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CABLE CONNECTION CASING 

 

FIELD OF THE INVENTION 

[0001] The present invention relates to a cable splice box, and specifically 

relates a cable splice box treated with an elastic contracting sleeve for a mid-

span branch connection.  The present invention provides improvements 

regarding the issues of difficulty of operation, high cost and the inconsistency of 

construction quality.   

 

BACKGROUND OF THE INVENTION 

[0002] In the technical field of wire transmissions such as 

telecommunications, cable TV and monitoring systems, 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 box to operate a connection and a splice of the cables.  The cable 

splice box is equipped with an end surface for a cable passing therethrough, and 

the end surface or a cable passing therethrough is disposed with a cable inlet and 

a cable outlet to allow the cable to pass in and out the cable splice box through 

the end surface or a cable passing therethrough to perform a connection and 

branch connection with the fiber-optic cable. 

[0003] The conventional fiber-optic cable is mostly used as an 

intermediate backbone cable.  The cable splice box is mostly used for a linear 

splice operation, which is an operation of connecting a truncated fiber-optic 

cable with one other truncated fiber-optic cable, and a branching splice 

operation, which is an operation of connecting a cable having more cores with a 

number of other cables having fewer of the cores.  Accordingly, the end surface 
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of a cable passing through the cable splice box is equipped with a plurality of 

cable inlets and outlets, each of which usually provide a truncated fiber-optic 

cable to pass in and out the cable splice box. 

[0004] Present communication networks have expanded into a wide band 

service era called fiber-to-the-home (FTTH).  Telecommunication vendors have 

to utilize cable splice boxes to connect a variety of main fiber-optic cables 

distributed everywhere along the way to the respective optic equipment at the 

user end through branch cable connections by utilizing the cable splice boxes 

without entirely cutting off the existing cables.  Therefore, the cable splice boxes 

must be applicable not only to the truncated cables passing in and out of the 

cable splice boxes, but also to the non-truncated cables passing in and out of the 

cable splice boxes, which means that the cable splice boxes must be applicable 

for a mid-span branch connection operation, which is an operation to further 

connect some small quantity of unused cables split from a backbone cable with 

multi-core optical fibers in the middle portion via a cable splice box to one other 

intermediate splice cable to connect to a new user end when fiber-optic cable 

service is required for a customer.  In most such cases, the backbone fiber-optic 

cable, and specifically the fiber-optic cable in use, cannot be cut off. 

[0005] The waterproofing treatment operation to the cable inlet and outlet 

of the cable splice box is very important.  Especially because the cable splice 

boxes installed therein are immersed in water for a long period of time because 

there is always water accumulation in the manhole and hand hole underground.  

Therefore, the cable splice boxes must prevent water leakage.  Otherwise, once 

water flows into the cable splice boxes, the fiber-optic cables capable of being 

used normally for over 20 years will deteriorate and become brittle in only a 
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couple of years, which adversely affects the quality of the transmission of the 

broadband signals. 

[0006] In the prior art, the methods of waterproofing treatment to a cable 

splice box, a cable entering the cable splice box through the cable inlet and 

outlet disposed on the end surface of a cable splice box include three types: the 

bolt mechanical type, the heat-shrinkable type, and the elastic contracting sleeve 

type.  The components of the bolt mechanical type are complicated, the 

construction requirements are complicated, and the cost is high.  The cost of the 

heat-shrinkable type is comparatively low.  However, the heat-shrinkable type 

requires the use of torching to heat the heat-shrinkable tube made of plastic 

material during construction.  The procedure may generate toxic gases and cause 

accidents.  It is also difficult to control and maintain consistent construction 

quality, and it will adversely influence the waterproof effect due to cable 

bending and distortion.  This is inadequate for an underground fiber-optic cable 

installed in a manhole where water accumulates all year round although it is 

adequate for use in a hanging or a wall-mounted environment.  The elastic 

contracting sleeve type is the most convenient for construction.  In addition, the 

elastic contracting sleeve type also has the advantages of highly consistent 

construction quality, an excellent water-proof effect, and a low cost of materials.  

Therefore, the adoption of the elastic contracting sleeve for performing the 

waterproofing treatment is the best choice. 

