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OPTI CAL FIBER SPLI CE ENCLOSURE W TH ELASTI C SEAL

CROSS-REFERENCE TO RELATEDAPPLICATION
This application claims the benefit of Chinese Patent Application No.2010102281 18.1
filed on July 13, 2010 in the State Intellectual Property Office of China, the whole

disclosure of which isincorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the I nvention

The present invention relates to an optical fiber splice enclosure, more particularly,

relates to an optical fiber splice enclosure having an elastic seal structure.

Description of the Related Art

The conventional optical fiber splice enclosure generally has an entrance port and an
exit port for allowing optical cables to pass through. A pair of elastic half-blocks that can be
assembled with each other are disposed in the entrance port or the exit port for seal the
entrance port or the exit port in awater-proof manner. The optical cables are placed between
the pair of elastic half-blocks. When the pair of elastic half-blocks are fitted together by
pressure, the optical cables are wrapped and sealed between the pair of elastic half-blocks.

However, in a case of assembling the optical fiber splice enclosure in the field, it is
difficult to fit the pair of elastic half-blocks together due to the limited operation space in the

field, sometimes, for example, it needs specia tools to perform this operation.

SUMMARY OF THE INVENTION

The present invention has been made to overcome or aleviate at least one aspect of the

above mentioned disadvantages.
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Accordingly, it is an object of the present invention to provide an optical fiber splice
enclosure adapted to be assembled in the field.

According to an aspect of the present invention, there isprovided an optical fiber splice
enclosure, comprising: ahousing having aport for optical cables passing therethrough; and
an elastic block provided in the port and adapted for wrapping the optical cables therein so
asto seal the port of the housing.

In an exemplary embodiment according to the present invention, the housing comprises
acover and abase detachably connected with the cover.

In another exemplary embodiment according to the present invention, the elastic block
having spaced-apart recesses formed at a side of the elastic block for allowing the optical
cables to pass therethrough.

In another exemplary embodiment according to the present invention, the recesses are
elongated grooves extending inwardly from the side of the elastic block.

In another exemplary embodiment according to the present invention, the housing has a
portion for extruding the edge of the elastic block, and the extruding portion is formed with
extruding ribs that are spaced apart by dents corresponding to the recesses of the elastic
block.

In another exemplary embodiment according to the present invention, ashield wall is
formed a outermost side of the port of the housing to hide the recesses of the elastic block
and the dents of the housing.

In another exemplary embodiment according to the present invention, the elastic block
is integrated with the base.

In another exemplary embodiment according to the present invention, the elastic block
is formed as one piece.

In another exemplary embodiment according to the present invention, the optical fiber

splice enclosure further comprises a second elastic block provided between the elastic block
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and the base for allowing second optical cables to pass between the elastic block and the
second elastic block.

In another exemplary embodiment according to the present invention, the second
elastic block has second grooves facing to the elastic block for allowing optical cablesto
pass therethrough.

In another exemplary embodiment according to the present invention, the second
elastic block isintegrated with the base.

In another exemplary embodiment according to the present invention, the optical fiber
splice enclosure further comprises at least one elastic element disposed in the elastic block
to increase the elastic force of the elastic block.

In another exemplary embodiment according to the present invention, the elastic block
is made of gel.

In another exemplary embodiment according to the present invention, the cover has an
upper extruding portion, and the base has a lower extruding portion opposite to the upper
extruding portion. When closing the cover, the minimum vertical distance between the upper
pressing portion and the lower pressing portion is less than the maximum height of the
elastic block, the upper extruding portion together with the lower extruding portion exert a
vertical stress on the elastic block, and the vertical stressis consequently transformed into a
radial stress exerted on the optical cables.

In another exemplary embodiment according to the present invention, the cover has a
front extruding portion and arear extruding portion opposite to the front extruding portion.
When closing the cover, the minimum distance between the front pressing portion and the
rear pressing portion is less than the maximum width of the elastic block, the front extruding
portion together with the rear extruding portion exert a horizontal stress on the elastic block,
and the horizontal stressis consequently transformed into an axial stress exerted on the

optical cables.
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In another exemplary embodiment according to the present invention, & least one of
the front extruding portion and the rear extruding portion has an inclined extruding surface.

