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(57) Abstract: A protector (1) for optical fiber (20) includes
a protector main body (2) and the ferrule holding portion
(10). The protector main body (2) includes a fiber receiving
passage (3) receiving an optical fiber (20). The ferrule hold-
ing portion (10) is integrally mounted to the protector main
body (2) and holds a ferrule (21).
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Description

Title of Invention: PROTECTOR FOR OPTICAL FIBER
AND PROTECTIVE STRUCTURE

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Technical Field

The present invention relates to a protector for optical fiber to be used to protect an
optical fiber and a protective structure for optical fiber using the same.
Background Art

There have been proposed various protectors for optical fibers each of which is used
to protect an optical fiber (see Patent documents 1 to 3). There are many cases where a
protector for optical fiber is arranged in the vicinity of an optical connector or the like.
In this situation, a protector for optical fiber with ferrule has been proposed (see Patent
documentl). A conventional example of the protector for optical fiber with ferrule is
shown in FIGS. 1A and 1B.

In FIGS. 1A and 1B, a protector for optical fiber 50 includes a protector main body
51 having a fiber receiving passage 52, and a ferrule 53 integrally mounted to the
protector main body 51. A portion of an optical fiber 60 is received in the fiber
receiving passage 52 in a curved shape. An end of the optical fiber 60 is connected to
the ferrule 53.

In the conventional example, the optical fiber 60 is mounted in the protector for
optical fiber 50 by connecting the end of the optical fiber 60 to the ferrule 53 by laser
welding or the like and then receiving the optical fiber 60 in the fiber receiving passage
52. Since the ferrule 53 is integrally mounted to the protector main body 51, there is an
advantage that it is not necessary to adjust a position of the ferrule 53 with respect to

the protector main body 51 such that they have a certain positional relation.
Citation List

Patent Literature
[PTL1] Japanese Patent Application Laid-Open Publication No. 2003-149504
[PTL2] Japanese Patent Application Laid-Open Publication No. 2001-249253
[PTL3] Japanese Patent Application Laid-Open Publication No. 2008-43056

Summary of Invention
Technical Problem

The protector for optical fiber 50 however has the following problem. The ferrule 53
is an important portion of the protector for optical fiber 50 where an optical connection
is carried out, which requires a high accuracy of dimension. This needs to produce the

protector main body 51 in accordance with the accuracy of dimension of the ferrule 53.
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As the result, the protector for optical fiber 50 is a high price product as a whole.
The ferrule 53 is further required to have characteristics suitable for a connection

means (e.g., laser welding) to be used to connect the ferrule 53 to the optical fiber 60.
On the other hand, in a case of forcibly bending the optical fiber 60, the protector main
body 51 is required to have strength sufficient to resist reaction force from the optical
fiber 60. Thus, the required material characteristics of the ferrule 53 differ from the
required material characteristics of the protector main body 51.

If the ferrule 53 and the protector for optical fiber 50 are independently produced as
separated members, the production cost of the protector for optical fiber 50 is reduced
as a whole. This however needs to adjust a position of the ferrule 53 with respect to the
protector for optical fiber 50 such that they have a certain positional relation, which
brings a new problem that the ferrule 53 is not easily mounted to the protector for
optical fiber 50 in the certain positional relation.

Hence, the present invention is made to resolve the above-described problem, an
object of the present invention is to provide a protector for optical fiber in which a
ferrule and the protector for optical fiber are separated members and the ferrule is
easily mounted to the protector for optical fiber in a certain positional relation, and a
protective structure for optical fiber using the same.

Solution to Problem

The present invention provides a protector for optical fiber comprising: a protector
main body that includes a fiber receiving passage receiving an optical fiber; and a
ferrule holding portion that is integrally mounted to the protector main body and holds
a ferrule.

It is preferable that the ferrule to be held in the ferrule holding portion includes a
ferrule main body and a flange that protrudes from the ferrule main body, and the
ferrule holding portion includes a main body receiving groove that receives the ferrule
main body and a flange receiving groove that receives the flange.

It is preferable that the protector main body includes a fiber drop-off preventing
portion that prevents the optical fiber from dropping-off the fiber receiving passage.