[0007] When the waterproofing treatment to the cable inlet and outlet of 

the cable splice box is performed using the elastic contracting sleeve, the end 

surface passing through the cable must be formed with a hollow cylindrical tube 

in a circle-like or ellipse-like shape.  The hollow cylindrical tube provides 

passage for the cable  implemented in the connection operation in the cable 
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splice box to pass therethrough.  If waterproofing treatment is implemented 

using an elastic contracting sleeve, the portion enveloped by contracting the 

elastic contracting sleeve must be a cylindrical object having no dent or gap on 

its outer surface and having a cross-section in one of a circle-like or ellipse-like 

shape.  For example, the elastic contracting sleeve is disposed on a cable having 

a cross-section in a circle-like shape, a cable inlet and outlet of a hollow 

cylindrical tube, each of which is in a circle-like or ellipse-like shape, and a 

cable having a cross-section in an ellipse-like shape, to achieve a good 

waterproof effect.  However, for a cable splice box where the waterproofing 

treatment is done using the elastic contracting sleeve, during the intermediately 

introduced branched connection operation, on the condition that the cable must 

not be truncated, the portion of the cable to be operated with the intermediately 

introduced branched connection must be folded in a U shape, and then the U-

shaped cable having two cable segments is inserted and passes through the 

elastic contracting sleeve and the hollow cylindrical tube, which is the cable 

inlet and outlet, disposed on the end surface for the cable passing through the 

cable splice box, and so the cable enters the cable splice box, to implement the 

intermediately introduced branched connection operation.  However, the cross-

sections of the two cable segments of the U shaped cable are circle-like and have 

different circle centers.  After the two cable segments are directly enveloped 

with an elastic contracting sleeve, there will be gaps between the two cable 

segments and so it is unable to form a waterproof structure.  Therefore, it is 

necessary to utilize a gap-filling waterproof auxiliary device disposed on the U-

shaped cable with two cable segments to form a first waterproof structure which 

is cylindrical, which makes the two cross-sections of the two cable segments 

into one cross-section in a circle-like or ellipse-like shape without having any 
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dent or gap on the outer surface of the first waterproof structure.  And then the 

U-shaped cable with two cable segments is inserted and passes through the 

elastic contracting sleeve and the hollow cylindrical tube, i.e. the cable inlet and 

outlet, disposed on the end surface for the cable passing through the cable splice 

box, wherein a portion of the first waterproof structure is not inserted into the 

hollow cylindrical tube, and the elastic contracting sleeve contracts to envelop 

an external portion of the hollow cylindrical tube and an external portion of the 

first waterproof structure that is not inserted into the hollow cylindrical tube.  

Due to the fact that there is no dent or gap on the outer surface of the first 

waterproof structure with a cross-section in a circle-like or ellipse-like shape, a 

second waterproof structure is accordingly formed.  Therefore, it is possible to 

complete an intermediately introduced branched connection operation by using 

an elastic contracting sleeve to implement a waterproofing treatment between 

the cables to be intermediately introduced branched connected and the cable 

inlet and outlet when using a cable splice box to implement an intermediately 

introduced branched connection operation.  

[0008] In the prior art, the methods to form the first waterproof structure 

by using a gap-filling waterproof auxiliary device include the following. 

[0009] 1.  Only a waterproof adhesive substance, or tape, having adhesion 

and plasticity is used in a great amount to wind and envelop a position of the 

two cable segments of the U-shaped cable to be inserted into the elastic 

contracting sleeve to implement the waterproofing treatment.  A short section of 

the wound and enveloped position is hand moulded to obtain a cylindrical body 

having a cross-section of a circle-like or ellipse-like shape.  Accordingly, the 

first waterproof structure is formed.  However, disadvantages include that the 

resultant shapes and sizes of the cylindrical bodies, and the appearances  are free 
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from any dent or gap formed on the surfaces of the cylindrical bodies, each of 

which has a cross-section having a circle-like or ellipse-like shape, formed each 

time by each person after being hand moulded will never be identical, so as to 

cause the issues of inconsistency to the construction quality.  After being hand 

moulded and before being enveloped by the elastic contracting sleeve, the shape 

of the position of the short section could be changed because of an impact or 

squeeze in the construction process. 

[0010] 2. Each position of the two cable segments of the U-shaped cable to 

undergo the waterproofing treatment by using an elastic contracting sleeve is 

wound and enveloped with an adequate amount of adhesive tape having 

adhesion and plasticity.  And then a solid bundling body having two pieces 

capable of matching the two cable segments is assembled thereto to form a 

structure having a circle-like or ellipse-like cross-section without a dent or gap 

therebetween.  The bundling body is tightly screwed to form the first waterproof 

structure.  This type of construction can prevent the inconsistency problem of 

construction quality previously mentioned.  However its disadvantages include 

that the components and construction sequence are complicated, the operation is 

difficult, and the cost is high.  In addition, it is impossible to take advantage of 

the radial contracting force exerted by the elastic contracting sleeve to 

continuously maintain tightness between the solid bundling body and the two 

cable segments. 

[0011] Based on the above descriptions, global telecommunication vendors 

and the related suppliers began to widely adopt fiber-optic cables to replace 

traditional cables, and widely utilize cable slice boxes for the mid-span branch 

connection operations to connect a variety of optical fibers in the main fiber-

optic cables distributed everywhere along the way to the respective optic 
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equipment at the user end through branch cable connections.  It is possible to 

solve the problems of difficult operation, high cost and inconsistent construction 

quality when implementing a waterproofing treatment to the cable for a mid-

span branch connection by using an elastic contracting sleeve, and to develop 

and manufacture a novel and advanced cable splice box with easier operation, 

much lower cost, more consistent construction quality and sufficient utilization 

of the radial contracting force of the elastic contracting sleeve to continuously 

maintain the tightness of the first waterproof structure in the cable splice box.  