In various exemplary embodiments of the present invention, the optical cables are
wrapped and sealed in the elastic block simply by use of the rigid housing of the enclosure
to press the elastic block. Therefore, in the field, only by closing the cover of the housing,

the optical cables and the port of the enclosure both can be sealed in awater-proof manner.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with reference to the accompanying
drawings, in which:

Fig. 1is aperspective view of an optical fiber splice enclosure according to afirst
exemplary embodiment of the present invention;

Fig.2 showsthe assembling process of the optical fiber splice enclosure according to
the first exemplary embodiment of the present invention;

Fig.3 is aperspective view of an optical fiber splice enclosure according to a second
exemplary embodiment of the present invention;

Fig.4 shows a structure of an upper extruding portion of a cover of the optical fiber
splice enclosure shown in Fig.3;

Fig.5 shows the assembling process of the optical fiber splice enclosure according to
the second exemplary embodiment of the present invention;

Fig.6 is aperspective view of an optical fiber splice enclosure according to athird
exemplary embodiment of the present invention;

Fig. 7 shows the assembling process of the optical fiber splice enclosure according to
the third exemplary embodiment of the present invention;

Fig.8is aperspective view of an elastic block of an optical fiber splice enclosure
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according to afourth exemplary embodiment of the present invention; and
Fig.9 and Fig. 10 show aperspective view of an optical fiber splice enclosure according

to afifth exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE

IVENTION

Exemplary embodiments of the present disclosure will be described hereinafter in detail
with reference to the attached drawings, wherein the like reference numerals refer to the like
elements. The present disclosure may, however, be embodied in many different forms and
should not be construed as being limited to the embodiment set forth herein; rather, these
embodiments are provided so that the present disclosure will be thorough and complete, and

will fully convey the concept of the disclosure to those skilled in the art.

[The First Embodiment]

Fig. 1is aperspective view of an optical fiber splice enclosure according to afirst
exemplary embodiment of the present invention; and Fig.2 shows the assembling process of
the optical fiber splice enclosure according to the first exemplary embodiment of the present
invention.

Asshown in Fig.l, the optical fiber splice enclosure mainly comprises ahousing and a
splicing unit (not shown), such as ajumping unit, amelted fiber management unit, a
redundant fiber management unit, and the like, received in the housing. The housing
comprises acover 1and abase 2. In an exemplary embodiment, the cover 1 and the base 2
may be detachably connected with each other.

Referring to Fig.l, the housing further has aport (optical cable entrance and exit port)
for allowing optical cables 4 to pass therethrough. An elastic block 3 is disposed in the port
to seal the port in awater-proof manner.

For the convenience of description, as shown in Fig.l, the optical fiber splice enclosure
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has awidth direction X, alength direction Y perpendicular to the width direction X, and a
height or vertical direction Z orthogonal to the width direction X and the length direction Y .
Asshown in Fig.l, the length direction Y isparallel tothe axial direction of the optical
cables 4, and the width direction X and the height direction Z each is arranged in the radial
direction of the optical cables 4.

In the exemplary embodiment shown in Fig. 1and Fig.2, the elastic block 3 is formed as
one piece. The elastic block 3 has spaced-apart recesses 7 formed in an upper side of the
elastic block 3 for receiving the optical cables 4 and allowing the optical cables 4 to pass
therethrough.

Referring to Figs. 1-2, the recesses 7 are elongated grooves extending inwardly from the
upper side of the elastic block 3.

Asshown in Fig. 1and Fig.2, alower side of the elastic block 3 isnot formed with
recesses, and is directly attached to the base 2. That is, the elastic block 3 isintegrated with
the base 2. Accordingly, in the exemplary embodiment of Figs. 1-2, an additional operation
to position and fix the elastic block 3in the base 2 isnot necessary any more.

Please be noted that, in other embodiments, the lower side of the elastic block 3 may be
formed with recesses like the upper side and is separate from the base 2. In this way, the
elastic block 3 may wrap and seal more optical cables 4 than the exemplary embodiment of
Figs. 1-2.

Hereinafter, the assembling process of the optical fiber splice enclosure according to
the first embodiment will be described in detail with reference to Fig.2.

a) Firstly, as shown in Fig.2, receiving the optical cables 4 in the recesses 7 of the
elastic block 3; and

b) Closing the cover 1, and after the cover 1is closed, the elastic block 3is pressed by
the cover 1and is elastically deformed to close the recesses 7, and thereby the optical cables

4 are wrapped and sealed in the elastic block 3.
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In the first embodiment of the present invention, only by closing the cover 1, the
optical cables 4 are wrapped and sealed in the elastic block 3. Therefore, it can improve the
assembly efficiency of the optical fiber splice enclosure in the field.

