingribrailsb splicinglandthigrepai danveaciigsbcabtd sptiaiiggedeviiteass gfed toFigure
4(B) for straight splicing and branch splicing, the two main cables 411A, 411B that are cut individually

penetrate 2SREHBRAVCARISErBaL ddigaths entercd iapanablgiklish BXeable entry place 413, which are
preparing f i -SKyi roefing, to enter into the cable splice box 415,
and utilize gg;@?g g%gﬁﬁﬁ%mgy H\gﬁ for waterproofing. Please refer to Figure
4(C) for miqgPESY connetiBg feranghaseiisingediadn GRINerMZ3 It igcungdE iz inldingydanper renders

2 main cables 423 to simultaneously penetrate cable entry place 424's attached hollow cylindrical
column 425;abkicspliqsrdeanéng for heat shrink tube waterproofing, to enter into the cable splice box

426, and hri be 427 t wat ' 032]Th b lice b f th
prosent im0 embochBHGA A W en MO R Sapla L e bAVES SR Bt branch
splicing opgUENI: can pilizeLiash rbhesiubenmatiinkahiecube fRE RIS NRANRI tyhetigemain

cable encounters the need for mid-span connecting splicing operation, under the condition that does
not require ghlacgipgrcabieysplicetdoxassipoaaf it zechémesitrink tube to carry out main cable

whertby AN BFAI L4o0d w05 BRI GHY SRS B SR HHRE Hedt SRR o
elastic  caple splice box to carry out waterproofing treatment.

[0022] Figure 3(A) is a schematic figure of elastic rubber tube-shrinkable
tube.

[0023] Figure 3(B) is a schematic figure of a telecommunication cable
splice box with an elastic rubber tube-shrinkable tube waterproofing installation.
[0024] Figure 4(A) is a schematic figure of the different ways of carrying
out waterproofing of the main cable of the cable splice box according to
embodiment 1.

[0025] Figure 4(B) is a schematic figure of the different ways of carrying
out waterproofing of the main cable of the cable splice box during straight
splicing and branch splicing, when the main cable is waterproofed with elastic
rubber tube-shrinkable tube, according to embodiment 1.

[0026] Figure 4(C) is a schematic figure of the different ways of carrying

out waterproofing of the main cable of the cable splice box during mid-span

connecting branch splicing, when the main cable is waterproofed with heat
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rubber shrinkable tube to carry out waterproofing, leading to rising costs for telecommunication
enterprises and affect the safety of construction. [0033]Embodiment 2 [0034]Please refer to Figure
4(A), as the schematic Figure for which the present embodiment 1 utilizes different ways of
waterproofing the main cable. In Figure 4(A), the cable splice box comprises a protective cover and at
least a cable entry place, the cable entry place has multiple hollow cylindrical columns, at least one of
the hollow cylindrical column allows access for 2 main cables preparing for heat shrink tube
waterproofing to penetrate the cable splice box, and at least 2 hollow cylindrical columns and every
hollow cylindHeBKAlRGs 2sing: 18 #1PAdiBi Mrdparing for elastic rubber tube-shrinkable tube

waterproofi enetraﬁ(%&&%tg%ﬁg%e f@l(}:% %Cthﬁ I%ier{ﬁg %%%@S8P§§cﬁ]ﬁg%0%@fjmd”cal

columns that can-allow access for a branch cable preparing for elastic rubber tube-shrinkable tube

waterproofiogtic pebétratelieiaibhe pile spligphoxundlehsepestntm Figutieed (Raiiordhblcabirrsplice

box, it furthermore comprises at least a fiber-optic cable collection plate support 432, which can be

secured to fiCBHMe ehthepltiderent waws efifaEningatadeataaftng abtivingair veblaada,

433B, used {0 se Yre the fibgr-optic ccl)ilfiectio[g %Ia e &Por{ 32; furthermore the securing devices
[