Accordingly, the construction quality of the fiber-optic cable network of the 

related vendors will be significantly improved. 

[0012] Therefore, based on the drawbacks of the prior art, “the cable splice 

box” of the present invention is disclosed after dedicated development and 

research.  The brief description of the present invention is as follows. 

 

SUMMARY OF THE INVENTION 

[0013] To overcome the shortages of the prior art, the purpose of the 

present invention is to provide a cable splice box.  The cable splice box includes 

an end surface passing therethrough a cable having two cable segments 

respectively passing in and out of the cable splice box; a first waterproof 

structure, including a pillar including a pillar body having at least two 

longitudinal grooves, each of which has a bore diameter X configured to 

accommodate one of the two cable segments; a longitudinal surface having at 

least two longitudinal slits, each of which has a width Y larger than or equal to 

X, corresponds to one of the at least two longitudinal grooves, and forms an 

opening thereon; and at least two elastic pieces, each of which forms one edge 

of one of the at least two longitudinal slits; and a hollow cylindrical tube 
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disposed on the end surface, having an outer surface and providing a mid-span 

branch connection; and a second waterproof structure including an elastic 

contracting sleeve disposed on the outer surface and enveloping the first 

waterproof structure.  In addition, the outer surfaces of the at least two 

longitudinal elastic pieces jointly (integrally, or combined) and partly define the 

longitudinal surface.  In addition, the pillar is an elastic body.  In addition, the 

bore diameter X is one of the minimum and maximum bore diameters of each of 

the at least two longitudinal grooves.  In addition, in the cable splice box, each 

of the at least two longitudinal elastic pieces has two extensions defining two 

edges of each of the at least two longitudinal slits; the slit width Y is selected 

from the group consisting of an original slit width W1 less than X and greater 

than zero, an original slit width W2 equal to zero, and an original slit width W3 

which is unmeasurable as a result of the two overlapping extensions.  In addition, 

the cable splice box further includes a waterproof glue having adhesiveness and 

plasticity and disposed between one of the at least two longitudinal grooves and 

one of the two cable segments passing therethrough.  In addition, the first 

waterproof structure has a cross-section being one of a circle-like or ellipse-like 

shape. 

[0014] The present invention also discloses a pillar used for a cable splice 

box to form therein a waterproof structure.  The pillar includes a pillar body 

having at least two longitudinal grooves, each of which has a bore diameter X 

configured to accommodate a cable segment; a longitudinal surface having at 

least two longitudinal slits, each of which has a width Y larger than or equal to X, 

corresponds to one of the two longitudinal grooves, and forms an opening 

thereon; and two longitudinal elastic pieces, each of which is disposed on one of 

the at least two longitudinal slits to keep the cable segment in the respective 
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longitudinal groove.  In addition, the outer surfaces of the at least two 

longitudinal elastic pieces jointly (integrally, or combined) and partly define the 

longitudinal surface.  In addition, the pillar is an elastic body.  In addition, the 

bore diameter X is one of the minimum and maximum bore diameters of each of 

the at least two longitudinal grooves.  In addition, in the pillar, each of the at 

least two longitudinal elastic pieces has two extensions defining two edges of 

each of the at least two longitudinal slits; the slit width Y is selected from the 

group consisting of an original slit width W1 less than X and greater than zero, 

an original slit width W2 equal to zero, and an original slit width W3 which is 

unmeasurable as a result of the two overlapping extensions.  In addition, the 

pillar coordinates with an elastic contracting sleeve to form a waterproof splice 

box unit.  In addition, the pillar further includes a waterproof glue having 

adhesiveness and plasticity and disposed between one of the at least two 

longitudinal grooves and the cable segment passing therethrough.  In addition, 

the first waterproof structure has a cross-section being one of a circle-like or 

ellipse-like shape. 