It is preferable that the fiber receiving passage is defined by an inner circumference
side bending side wall, an outer circumference side bending side wall and a bottom
surface wall, and a reinforcing portion is installed to at least one of the inner cir-
cumference side bending side wall and the outer circumference side bending side wall.

It is preferable that the reinforcing portion is installed to a bending side wall on
which the fiber drop-off preventing portion is installed, from among the inner cir-
cumference side bending side wall and the outer circumference side bending side wall.

It is preferable that the reinforcing portion reinforces the ferrule holding portion and
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the at least one of the inner circumference side bending side wall and the outer cir-

cumference side bending side wall.
It is preferable that a protrusion for fiber direction correction is installed on a distal

end of the outer circumference side bending side wall to protrude toward the fiber
receiving passage.

The present invention provides a protective structure for optical fiber comprising: a
ferrule comprising: a ferrule main body; and a flange that protrudes from the ferrule
main body, and a protector for optical fiber comprising: a protector main body that
includes a fiber receiving passage; and a ferrule holding portion that includes a main
body receiving groove and a flange receiving groove and is integrally mounted to the
protector main body, wherein an optical fiber is received in the fiber receiving passage,
the ferrule main body is received in the main body receiving groove, and the flange is

received in the flange receiving groove.

Advantageous Effects of Invention

According to the present invention, when a ferrule is held in the ferrule holding
portion, the ferrule is mounted to the protector for optical fiber in a certain positional
relation. Therefore, the ferrule is easily mounted to the protector for optical fiber in the
certain positional relation.
Brief Description of Drawings
[fig. 1A]JFIG. 1A is a plan view of a conventional protector for optical fiber.
[fig. 1B]JFIG. 1B is a back view of the conventional protector for optical fiber.
[fig.2]FIG. 2 is a plane view of a protector for optical fiber according to an exemplary
embodiment of the present invention.
[fig.3]FIG. 3 is a right side view of the protector for optical fiber according to the
exemplary embodiment of the present invention.
[fig.4]FIG. 4 is a back view of the protector for optical fiber according to the
exemplary embodiment of the present invention.
[fig.5]FIG. 5 is a cross-section view of the protector for optical fiber along the line A-
A in FIG. 2.

Description of Embodiments

An exemplary embodiment of the present invention will be described below with
reference to accompanying drawings.

FIGS. 2 to 5 illustrate the exemplary embodiment of the present invention. As shown
in FIGS. 2 to 4, a protector for optical fiber 1 is made of a synthetic resin, for example.
The protector for optical fiber 1 includes a protector main body 2 that receives an
optical fiber 20 along a certain routing path and protects it, and a ferrule holding

portion 10 that is integrally mounted to the protector main body 2 and holds a ferrule
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21 connected to an end of the optical fiber 20.

The protector main body 2 includes a fiber receiving passage 3. The fiber receiving
passage 3 is curved such that a direction of the optical fiber 20 at one end of the fiber
receiving passage 3 intersects with a direction of the optical fiber 20 at the other end of
the fiber receiving passage 3 at a 90-degree angle. The fiber receiving passage 3 is
defined by an inner circumference side bending side wall 4, an outer circumference
side bending side wall 5 and a bottom surface wall 6 (see FIG. 5), and opens at a top
surface side thereof. At the open side of the fiber receiving passage 3, two engagement
protrusions 7 and 7 each of which is a fiber drop-off preventing portion are installed in
a protruding manner on the inner circumference side bending side wall 4 at a suitable
interval. A protrusion dimension of each engagement protrusion 7 is set to a dimension
that allows the optical fiber 20 to be received in the fiber receiving passage 3 by
pushing the optical fiber 20 and prevents the optical fiber 20 received in the fiber
receiving passage 3 from dropping off the fiber receiving passage 3 by itself.

A reinforcing beam 8 which is a reinforcing portion is installed to the inner cir-
cumference side bending side wall 4. The reinforcing beam 8 links one end with the
other end of the inner circumference side bending side wall 4. One end of the re-
inforcing beam 8 links to the ferrule holding portion 10. The reinforcing beam 8 is
formed into a substantially straight beam shape.

A reinforcing beam 9 which is a reinforcing portion is installed to the outer cir-
cumference side bending side wall 5. The reinforcing beam 9 is formed into an L-
shape.