433A, 4338 c%ﬁag)ogr%ﬁnh%% Wit the-diferent enthy pOSHions 434, 435A, 435B of main fiber optic

cables 436[@628] 437B Feetee3he fibghepistkabishellectiae aidfereumpRoy43g tedhs tidesant
positions on the cable entry place 431. Moreover, the cable splice box further comprises the positions
where mairiaiBlpsadBng3oh, 487Bpatetraadleolioly ytindidde colphuss IRk, 435801BBB ptovided
by the cable entry, place 431; the main cables 436, 437A, 437B that penetrates through the hollow
cylindrical & ﬁgragat, 35A, 435B into the cable splice box travels in a direct path into a fiber optic

cable colleqyigmiRD} S WNARGIOIRFHMETMOSt amount and is on the side of the fiber optic collection
plate support 432, will be in a position unblocked and not interfered by the fiber optic cable collection
plate 438. [DOBZFTherefokdeipthseptaserninventidr(sARbBEdyREACE X tAHAT UTILIZES
DIFFEENT WAYS TO CARRY OUT WATERPROOFING OF THE MAIN
CABLE” can be thoroughly understood with the following explanations of
embodiments, allowing those skilled in the present art to carry out. However, the
present invention's ways of implementation are not restricted by the following
embodiments, those skilled in the present art can accordingly propose other
types of embodiments, the embodiments are included in the scope of the present
invention.
[0030] Embodiment 1
[0031] Please refer to Figure 4(A), as the schematic figure for which the
present embodiment 1 utilizes different ways of waterproofing the main cable.
In Figure 4(A), the cable splice box 401 includes a protective cover 402 and
including at least one cable entry place 403; the cable entry place has multiple
hollow cylindrical columns, at least one of which is a hollow cylindrical column
404 which provides access for 2 main cables preparing for heat shrink tube

waterproofing to penetrate the cable splice box, and at least 2 hollow cylindrical

columns 405A, 405B and each hollow cylindrical column can provide access for
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securing device of the cable entry place can accommodate and coordinate with the different entry
positions of the main optic fiber cable, and secure the fiber optic cable collection plate support on
different positions of the cable entry place. Furthermore, the position of the cable entry surface
installed to facilitate the main cable to penetrate the cable entry opening, is in a position where the
straight path of the fiber optic distribution, from the main cable entering the cable splice box, will not be
blocked or interfered by the fiber optic cable collection plate. Thus, the present invention further solves
the problem whereby when the main cable enters into the cable splice box from different positions,

causing inabiliB}eh & kbRt CHNGLRERRAISe {RretlastiSothiPhETd BaRRipRrivERIfentband

blockage fr ' t] lan , i errgts inyfi ptic ¢ o) nication
and other pro tﬁéﬁm]ﬁrﬁ%ﬁ%ﬁﬁﬁ%g?ﬁ|é§2§:€§f’§%b |gu%%1 ?%{?sﬁmgﬁsec%%ﬁgtiﬂ%zre for
which the ppésenttembbdioirnk 3oyilizes chifferehinmiay slobwatd(BBofHOGTe HEtIDCdMe. dfldvgure 5,
the cable splice box 30 provides for 3 different types of cable splicing: telecommunication cable's

straight splRGS§SHrERIcA §rem@bidandd syl e dirBating tiehetasprcig kae . trhe-shrrakeMeention's
cable splice hox 50 includes. at least cahle entry place 51, multiple hollow cylindrigal colum 2,53 0n
coble ety R O B B e IR oIl B R L R R I o

cable splice/eyinRding emid-srws GoRRBRIRG IRFANCheRicHaAlmaitioabia Mt uses feat shrink
tube and multiple cable securing devices on the exterior of cable splice box 30 and a optic fiber cable

Eollec’;:on Ef&h@ugp@mb?@ﬁ@@%lgmmdﬂp@ﬁ@m?@ﬁ]@@ﬁ %i@hlg}eé\ﬁﬂati:m@@;?g of
rancn canies an IN Ca I e same as odime . Imrerence ng, e cable
il 5 ol e A ST M S T T
cables to tr@aﬁf‘éﬁ-cﬁ’ltﬁﬁﬁaﬁ'?ﬁeﬂ%f”%&e\éﬁ? mcﬁiﬁﬁﬁrg@h@@a@@b@ Rexs® C@mﬁﬂfﬁé'aﬁ first

securing portion 41 and a clip 43 assembled with screw 431 (and another screw, not'shown in Figure
5), securingahthiastdihdy tHd 4iBusscutaty pottiercdblodnmiipploagand lidavcdolomarg repersegond

securing portion 42, throygh a scyew tight]y Jocked to clamp joint 44, secures and fastens cahle 35
entering th %ﬁ@%fbﬁc@%gaf%éu%—&@#ﬁ Setlhs oFHE IO e dkig briRiP 4 Cofired t
the first Se‘;ﬁﬂf&p&&%‘l“:‘% dRSCHRRI ARG C7RIshHaP Eﬁﬁélﬁﬁﬁ‘ﬂﬁh‘?ﬂéql?éfeﬁ%‘l SRk Bigergp and