[0015] The cable splice box of the present invention includes a pillar, by 

which the cable  for the mid-span branch connection and the pillar form the first 

waterproof structure in a cylindrical shape having no dent or gap between the 

cable and the pillar.  And the first waterproof structure has a cross-section in a 

circle-like or ellipse-like shape.  Accordingly, the waterproofing treatment 

between the cable inlet and outlet, which is disposed on the hollow cylindrical 

tube on the end surface for a cable passing through the cable splice box, and the 

cables by using the cable splice box with the elastic contracting sleeve is novel 

and advanced over the prior technique.  So the operation is much easier, the cost 

is much lower, and the construction quality is more consistent.  Moreover, in the 
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cable splice box, the radial contracting force of the elastic contracting sleeve 

continuously maintains the tightness of the first waterproof structure.  The 

contraction quality of the fiber-optic cable network built by the related suppliers 

will substantially improve. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Fig. 1(A) is a diagram showing a cable splice box according to the 

first Embodiment of the present invention; 

[0017] Fig. 1(B) is a diagram showing an end surface for a cable passing 

therethrough and a hollow cylindrical tube in the cable splice box according to 

the first Embodiment of the present invention; 

[0018] Fig. 1(C) is a diagram showing a cable for a mid-span branch 

connection, which passes through a hollow cylindrical tube and so passes in and 

out of the cable splice box according to the first Embodiment of the present 

invention; 

[0019] Fig. 2(A) is a diagram showing a pillar in the cable splice box 

according to the first Embodiment of the present invention; 

[0020] Fig. 2(B) is a diagram showing a cross-section of a cylindrical 

portion of the pillar in the cable splice box according to the first Embodiment of 

the present invention; 

[0021] Fig. 2(C) is a diagram showing a cross-section of a cylindrical 

portion of the pillar according to the first Embodiment of the present invention, 

wherein a longitudinal slit having a width Y is larger than a bore diameter X of 

the longitudinal groove; 

[0022] Fig. 3(A) is a diagram showing an elastic contracting sleeve in the 

cable splice box according to the first Embodiment of the present invention; 
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[0023] Fig. 3(B) is a diagram showing a waterproof glue having 

adhesiveness and plasticity in the cable splice box according to the first 

Embodiment of the present invention; 

[0024] Fig. 3(C) is a diagram showing a waterproof band having 

adhesiveness and plasticity in the cable splice box according to the first 

Embodiment of the present invention; 

[0025] Fig. 4(A) is a diagram showing a pillar in the cable splice box 

according to the first Embodiment of the present invention; 

[0026] Fig. 4(B) is a diagram showing the position that two cable segments 

for a mid-span branch connection are wound by the waterproof band having 

adhesiveness and plasticity before the elastic contracting sleeve is used for a 

waterproofing treatment in the cable splice box according to the first 

Embodiment of the present invention; 

[0027] Fig. 4(C) is a diagram showing a first waterproof structure formed 

by the pillar and the cables having two cable segments for a mid-span branch 

connection in the cable splice box according to the first Embodiment of the 

present invention; 

[0028] Fig. 4(D) is a diagram showing a cross-section of a cylindrical 

portion of the first waterproof structure in the cable splice box according to the 

first Embodiment of the present invention; 

[0029] Fig. 5(A) is a diagram showing the cable splice box according to 

the first Embodiment of the present invention, wherein the elastic contracting 

sleeve is going to contract to envelop an outer surface of the hollow cylindrical 

tube and an outer surface of the first waterproof structure;  

[0030] Fig. 5(B) is a diagram showing the cable splice box according to 

the first Embodiment of the present invention, wherein the elastic contracting 
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sleeve is going to contract to envelop an outer surface of the hollow cylindrical 

tube and an outer surface of the first waterproof structure, to form the second 

waterproof structure; 

[0031] Fig. 5(C) is a diagram showing the cable splice box according to 

the first Embodiment of the present invention, wherein the elastic contracting 

sleeve is going to contract to envelop an outer surface of the hollow cylindrical 

tube and an outer surface of the first waterproof structure, and form the second 

waterproof structure; 

[0032] Fig. 5(D) is a diagram showing the cable splice box according to 

the first Embodiment of the present invention, wherein the cable splice box is 

implemented with the waterproofing treatment by using the elastic contracting 

sleeve for a mid-span branch connection; 

[0033] Fig. 6(A) is a diagram showing a cross-section of a pillar in a cable 

splice box according to the second Embodiment of the present invention, 

wherein the original slit width W2 of the two grooves of the pillar equals 0, 

representing that the two edges of the longitudinal elastic pieces contact each 

other; 

[0034] Fig. 6(B) is a diagram showing a cross-section of a pillar in a cable 

splice box according to the second Embodiment of the present invention, 

wherein a longitudinal slit has a slit width Y after operation being larger than the 

bore size X of the longitudinal groove of the pillar; 

[0035] Fig. 6(C) is a diagram showing a cross-section of a pillar of the first 

waterproof structure in a cable splice box according to the second Embodiment 

of the present invention; 

[0036] Fig. 7(A) is a diagram showing a cross-section of a pillar in a cable 

splice box according to the third Embodiment of the present invention, wherein 
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the original slit width W3 of the two grooves of the pillar is unable to be 

measured as a result of the two overlapping extensions, and W2 equals 0, 

representing that the two edges of the longitudinal elastic pieces are in contact 

with each other; 