A protrusion for fiber direction correction 5a which protrudes toward the fiber
receiving passage 3 is installed on the outer circumference side bending side wall 5 at a
distal end of the outer circumference side bending side wall 5.

The ferrule holding portion 10 opens to one end of the fiber receiving passage 3 and
has a ferrule holding groove 11 to be used to receive and hold the ferrule 21. The
ferrule 21 includes a ferrule main body 21a and a flange 21b that protrudes laterally
from the ferrule main body 21a. The ferrule holding groove 11 includes a main body
receiving groove 11a that receives a portion of the ferrule main body 21a and a flange
receiving groove 11b that receives the flange 21b.

Next, a work for mounting the optical fiber 20 and the ferrule 21 in the protector for
optical fiber 1 will be described. First, the end of the optical fiber 20 is connected to
the ferrule 21 by laser welding or the like (process for connecting fiber to ferrule).
Next, the ferrule 21 is received in the ferrule holding groove 11 and the optical fiber 20
is received in the fiber receiving passage 3 while being bent (process for setting fiber
and ferrule). Thereafter, the work is finished. The process for setting fiber and ferrule

may be carried out before the process for connecting fiber to ferrule. More specifically,
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after the ferrule 21 is received in the ferrule holding groove 11 and the optical fiber 20
is received in the fiber receiving passage 3 while being bent, the end of the optical
fiber 20 is connected to the ferrule 21 by laser welding or the like.

As described above, the protector for optical fiber 1 includes the protector main body
2 that has the fiber receiving passage 3 receiving the optical fiber 20, and the ferrule
holding portion 10 that is integrally mounted to the protector main body 2 and holds
the ferrule 21. Therefore, since the ferrule 21 can be held in the ferrule holding portion
10 of the protector for optical fiber 1, the ferrule 21 is easily mounted to the protector
for optical fiber 1 in a certain positional relation.

Since the protector for optical fiber 1 and the ferrule 21 are separated members,
materials suitable for respective required characteristics can be independently adopted
as materials of the protector for optical fiber 1 and the ferrule 21. This realizes a low
cost as a whole. Since the protector for optical fiber 1 and the ferrule 21 are inde-
pendently produced according to a user request (e.g., configuration), the user request
can be realized at a low cost as a whole.

The ferrule 21 to be held in the ferrule holding portion 10 includes the ferrule main
body 21a and the flange 21b that protrudes from the ferrule main body 21a. The ferrule
holding portion 10 includes the main body receiving groove 11a that receives the
ferrule main body 21a and the flange receiving groove 11b that receives the flange
21b. Therefore, even if bending reaction force acts on the ferrule 21, the ferrule 21 can
be steadily held. More specifically, when reaction force acts on the ferrule 21 in a
direction of arrow shown in FIG. 2, the reaction force is concentrated on the flange 21b
of the ferrule 21 and a side surface of the flange receiving groove 11b. As the result,
the reaction force is certainly received by these members.

The protector main body 2 includes the engagement protrusions 7 and 7 that prevents
the optical fiber 20 from dropping off the fiber receiving passage 3. This prevents the
optical fiber 20 having been received in the fiber receiving passage 3 from dropping
off the fiber receiving passage 3.

The fiber receiving passage 3 is defined by the inner circumference side bending side
wall 4, the outer circumference side bending side wall 5 and the bottom surface wall 6.
The reinforcing beams 8 and 9 are respectively installed to the inner circumference
side bending side wall 4 and the outer circumference side bending side wall 5. This
certainly prevents the inner circumference side bending side wall 4 and the outer cir-
cumference side bending side wall 5 from being deformed or broken by bending
reaction force from the optical fiber 20.