Asshown in Fig.2, the cover 1 has an upper pressing portion | ato press the upper side
of the elastic block 3, and the base 2 has alower pressing portion 2ato press the lower side
of the elastic block 3.

In order to pressthe elastic block 3, in the exemplary embodiment shown in Fig.2, the
distance between the upper pressing portion | a and the lower pressing portion 2ain the
vertical direction Z when the cover 1is closed and engaged with the base 2 is less than the
height of the elastic block 3 when the cover 1isopened and the elastic block 3 isnot pressed
by the cover 1. In thisway, after closing the cover 1, the upper pressing portion | atogether
with the lower pressing portion 2a exert avertical stress on the elastic block 3, and the
vertical stress is consequently transformed into aradial stress exerted on the optical cables 4.

Please be noted that, in some exemplary embodiments of the present invention, the
cover 1and the base 2 may be formed by arigid plastic material to increase the efficiency of

extruding the elastic block 3.

[The Second Embodiment]

Fig.3 is aperspective view of an optical fiber splice enclosure according to a second
exemplary embodiment of the present invention; and Fig.5 shows the assembling process of
the optical fiber splice enclosure according to the second exemplary embodiment of the
present invention.

The second embodiment shown in Figs.3-5 is different from the first embodiment of
Figs. 1-2 in that the optical fiber splice enclosure of the second embodiment comprises two
separate elastic blocks 3aand 3b, instead of an integrated elastic block like the optical fiber
splice enclosure of the first embodiment.

Asshown in Fig.3 and Fig.5, the optical fiber splice enclosure comprises afirst elastic
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block 3aand asecond elastic block 3b separate from the first elastic block 3a. The first
elastic block 3aislocated between the cover 1and the second elastic block 3b, and the
second elastic block 3b islocated between the first elastic block 3aand the base 2.

Referring to Fig.3 and Fig.5, the first elastic block 3ahas first spaced-apart recesses 7a
formed in an upper side of the elastic block 3a for receiving first optical cables 4aand
allowing the first optical cables 4ato pass therethrough. The first spaced-apart recesses 7a
are elongated grooves extending inwardly from the upper side of the first elastic block 3a.

Referring to Fig.3 and Fig.5, the second spaced-apart recesses 7b are formed between
the first elastic block 3aand the second elastic block 3b for receiving second optical cables
4b and allowing the second optical cables 4b to pass therethrough.

In an exemplary embodiment of the present invention, as shown in Fig.3, the first
spaced-apart recesses 7ahave awidth smaller than a diameter of the second spaced-apart
recesses 7b. In this way, the first spaced-apart recesses 7amay wrap and seal the first optical
cables 4a (for example, distribution optical cables) with a diameter smaller than that of the
second optical cables 4b (for example, main optical cables).

Please refer to Fig. 3, the second spaced-apart recesses 7b consists of a half-circular
recesses formed in the lower side of the first elastic block 3aand ahalf-circular recesses
formed in the upper side of the second elastic block 3b.

Referring to Fig.5, the first elastic block 3a and the second elastic block 3b both are
separate from the housing of the optical fiber splice enclosure.

Hereinafter, the assembling process of the optical fiber splice enclosure according to
the second embodiment will be described in detail with reference to Fig.5.

a) Firstly, as shown in Fig.5, positioning the second optical cables 4b in the second
recesses 7b between the first and second elastic blocks 3a and 3b;

b) Secondly, placing the first and second elastic blocks 3aand 3b in the base 2;

c) Thirdly, positing the first optical cables 4ain the first recesses 7a of the first elastic
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d) Closing the cover 1, and after the cover lis closed, the first and second elastic
blocks 3a and 3b are pressed by the cover 1and are elastically deformed to close the first
and second recesses 7a and 7b, and thereby the first and second optical cables 4aand 4b are
wrapped and sealed in the first and second elastic blocks 3aand 3b.

Asshown in Fig.5, the cover 1 has an upper pressing portion | ato press the upper side
of the first elastic block 3a, and the base 2 has alower pressing portion 2ato press the lower
side of the second elastic block 3b.

In order to pressthe first and second elastic blocks 3aand 3b, in the exemplary
embodiment shown in Fig.5, the distance between the upper pressing portion | aand the
lower pressing portion 2ain the vertical direction Z when the cover 1is closed and engaged
with the base 2 is less than the height of the first and second elastic blocks 3a and 3b when
the cover lisopened and the first and second elastic blocks 3a and 3b are not pressed by the
cover 1. Inthisway, after closing the cover 1, the upper extruding portion latogether with
the lower extruding portion 2a exert avertical stress on the first and second elastic blocks 3a
and 3b, and the vertical stressis consequently transformed into aradia stress exerted on the
first and second optical cables 4aand 4b.