[0037] Fig. 7(B) is a diagram showing a cross-section of a pillar in a cable 

splice box according to the third Embodiment of the present invention, wherein 

a longitudinal slit has a slit width Y after the operation being larger than the bore 

size X of the longitudinal groove of the pillar; 

[0038] Fig. 7(C) is a diagram showing a cross-section of a pillar of the first 

waterproof structure in a cable splice box according to the third Embodiment of 

the present invention; 

[0039] Description of the reference numerals 

1  cable splice box 

2  end surface 

3  hollow cylindrical tube 

4  cable for mid-span branch connection 

401  two cable segments of the cable for the mid-span branch connection 

402  portion of the cable for the mid-span branch connection  

5  pillar 

6  pillar body 

7  longitudinal groove 

8  longitudinal surface 

9  longitudinal slit 

10  opening 

11  elastic piece 

12  first waterproof structure 
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13  elastic contracting sleeve 

14  outer surface of the hollow cylindrical tube 

15  outer surface of the first waterproof structure 

16  second waterproof structure 

17  adhesive glue having adhesiveness and plasticity 

X  bore size of the longitudinal groove 

Y  slit width after the operation 

W1  original slit width of the longitudinal groove of the pillar of the first 

Embodiment 

W2  original slit width of the longitudinal groove of the pillar of second 

Embodiment 

W3  original slit width of the longitudinal groove of the pillar of third 

Embodiment 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0040] The cable splice box disclosed in the present invention will now be 

described for more concrete understanding with reference to the following 

embodiments, so it can be implemented by the person skilled in the art.  

However, the implementation of the present invention is not restricted to the 

following embodiments.  The person skilled in the art can predict other 

embodiments according to the technical spirit of the embodiments disclosed in 

the present invention.  Those predicted embodiments still belong to the scope of 

the present invention. 

[0041] The first Embodiment 

[0042] Please refer to Figs. 1(A)-5(D), each of which shows a cable splice 

box 1 according to the First Embodiment of the present invention.  The cable 
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splice box 1 includes an end surface 2 passing therethrough a cable 4 having two 

cable segments 401 respectively passing in and out the cable splice box 1; a first 

waterproof structure 12 including a pillar 5 (please refer to Fig. 2(A)) including 

a pillar body 6 having at least two longitudinal grooves 7, each of which has a 

bore diameter X configured to accommodate one of the two cable segments 401; 

a longitudinal surface 8 having at least two longitudinal slits 9, each of which 

has a width Y not less than X, corresponds to one of the at least two longitudinal 

grooves 7, and forms an opening 10 thereon; and at least two elastic pieces 11, 

each of which forms on one edge of one of the at least two longitudinal slits 9; 

and a hollow cylindrical tube 3 disposed on the end surface 2, having an outer 

surface 14 and providing a mid-span branch connection; and a second 

waterproof structure 16 including an elastic contracting sleeve 13 disposed on 

the outer surface 15 and enveloping the first waterproof structure 12 (please 

refer to Figs. 5(A) to 5(D)).  In addition, according to the cable splice box 1 of 

the first Embodiment of the present invention, the outer surfaces of the at least 

two longitudinal elastic pieces 11 jointly (integrally, or combined) and partly 

define the longitudinal surface 8 (please refer to Figs. 2(A) to 2(C)).  In addition, 

according to the cable splice box 1 of the first Embodiment of the present 

invention, the pillar 5 is an elastic body 6.  In addition, according to the cable 

splice box 1 of the first Embodiment of the present invention, the bore diameter 

X is the maximum bore diameters of each of the at least two longitudinal 

grooves 7.  In addition, according to the cable splice box 1 of the first 

Embodiment of the present invention, each of the at least two longitudinal 

elastic pieces 11 has two extensions defining two edges of each of the at least 

two longitudinal slits 9; the slit width Y is selected from the group consisting of 

an original slit width W1 less than X and greater than zero, an original slit width 
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W2 equal to zero, and an original slit width W3 which is  unmeasurable as a 

result of the two overlapping extensions.  In addition, according to the cable 

splice box 1 of the first Embodiment of the present invention, the cable splice 

box 1 further includes a waterproof glue having adhesiveness and plasticity 

(please refer to Figs. 3(B) to 3(C)) and disposed between one of the at least two 

longitudinal grooves 7 and one of the two cable segments 401 passing 

therethrough (please refer to Figs. 4(A) to 4(D)).  In addition, the first 

waterproof structure 12 has a cross-section being one of a circle-like and ellipse-

like shape (please refer to Fig. 4(D)).  A cable splice box 1 used in the first 

Embodiment of the present invention includes an end surface 2 for a cable 4 

passing in and out of the cable splice box 1.  The end surface 2 is disposed 

thereon with a hollow cylindrical tube 3 for the cable 4 for the mid-span branch 

connection to pass in and out of the cable splice box 1.  A hard plastic skin of a 

portion 402 on the cable 4 for the mid-span branch connection should be 

unskinned, and then the cable 4 is bent into a U shape.  The unskinned portion of 

the U-shaped cable and the other skinned portion of the two cables segments 

401 pass through the hollow cylindrical tube 3 and pass into the cable splice box 