the elastic rubber tube-shrinkable tube is additionally secured to cable splice box 30; when moving the

cable splicerenrpboiththe cRldass5ted¢adsothe fulcsud Gnderprassseais abtinecseendaaaching
portion 42, thus the waterproof portion of the cable 35 enveloped by the heat shrink tube 38 and the
elastic rubbdHiGHE sRIREIO BT WiatosI98s8h Hua foldinrBainsrt dapresS DantiRgaRisiting in

water leaking into cabie, SRIGR B FO pLRSEARE SRFWING AOViRs Iurthes neludes SuRPqIERg Rortion
ac pcPr ion anda na sec . F]

40, used to at the first securin seco ring portion 4 e second securing
portion 42 eaniberir@hedliges Wik swppieling pespariA40; fibe Hieat seetloguitioatéipeaibedn one
piece with the supporting portion 40; or, the first securing portion 41, the second securing portion 42

and supportih§iiékibH theasail b enHshbiet d0Fand arssdne At spparki iy hodibh WoGHRYCOHAect with

first securin\%ﬁggtﬁ%o II,lgand the supporting portion 40 is secured on cable

[0032] The cable splice box of the present invention's embodiment 1, when
the main cable is carrying out straight splicing and branch splicing operations,
can utilize elastic rubber tube-shrinkable tube for waterproofing; when the main
cable encounters the need for mid-span connecting splicing operation, under the
condition that does not require changing cable splice boxes, it can utilize heat
shrink tube to carry out main cable waterproofing. Thus, it solves the problem
currently encountered in cable splice box technology, whereby the installation of

main cable entry opening only allows one of either heat shrink tube or elastic
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splice box 30. Similarly, the cable 37 entering hollow cylindrical column 33 and is enveloped by heat
shrink tube 39 and the elastic rubber tube-shrinkable tube can be likewise additionally secured.
[0038]Through the explanations of above embodiments 1, 2 and 3, the present invention's cable splice
box can utilize different ways to waterproof the main cable, and can effectively solve the problems
present in current cable splice box technology, whereby the set of the main cable entry opening can
only provide one way of waterproofing the main cable, that is either the heat shrink tube or the elastic
rubber tube-shrinkable tube, resulting in rising costs for telecommunication enterprises and the

problem of EHB67 s RERkRDISi JHDRAOPWENeQHE IOSTIRSAMAR Dl Ui ABt SR HOS'SF i at is
| ; . ; i e
presently C?él%'é’&é@%%ﬁcgaﬂﬁgg%@ﬁe& g @%H@Qﬁé?@%%%&d&?&? € understood that

the invention nee isclosed Embodimen contrary, it is intended to
cover vario{@033{lificatioRmdod siteik@r2arrangements included within the spirit and scope of the

appended claims, which are to be accorded with the broadest interpretation so as to encompass all
such modiflM3k and dilsinse siederuvedigure 4(A), as the schematic Figure for which the

present embodiment 1 utilizes different ways of waterproofing the main cable.
In Figure 4(A), the cable splice box comprises a protective cover and at least a
cable entry place, the cable entry place has multiple hollow cylindrical columns,
at least one of the hollow cylindrical column allows access for 2 main cables
preparing for heat shrink tube waterproofing to penetrate the cable splice box,
and at least 2 hollow cylindrical columns and every hollow cylindrical allows
access for a main cable preparing for elastic rubber tube-shrinkable tube
waterproofing to penetrate into the cable splice box, the cable entry place also
has 4 hollow cylindrical columns that can allow access for a branch cable
preparing for elastic rubber tube-shrinkable tube waterproofing to penetrate into
the cable splice box. Please refer to Figure 4(D) for the cable splice box, it
furthermore comprises at least a fiber-optic cable collection plate support 432,
which can be secured to the cable entry place 431. The cable entry place has at
least a securing device 433A, 433B, used to secure the fiber-optic collection
plate support 432; furthermore the securing devices 433A, 433B can coordinate
with the different entry positions 434, 435A, 435B of main fiber optic cables
436, 437A, 437B, secure the fiber optic cable collection plate support 432 to the
different positions on the cable entry place 431. Moreover, the cable splice box
further comprises the positions where main cables 436, 437A, 437B penetrate
hollow cylindrical columns 434, 435A, 435B provided by the cable entry place
431; the main cables 436, 437A, 437B that penetrates through the hollow
cylindrical columns 434, 435A, 435B into the cable splice box travels in a direct
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WHAT IS CLAIMED IS: 1. A cable splice box utilizing various ways to waterproof two main cables,
comprising: a protective cover; and at least one cable entry end having plural hollow cylindrical
columns, wherein at least one of the plural hollow cylindrical columns allows passage of the two main
cables, to be waterproofed by a heat shrink tube, into the cable splice box, and there are at least
additional two of the plural hollow cylindrical columns, each of which allows a passage of another main
cable, to be waterproofed by an elastic rubber shrinkable pipe, into the cable splice box. 2. The cable
splice box as claimed in_Claim 1 further comprising at least one o%tical fiber cable collection plate