In an exemplary embodiment of the present invention, the first and second elastic
blocks 3aand 3b may be made of gel to improve the seal property. But the present invention
isnot limited to this, the first and second €elastic blocks 3a and 3b may be made of other
suitable materials, for example, rubber or gum.

Fig.4 shows a structure of the upper extruding portion | aof acover of the optical fiber
splice enclosure shown in Fig.3.

Asshown in Fig.4, the cover lisopened, and the upper pressing portion | aand the
upper side of the first elastic block 3a are exposed.

Referring to Fig.4, in an exemplary embodiment, the upper side of the first elastic
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block 3aisformed with elastic ribs 8athat are spaced apart by the first recesses 7a. When
the elastic ribs 8ais pressed, the elastic ribs 8awill be deformed to close and seal the first
recesses 7abetween the elastic ribs 8a

Similarly, as shown in Fig.4, the upper pressing portion | a of the cover 1is formed
with pressing ribs 8a spaced apart by dents 7a. The dents 7a of the cover 1 correspond to
the first recesses 7a of the first elastic block 3a, and the extruding ribs 8a' of the cover 1
correspond to the elastic ribs 8aof the first elastic block 3a. In this way, when closing the
cover 1, the pressing ribs 8a of the cover 1press against the elastic ribs 8aof the first elastic
block 3ato force the elastic ribs 8ato be deformed toward the first recesses 7ato seal the
first recesses 7a

Please refer to Fig.3 and Fig.4, ashield wall 9 isformed a outermost side of the cover
1. The shield wall 9 has spaced-apart wall plates corresponding to the dents 7a of the cover
1 and the first recesses 7aof the first elastic block 3a. Accordingly, after the cover lis
closed, the shield wall 9 will hide the first recesses 7a of the first elastic block 3aand the
dents 7a of the cover 1.

Furthermore, the shield wall 9 can limit and pressure the elastic ribs 8a of the first
elastic block 3afrom the outer side of the first elastic block 3a

The wall plates of the shield wall 9 have half-circular recesses at the bottom thereof for
fitting with the periphery of the first optical cables 4a

Although it is not shown, please be noted that the base 2 may has a shield wall like the

cover 1.

[The Third Embodiment]

Fig.6 is aperspective view of an optical fiber splice enclosure according to athird
exemplary embodiment of the present invention; and Fig.7 shows the assembling process of
the optical fiber splice enclosure according to the third exemplary embodiment of the

present invention.
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The third embodiment shown in Figs.6-7 is different from the second embodiment of
Figs.3-5 in that the second elastic block 3b isintegrated with the base 2, instead of being
separate from the base 2. Accordingly, compared with the second exemplary embodiment of
Figs.3-5, an additional operation to position and fix the second elastic block 3b in the base 2

is not necessary any more.

[The Fourth Embodiment]

Fig.8is aperspective view of an elastic block of an optical fiber splice enclosure
according to afourth exemplary embodiment of the present invention.

Asshown in Fig. 8, because the seal performance of the elastic block 3isin direct
proportion to the elastic deformation force generated by the elastic block 3, in fourth
embodiment, auxiliary elastic elements, such as compression springs 5 and plate-form
springs 6, are disposed inside of the elastic block 3 to improve the seal performance of the

elastic block 3.

[The Fifth Embodiment]

Fig.9 and Fig. 10 show aperspective view of an optical fiber splice enclosure according
to afifth exemplary embodiment of the present invention.

Asshown in Figs.9- 10, the cover 1has afront pressing portion |f to press the front side
of the elastic block 3 and arear pressing portion | b to press the rear side of the elastic block
3. The rear pressing portion | b is opposite to the front pressing portion |f in the axial
direction of the optical cables 4.

In order to press the elastic block 3, in the exemplary embodiment shown in Figs.9-10,
the distance between the front pressing portion |f and the rear pressing portion |b in the
axial direction when the cover 1is closed and engaged with the base 2 is less than the width
of the elastic block 3 in the axial direction when the cover 1isopened and the elastic block

3isnot pressed by the cover 1. In this way, after closing the cover 1, the front pressing
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portion | f together with the rear pressing portion | b exert ahorizontal stress on the elastic
block 3 in the axial direction, and the horizontal stress is consequently transformed into an
axial stress exerted on the optical cables 4.