1 in a dual-cable manner.  The waterproofing treatment between the two cable 

segments 401 and the hollow cylindrical tube 3 is implemented by using an 

elastic contracting sleeve 13 (please refer to Fig. 1(C)).  Due to the fact that the 

cross-sections of the two cable segments 401 are circle-like and have different 

circle centers, if an elastic contracting sleeve 13 is merely used to envelop them 

and the cylindrical tube 3 by contracting the elastic contracting sleeve 13, there 

will be a gap between the two cable segments 401 when aligned in parallel and 

it is not possible to form an effective waterproof structure.  Furthermore, the 

outer diameter of the cable 4 is less than the bore diameter X of the longitudinal 
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groove 7.  Therefore, the positions of each of the two cable segments 401 for the 

waterproofing treatment by the elastic contracting sleeve 13 should be wound 

with an adequate amount of the adhesive band 17 having adhesiveness and 

plasticity (please refer to Fig. 4(B)), so that the cross-sections of each of the two 

segments wound with the adhesive band 17 having adhesiveness and plasticity is 

in a circle-like shape and the diameters thereof are equal to or fairly greater than 

the bore diameter X of the cross-section in a circle-like shape of the longitudinal 

slit 7 of the pillar 5 (please refer to Figs. 2(B) and 4(D)).  The portion of the U-

shaped cable segments 402 for the mid-span branch connection and the portions 

of the two cable segments 401 wound with the adhesive band 17 having 

adhesiveness and plasticity are put and accommodated in the longitudinal 

groove 7 of the pillar 5.  Only manual operation is required to outwardly open 

the elastic pieces 11 of the opening 10 of the longitudinal groove 7 with fingers 

to make the original slit width W1 of the longitudinal groove 7 form the slit 

width Y after the operation larger than the maximum bore diameter X of the 

longitudinal groove 7.  This makes it easier to put and accommodate the portions 

of the two cable segments 401, each of which is wound with an adequate 

amount of the adhesive band having adhesiveness and plasticity in the opening 

10.  When the fingers release to allow the elastic pieces of the opening 10 to 

return to their original locations, a first waterproof structure 12 being cylindrical 

and having a cross-section in a circle-like shape is easily formed between the 

two cable segments 401 and the pillar 5 (please refer to Figs. 4(A) to 4(D)).  

Each of the two cable segments 401 is accommodated in and matches the 

longitudinal groove 7, and therefore each of the two cable segments 401 is not 

easily separated therefrom before the first waterproof structure 12 is enveloped 

and contracted by the elastic contracting sleeve 13.  In addition, an outer surface 
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of the first waterproof structure 12 being cylindrical can be wound with one 

more round or an adequate amount of the adhesive band 17 having adhesiveness 

and plasticity to more perfectly secure the waterproof effect.  After the operation 

of the first waterproof structure 12, the portions 402 for the mid-span branch 

connection are passed through, or inserted into, the elastic contracting sleeve 13 

and the portions of the two cable segments 401, which excludes a portion of the 

first waterproof structure to be wound with the elastic contracting sleeve 13, are 

passed into the hollow cylindrical tube 3, so that a portion of the first waterproof 

structure 12 to be enveloped and contracted by the elastic contracting sleeve 13 

connects to each other at a position outside of the hollow cylindrical tube 3.  

And then the two cable segments 401 passing through the hollow cylindrical 

tube and passing into the cable splice box 1 are fixed in the cable splice box 1.  

The elastic contracting tube 13 contracts to envelop the outer surface 14 of the 

hollow cylindrical tube 3 and connects to the outer surface 15 of the waterproof 

structure at a position outside of the hollow cylindrical tube 3.  Accordingly, the 

second waterproof structure 16 is formed between the hollow cylindrical tube 3 

and the first waterproof structure 12.  The cable splice box 1 used in the first 

Embodiment of the present invention can form a first waterproof structure 

having a cross-section in a circle-like shape between the pillar 5 and the two 

cable segments 401 via a simple operation.  It will be very convenient to use an 

elastic contracting sleeve 13 to implement the waterproofing treatment between 

the cable 4 for a mid-span branch connection and the hollow cylindrical tube 3, 

by which the problems of the difficult operation, high cost and inconsistent 

construction quality in the prior art can be overcome.  Moreover, each of the 

elastic pieces 11 of the longitudinal groove 7 matches the gap between the pillar 

5 and the two cable segments 401 to form the first waterproof structure 12, and 
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the elastic contracting sleeve 13 contracts to the first waterproof structure.  