support cagiilsfe BB EcORE 5ARIE IS Ly BREC iRéreliabBITHe iCIdBOPbAR'EHB entry

e e L OSSR e el gplents e

collection piaisigvpparibivalerbaifid prsititepfetod ¢ablthenfiye@ndptic cable collection plate
438.
[0035] Therefore, in the present invention's embodiment 2, since the
securing device of the cable entry place can accommodate and coordinate with
the different entry positions of the main optic fiber cable, and secure the fiber
optic cable collection plate support on different positions of the cable entry
place. Furthermore, the position of the cable entry surface installed to facilitate
the main cable to penetrate the cable entry opening, is in a position where the
straight path of the fiber optic distribution, from the main cable entering the
cable splice box, will not be blocked or interfered by the fiber optic cable
collection plate. Thus, the present invention further solves the problem
whereby when the main cable enters into the cable splice box from different
positions, causing inability of the fiber optic distribution to be stored smoothly,
and causing interference and blockage from the fiber optic cable collection plate,
leading to errors in fiber optic cable communication and other problems.
[0036] Embodiment 3
[0037] Please refer to Figure 5, as the schematic figure for which the
present embodiment 3 utilizes different ways of waterproofing the main cable.
In Figure 5, the cable splice box 30 provides for 3 different types of cable
splicing: telecommunication cable's straight splicing, branch splicing and mid-
span connecting branch splicing, etc. The current invention's cable splice box 50
includes at least cable entry place 51, multiple hollow cylindrical columns 52,
53 on cable entry place 21, protective cover, multiple elastic rubber tube-

shrinkable tube, a heat shrink type cable splice box intending on mid-span
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3. The cable splice box as claimed in Claims 1 or 2 wherein a specific one of the plural hollow
cylindrical columns for passing therethrough a specific one of main cables is located at a position on
the at least one cable entry end without the possibility of interfering a passage of the specific main
cable into the cable splice box after the optical fiber collection plate support has mounted thereon a
maximum number of optical fiber collection plates. 4. The cable splice box as claimed in anyone of
Claims 1 to 3, wherein a specific one of the plural hollow cylindrical columns for passing therethrough
a branching cable is located at a pasition on the at least one cable entry end without the fossibility of

interfering £pARESHBSHPIRE S sEHEIBHREHRY R S3RIctHah B eshe dpRBE B Ul AL BBHARISiber
collection plaig SURRARt RESEaAICA GE AL ARG B ReIcRl optcsh fhey colipafiomplates. S

The cable splice box as In any one o Ims 1 to er comprising at least two elastic

rubber shrigisbidedoliestionwstatprpingthhaablesasaingliba cabibsplidsdenin fllacy, ledst one
cable entry end. 6. The cable splice box as claimed in any one of Claims 1 to 3, further comprising at

least one h&dtishrifikeumatRIPreaéimeoofingrtcBap iy ¢fa s8idg M 1 6B 185 i 86D BRe/isME atfeast

one cable eerﬁ{%()e&}%ient 1. The difference being, the cable securing device on the exterior
of the cable box 30 secures and attaches branch cables and main cables to the
device, the cable securing device on the exterior of the cable box 30 comprises:
a first securing portion 41 and a clip 43 assembled with screw 431 (and another
screw, not shown in Figure 5), securing and fastening the first securing portion
41 to hollow cylindrical column 32. The second securing portion 42, through a
screw tightly locked to clamp joint 44, secures and fastens cable 35 entering the
cable splice box 30. Through the set up of the second securing portion 42
connected to the first securing portion 41 described above, cable 35 that is
enveloped by heat shrink tube 38 and the elastic rubber tube-shrinkable tube is
additionally secured to cable splice box 30; when moving the cable splice box
30 and the cable 35 bends, the fulcrum under pressure is at the second securing
portion 42, thus the waterproof portion of the cable 35 enveloped by the heat
shrink tube 38 and the elastic rubber tube-shrinkable tube, will not loosen due to
the effects of cable 35 bending, resulting in water leaking into cable splice box
30. The cable securing device further includes supporting portion 40, used to
attach the first securing portion 41 and second securing portion 42. The second
securing portion 42 can be in one piece with supporting portion 40; the first
securing portion 41 can be in one piece with the supporting portion 40; or, the
first securing portion 41, the second securing portion 42 and supporting portion
40 can all be in one piece. Furthermore, supporting portion 40 can connect