As a modified example, either the reinforcing beams 8 or 9 may be omitted. In this
case, it is preferable to leave a reinforcing beam at a side of bending side wall on

which the engagement protrusions 7 and 7 are installed, from among the inner cir-
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cumference side bending side wall 4 and the outer circumference side bending side
wall 5. In a case where the protector for optical fiber 1 is made by metal molding, if the
engagement protrusions 7 and 7 are installed on the inner circumference side bending
side wall 4, a clearance hole for engagement protrusion molding 6a is formed on the
bottom surface wall 6 at a side of the inner circumference side bending side wall 4.
This reduces strength of the inner circumference side bending side wall 4. The re-
inforcing beam 8 prevents the strength of bending side wall on which the engagement

protrusions 7 and 7 are installed from being reduced.
The reinforcing beam 8 links one end with the other end of the inner circumference

side bending side wall 4, and one end of the reinforcing beam 8 links to the ferrule
holding portion 10. Thus, the reinforcing beam 8 reinforces the inner circumference
side bending side wall 4 and the ferrule holding portion 10. The reinforcing beam 8
increases the strength of the inner circumference side bending side wall 4 and strength
of the ferrule holding portion 10. This certainly prevents the ferrule holding portion 10
from being deformed or broken by bending reaction force from the optical fiber 20.

The protrusion for fiber direction correction Sa which protrudes toward the fiber
receiving passage 3 is installed on the outer circumference side bending side wall 5 at
the distal end of the outer circumference side bending side wall 5. This allows the
optical fiber 20 to be drawn from the fiber receiving passage 3 toward a desired
direction certainly. A width dimension of the fiber receiving passage 3 is generally set
to be slightly smaller than one of the optical fiber 20. Under this configuration, the
optical fiber 20 is drawn from the fiber receiving passage 3 toward a direction where
bentness of the optical fiber 20 is reduced (toward a side of the outer circumference
side bending side wall 5 with respect to the desired direction), due to bending restoring
force corresponding to the difference between the width dimensions. The protrusion
for fiber direction correction 5a can correct the wrong direction.
Reference Signs List

1 protector for optical fiber

2 protector main body

3 fiber receiving passage

4 inner circumference side bending side wall

5 outer circumference side bending side wall

Sa protrusion for fiber direction correction

6 bottom surface wall

7 engagement protrusion (fiber drop-off preventing portion)

8, 9 reinforcing beam (reinforcing portion)

10 ferrule holding portion
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11 ferrule holding groove

11a main body receiving groove
11b flange receiving groove

20 optical fiber

21 ferrule

21a ferrule main body

21b flange
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[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]

PCT/JP2012/001808

Claims

A protector for optical fiber comprising:

a protector main body that includes a fiber receiving passage receiving
an optical fiber; and

a ferrule holding portion that is integrally mounted to the protector
main body and holds a ferrule.

The protector for optical fiber according to claim 1, wherein the ferrule
to be held in the ferrule holding portion includes a ferrule main body
and a flange that protrudes from the ferrule main body, and

the ferrule holding portion includes a main body receiving groove that
receives the ferrule main body and a flange receiving groove that
receives the flange.

The protector for optical fiber according to claim 1, wherein the
protector main body includes a fiber drop-off preventing portion that
prevents the optical fiber from dropping-off the fiber receiving passage.
The protector for optical fiber according to claim 1, wherein the fiber
receiving passage is defined by an inner circumference side bending
side wall, an outer circumference side bending side wall and a bottom
surface wall, and

a reinforcing portion is installed to at least one of the inner cir-
cumference side bending side wall and the outer circumference side
bending side wall.

The protector for optical fiber according to claim 4, wherein the re-
inforcing portion is installed to a bending side wall on which the fiber
drop-off preventing portion is installed, from among the inner cir-
cumference side bending side wall and the outer circumference side
bending side wall.

The protector for optical fiber according to claim 4, wherein the re-
inforcing portion reinforces the ferrule holding portion and the at least
one of the inner circumference side bending side wall and the outer cir-
cumference side bending side wall.

The protector for optical fiber according to claim 1, wherein a
protrusion for fiber direction correction is installed on a distal end of
the outer circumference side bending side wall to protrude toward the
fiber receiving passage.

A protective structure for optical fiber comprising:

a ferrule comprising:
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a ferrule main body; and

a flange that protrudes from the ferrule main body, and

a protector for optical fiber comprising:

a protector main body that includes a fiber receiving passage; and

a ferrule holding portion that includes a main body receiving groove
and a flange receiving groove and is integrally mounted to the protector
main body,

wherein an optical fiber is received in the fiber receiving passage,

the ferrule main body is received in the main body receiving groove,
and

the flange is received in the flange receiving groove.
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