Therefore, the radial contracting force exerted by the elastic contracting sleeve 

13 is sufficient and long-lasting and used to maintain the tightness between the 

pillar 5 and the two cable segments 401.  It is clear to see that the cable splice 

box in the first Embodiment of the present invention can certainly overcome the 

shortages of the prior art. 

[0043] The second  Embodiment 

[0044] Please refer to Figs. 6(A) to 6(C) and Figs. 1(A) to 5(D).  Fig. 6(A) 

is a diagram showing a cross-section of a pillar included in a cable splice box 1 

according to the second Embodiment of the present invention.  The difference 

between the pillar 5 of the second Embodiment and that of the first Embodiment 

is that the original slit width W2 of the two grooves 7 of the pillar 5 used in the 

second Embodiment equals 0 (please refer to Figs. 6(A) to 6(C)), representing 

that the two edges of the openings 10 on the longitudinal groove 7 contact each 

other. 

[0045] The third Embodiment 

[0046] Please refer to Figs. 7(A) to7(C) and Figs. 1(A) to 5(D).  Fig. 6(A) 

is a diagram showing a cross-section of a pillar included in a cable splice box 1 

according to the third Embodiment of the present invention.  The difference 

between the pillar 5 of the third Embodiment and that of the first Embodiment is 

that the original slit width W3 of the two grooves 7 of the pillar 5 is unable to be 

measured as a result of the two overlapping extensions (please refer to Fig. 7(A) 

to 7(C)), indicating that the two edges of the openings 10 of the two grooves 7 

surpass each other. 

[0047] Based on the descriptions of the above first, second and third 

Embodiments, the cable splice box of the present invention overcomes the 
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shortcomings of the prior art and is more convenient to implement the 

waterproofing treatment using the elastic contracting sleeve for the operation 

between the cable for a mid-span branch connection and the cable inlet and 

outlet of the cable splice box.  This makes the operation much easier, the cost 

lower and the construction quality more consistent, and thereby improves the 

construction quality of the fiber-optic network of the telecommunication vendors. 

[0048] Embodiments: 

1. A cable splice box, comprising an end surface passing therethrough a cable 

having two cable segments respectively passing in and out the cable splice 

box; a first waterproof structure, including a pillar including a pillar body 

having at least two longitudinal grooves, each of which has a bore diameter X 

configured to accommodate one of the two cable segments; a longitudinal 

surface having at least two longitudinal slits, each of which has a width Y not 

less than X, corresponds to one of the at least two longitudinal grooves, and 

forms an opening thereon; and at least two elastic pieces, each of which forms 

on one edge of one of the at least two longitudinal slits; and a hollow 

cylindrical tube disposed on the end surface, having an outer surface and 

providing a mid-span branch connection; and a second waterproof structure 

including an elastic contracting sleeve disposed on the outer surface and 

enveloping the first waterproof structure. 

2. The cable splice box according to Embodiment 1, wherein outer surfaces of 

the at least two longitudinal elastic pieces jointly and partly define the 

longitudinal surface. 

3. The cable splice box according to Embodiment 1 or 2, wherein the pillar is an 

elastic body. 
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4. The cable splice box according to any one of Embodiments 1 to 3, wherein 

the bore diameter X is one of the minimum and maximum bore diameters of 

each of the at least two longitudinal grooves. 

5. The cable splice box according to any one of Embodiments 1 to 4, wherein: 

each of the at least two longitudinal elastic pieces has two extensions defining 

two edges of each of the at least two longitudinal slits; 

the slit width Y is selected from the group consisting of an original slit width 

W1 less than X and greater than zero, an original slit width W2 equal to zero, 

and an original slit width W3 which is unmeasurable as a result of the two 

overlapping extensions. 

6. The cable splice box according to any one of Embodiments 1 to 5, further 

comprising a waterproof glue having adhesiveness and plasticity and disposed 

between one of the at least two longitudinal grooves and one of the two cable 

segments passing therethrough. 

7. The cable splice box according to any one of Embodiments 1 to 6, wherein 

the first waterproof structure has a cross-section being one of a circle-like and 

ellipse-like shape. 

8. A pillar used for a cable splice box to form therein a waterproof structure, 

comprising a pillar body having at least two longitudinal grooves, each of 

which has a bore diameter X configured to accommodate a cable segment; a 

longitudinal surface having at least two longitudinal slits, each of which has a 

width Y larger than or equal to X, corresponds to one of the two longitudinal 

grooves, and forms an opening thereon; and two longitudinal elastic pieces, 

each of which is disposed on one of the at least two longitudinal slits to keep 

the cable segment in the respective longitudinal groove. 
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9. The pillar according to Embodiment 8, wherein outer surfaces of the at least 

two longitudinal elastic pieces jointly and partly define the longitudinal 

surface. 

10. The pillar according to Embodiment 8 or 9, wherein the pillar is an elastic 

body. 