with first securing portion 41, and the supporting portion 40 is secured on cable
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7. The cable splice box as claimed in any one of Claims 1 to 4 further comprising at least one cable
securing device configured on an exterior of the cable splice box, and having: a first securing portion
secured to the cable splice box; and a second securing portion connected to the first securing portion
for securing a cable introduced into the cable splice box to be waterproofed by one of a heat shrink
tube and an elastic rubber shrinkable pipe. 8. The cable splice box as claimed in Claim 7, wherein the
first securing portion is embedded in the at least one cable entry end of the cable splice box. 9. The
cable splice box as claimed in Claim 7, wherein the first securing portion is_.one-piece formed on the at

least one cABICENRAY el of AN sihecasbie 11 TRECEHINGI ke vod dEighhs@lnetand 7,
wherein th%ﬁgﬁ%‘ﬁ@i{l ;Peodt@glﬁ@&tgﬁﬁﬁﬁ%g%cﬁ?&tﬁet%ﬁi’coﬁ&ﬂﬁe_ GeRizmRBRE

secured together throughone selected from a group consisting of a screw splice, a mortise joint, a

clamp joint tabingaiasie e wisandittisienall and @ueedbination thereof.
[0038] Through the explanations of above embodiments 1, 2 and 3, the
present invention's cable splice box can utilize different ways to waterproof the
main cable, and can effectively solve the problems present in current cable
splice box technology, whereby the set of the main cable entry opening can only
provide one way of waterproofing the main cable, that is either the heat shrink
tube or the elastic rubber tube-shrinkable tube, resulting in rising costs for
telecommunication enterprises and the problem of safety in construction.
[0039] While the invention has been described in terms of what is
presently considered to be the most practical and preferred Embodiments, it is to
be understood that the invention needs not be limited to the disclosed
Embodiments. On the contrary, it is intended to cover various modifications
and similar arrangements included within the spirit and scope of the appended

claims, which are to be accorded with the broadest interpretation so as to

encompass all such modifications and similar structures.
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11. The cable splice box as claimed in Claim 7, wherein the second securing portion and the cable are
secured together through one selected from a group consisting of a clamp joint, a ring fastener, a band
fastener and a combination thereof. 12. The cable splice box as claimed in Claim 7 further comprising
a supporting portion for connecting the first securing portion and the second securing portion. 13. The
cable splice box as claimed in Claim 12, wherein the second securing portion is in one-piece formed
with the supporting portion. 14. The cable splice box as claimed in Claim 12, wherein the second
securing partion is mechanically connected to and secured to the supporting portion. 15. The cable
splice box NHALL RledM @ Ierein the first securing portion is in one-piece formed with the

supporting porkiog, e splice box utilizing various ways to waterproof two main cables,
comprising:
a protective cover; and
at least one cable entry end having plural hollow cylindrical columns,
wherein at least one of the plural hollow cylindrical columns allows
passage of the two main cables, to be waterproofed by a heat shrink tube,
into the cable splice box, and there are at least additional two of the plural
hollow cylindrical columns, each of which allows a passage of another
main cable, to be waterproofed by an elastic rubber shrinkable pipe, into
the cable splice box.

2. The cable splice box as claimed in Claim 1 further comprising at least one
optical fiber cable collection plate support capable of being secured to the
cable entry end, wherein each of the at least one cable entry end has at least
one securing device for securing the optical fiber cable collection plate
support and in response to a specific entry position of the respective main
cable securing the optical fiber cable collection plate support to a specific
position on the cable entry end.

3. The cable splice box as claimed in Claims 1 or 2 wherein a specific one of the
plural hollow cylindrical columns for passing therethrough a specific one of
main cables is located at a position on the at least one cable entry end without
the possibility of interfering a passage of the specific main cable into the
cable splice box after the optical fiber collection plate support has mounted
thereon a maximum number of optical fiber collection plates.