Please be noted that the cover 1according to the fourth embodiment may also have a
left pressing portion to press the left side of the elastic block 3 and aright pressing portion to
press the right side of the elastic block 3. In this way, when the cover 1lis closed, the left and
right pressing portions pressure the elastic block 3 from the left and right sides in the radial
direction of the optical cables 4 to seal the optical cables 4 in the elastic block 3.

In an exemplary embodiment of the present invention, as shown in Figs.9- 10, the front
pressing portion | f has an inclined surface facing the elastic block 3, and the rear pressing
portion I'b has avertical surface facing the elastic block 3. But the present invention is not
limited to this, the front pressing portion |1f and the rear pressing portion | b may both have

inclined surfaces facing the elastic block 3.

Although several exemplary embodiments have been shown and described, it would be
appreciated by those skilled in the art that various changes or modifications may be made in
these embodiments without departing from the principles and spirit of the disclosure, the

scope of which is defined in the claims and their equivalents.
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What is claimed is,

1. An optical fiber splice enclosure, comprising:
ahousing having aport for optical cables passing therethrough; and
an elastic block provided in the port and adapted for wrapping the optical cables therein

so asto seal the port of the housing.

2. The optical fiber splice enclosure according to claim 1, wherein the housing

comprises acover (1) and abase (2) detachably connected with the cover.

3. The optical fiber splice enclosure according to claim 2, wherein the elastic block (3)
having spaced-apart recesses (7) formed a a side of the elastic block for allowing the optical

cables to pass therethrough.

4. The optical fiber splice enclosure according to claim 3, wherein the recesses are

elongated grooves extending inwardly from the side of the elastic block.

5. The optical fiber splice enclosure according to claim 4, wherein the housing has a
portion for pressing the side of the elastic block (3a), and the pressing portion is formed with
pressing ribs (8a) that are spaced apart by dents (7a) corresponding to the recesses (7) of

the elastic block (3a).

6. The optical fiber splice enclosure according to claim 5, wherein ashield wall (9) is
formed a outermost side of the port of the housing to hide the recesses (7) of the elastic

block and the dents (7&) of the housing.
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7. The optical fiber splice enclosure according to claim 4, wherein the elastic block is

integrated with the base.

8. The optical fiber splice enclosure according to claim 1 or 4, wherein the elastic block

(3) is formed as one piece.

9. The optical fiber splice enclosure according to claim 4, further comprises a second
elastic block (3b) provided between the elastic block (3a) and the base (2) for allowing
second optical cables (4b) to pass between the elastic block (3a) and the second €elastic block

(30).

10. The optical fiber splice enclosure according to claim 9, wherein the second elastic
block has second grooves (7b) facing to the elastic block for alowing optical cablesto pass

therethrough.

11. The optical fiber splice enclosure according to claim 7, wherein the second elastic

block isintegrated with the base.

12. The optical fiber splice enclosure according to claim 1, further comprising at least

one eastic element (5, 6) disposed in the elastic block to increase the elastic force of the

elastic block.

13. The optical fiber splice enclosure according to claim 1, wherein the elastic block is

made of gel.

14. The optical fiber splice enclosure according to claim 1, wherein
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the cover (1) has an upper pressing portion (la), and the base (2) has alower pressing
portion (2a) opposite to the upper pressing portion (1a); and

when closing the cover (1), the minimum vertical distance between the upper pressing
portion (Ia) and the lower pressing portion (2a) is less than the maximum height of the
elastic block (3), the upper pressing portion (Ia) together with the lower pressing portion (2a)
exert avertical stress on the elastic block (3), and the vertical stressis consequently

transformed into aradial stress exerted on the optical cables (4).

15. The optical fiber splice enclosure according to claim 1, wherein

the cover (1) has afront pressing portion (If) and arear pressing portion (Ib) opposite
to the front pressing portion (If); and

when closing the cover (1), the minimum distance between the front pressing portion
(If) and the rear pressing portion (Ib) is less than the maximum width of the elastic block (3),
the front pressing portion (If) together with the rear pressing portion (Ib) exert a horizontal
stress on the elastic block (3), and the horizontal stress is consequently transformed into an

axial stress exerted on the optical cables (4).

16. The optical fiber splice enclosure according to claim 15, wherein a least one of the
front pressing portion (If) and the rear pressing portion (Ib) has an inclined pressing

surface.
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