11. The pillar according to any one of Embodiments 8 to 10, wherein the bore 

diameter X is one of the minimum and maximum bore diameters of each of 

the at least two longitudinal grooves. 

12. The pillar according to any one of Embodiments 8 to 11, wherein each of the 

at least two longitudinal elastic pieces has two extensions defining two edges 

of each of the at least two longitudinal slits; the slit width Y is selected from 

the group consisting of an original slit width W1 less than X and greater than 

zero, an original slit width W2 equal to zero, and an original slit width W3 

which is unmeasurable as a result of the two overlapping extensions. 

13. The pillar according to any one of Embodiments 8 to 12, wherein the pillar 

coordinates with an elastic contracting sleeve to form a waterproof splice box 

unit. 

14. The pillar according to any one of Embodiments 8 to 13, further comprising 

a waterproof glue having adhesiveness and plasticity and disposed between 

one of the at least two longitudinal grooves and the cable segment passing 

therethrough. 

15. The pillar according to any one of Embodiments 8 to 14, wherein the first 

waterproof structure has a cross-section being one of a circle-like and ellipse-

like shape. 
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[0049] This disclosure 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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WHAT IS CLAIMED IS:  

1. A cable splice box, comprising: 

an end surface passing therethrough a cable having two cable segments 

respectively passing in and out the cable splice box; 

a first waterproof structure, including: 

a pillar including: 

a pillar body having at least two longitudinal grooves, each 

of which has a bore diameter X configured to accommodate one of the two 

cable segments;  

a longitudinal surface having at least two longitudinal slits, 

each of which has a width Y larger than or equal to X, corresponds to one of 

the at least two longitudinal grooves, and forms an opening thereon; and 

at least two elastic pieces, each of which forms on one edge 

of one of the at least two longitudinal slits; and 

a hollow cylindrical tube disposed on the end surface, having an 

outer surface and providing a mid-span branch connection; and 

a second waterproof structure including an elastic contracting sleeve 

disposed on the outer surface and enveloping the first waterproof structure. 

2. The cable splice box according to Claim 1, wherein outer surfaces of the at 

least two longitudinal elastic pieces jointly and partly define the longitudinal 

surface. 

3. The cable splice box according to Claim 1, wherein the pillar is an elastic 

body. 

4. The cable splice box according to Claim 1, wherein the bore diameter X is 

one of the minimum and maximum bore diameters of each of the at least two 
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longitudinal grooves. 

5. The cable splice box according to Claim 1, wherein: 

each of the at least two longitudinal elastic pieces has two extensions defining 

two edges of each of the at least two longitudinal slits; 

the slit width Y is selected from the group consisting of an original slit width 

W1 less than X and greater than zero, an original slit width W2 equal to zero, 

and an original slit width W3 which is unmeasurable as a result of the two 

overlapping extensions. 

6. The cable splice box according to Claim 1, further comprising a waterproof 

glue having adhesiveness and plasticity and disposed between one of the at 

least two longitudinal grooves and one of the two cable segments passing 

therethrough. 

7. The cable splice box according to Claim 1, wherein the first waterproof 

structure has a cross-section being one of a circle-like and ellipse-like shape. 

8. A pillar used for a cable splice box to form therein a waterproof structure, 

comprising: 

a pillar body having at least two longitudinal grooves, each of which 

has a bore diameter X configured to accommodate a cable segment;  

a longitudinal surface having at least two longitudinal slits, each of 

which has a width Y larger than or equal to X, corresponds to one of the two 

longitudinal grooves, and forms an opening thereon; and 

two longitudinal elastic pieces, each of which is disposed on one of the 

at least two longitudinal slits to keep the cable segment in the respective 

longitudinal groove. 

9. The pillar according to Claim 8, wherein outer surfaces of the at least two 
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longitudinal elastic pieces jointly and partly define the longitudinal surface. 

10. The pillar according to Claim 8, wherein the pillar is an elastic body. 

11. The pillar according to Claim 8, wherein the bore diameter X is one of the 

minimum and maximum bore diameters of each of the at least two 

longitudinal grooves. 

12. The pillar according to Claim 8, wherein: 

each of the at least two longitudinal elastic pieces has two extensions defining 

two edges of each of the at least two longitudinal slits; 

the slit width Y is selected from the group consisting of an original slit width 

W1 less than X and greater than zero, an original slit width W2 equal to zero, 

and an original slit width W3 which is unmeasurable as a result of the two 

overlapping extensions. 

13. The pillar according to Claim 8, wherein the pillar coordinates with an 

elastic contracting sleeve to form a waterproof splice box unit. 

14. The pillar according to Claim 8, further comprising a waterproof glue having 

adhesiveness and plasticity and disposed between one of the at least two 

longitudinal grooves and the cable segment passing therethrough. 

15. The pillar according to Claim 8, wherein the first waterproof structure has a 

cross-section being one of a circle-like and ellipse-like shape. 