4. The cable splice box as claimed in anyone of Claims 1 to 3, wherein a specific

one of the plural hollow cylindrical columns for passing therethrough a
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16. The cable splice box as claimed in Claim 12, wherein the first securing portion is mechanically
connected to and secured to the supporting portion. 17. The cable splice box as claimed in Claim 12,
wherein the supporting portion is connected to and secured to the first securing portion, and the
supporting portion is secured on the cable splice box. 18. The cable splice box as claimed in Claim 12,
wherein the material of the supporting portion is one selected from a group consisting of a metal, a
plastic, and a combination thereof 19. A cable splice box, comprising: a protective cover; and at least
one cable entry end, each of whichhas: at least one hollow c@drical column allowing passage of two

main cables tOBEGRRIFIBIEI T 106REedy Bl BrRR:AHABNPILAE at least one cable entry end

without the possibility of interfering a passage of the specific branching cable
into the cable splice box after the optical fiber collection plate support has
mounted thereon a maximum number of optical fiber collection plates.

5. The cable splice box as claimed in any one of Claims 1 to 3 further
comprising at least two elastic rubber shrinkable tubes for waterproofing the
cables passing the cable splice box via the at least one cable entry end.

6. The cable splice box as claimed in any one of Claims 1 to 3, further
comprising at least one heat shrink tube for waterproofing the cables passing
the cable splice box via the at least one cable entry end.

7. The cable splice box as claimed in any one of Claims 1 to 4 further
comprising at least one cable securing device configured on an exterior of the
cable splice box, and having:

a first securing portion secured to the cable splice box; and

a second securing portion connected to the first securing portion for securing
a cable introduced into the cable splice box to be waterproofed by one of a
heat shrink tube and an elastic rubber shrinkable pipe.

8. The cable splice box as claimed in Claim 7, wherein the first securing portion
1s embedded in the at least one cable entry end of the cable splice box.

9. The cable splice box as claimed in Claim 7, wherein the first securing portion
is one-piece formed on the at least one cable entry end of the cable splice box.

10. The cable splice box as claimed in Claim 7, wherein the first securing
portion and the at least one cable entry end of the cable splice box are secured
together through one selected from a group consisting of a screw splice, a
mortise joint, a clamp joint, a ring fastener, a band fastener and a combination

thereof.
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at least two hollow cylindrical columns, each of which allows passage of another main cable to be
waterproofing in a second type of treatment. 20. A cable splice box comprising a cable entry end
having: a first hollow cylindrical column allows passage of a first main cable to be waterproofed in a
first type of treatment; and a second hollow cylindrical column allows passage of a bent second main
cable to be waterproofed in a second type of treatment.

11. The cable splice box as claimed in Claim 7, wherein the second securing
portion and the cable are secured together through one selected from a group
consisting of a clamp joint, a ring fastener, a band fastener and a combination
thereof.

12. The cable splice box as claimed in Claim 7 further comprising a supporting
portion for connecting the first securing portion and the second securing
portion.

13. The cable splice box as claimed in Claim 12, wherein the second securing
portion is in one-piece formed with the supporting portion.

14. The cable splice box as claimed in Claim 12, wherein the second securing
portion is mechanically connected to and secured to the supporting portion.
15. The cable splice box as claimed in Claim 12, wherein the first securing

portion is in one-piece formed with the supporting portion.

16. The cable splice box as claimed in Claim 12, wherein the first securing
portion is mechanically connected to and secured to the supporting portion.
17. The cable splice box as claimed in Claim 12, wherein the supporting portion
is connected to and secured to the first securing portion, and the supporting

portion is secured on the cable splice box.

18. The cable splice box as claimed in Claim 12, wherein the material of the
supporting portion is one selected from a group consisting of a metal, a
plastic, and a combination thereof.

19. A cable splice box, comprising:

a protective cover; and
at least one cable entry end, each of whichhas: at least one hollow
cylindrical column allowing passage of two main cables to be

waterproofed in a first type of treatment; and
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21. The cable splice box as claimed in Claim 20, wherein the first type and the second type of the
treatments are the same.

at least two hollow cylindrical columns, each of which allows passage of
another main cable to be waterproofing in a second type of treatment.
20. A cable splice box comprising a cable entry end having:
a first hollow cylindrical column allows passage of a first main cable to be
waterproofed in a first type of treatment; and
a second hollow cylindrical column allows passage of a bent second main
cable to be waterproofed in a second type of treatment.
21. The cable splice box as claimed in Claim 20, wherein the first type and the

second type of the treatments are the same.
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