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(57) Abréegée/Abstract:

A thin member for sealing and holding optical fibers laid two-dimensionally is composed
member layer deposited on the base member layer, and a laminate member layer holdir
adhesive member layer. The optical fibers are arranged parallel not to be superposed on or
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of a base member layer, an adhesive
g the optical fibers between it and the
e another. They are bent individually by

180 degrees at the right-hand end of the thin member, bent downward toward the lower si

de of the thin member at the area from

the central part to the left-hand side part, and led out of the thin member. Hence the structure Is thin and therefore can be
accommodated In a small space, enabling a small size. If the portions, led out of the thin member, of the optical fibers are covered
with tubes, breakage of the optical fibers can be prevented. The thin member can be flexible.
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Abstract

A thin member for sealing and holding optical fibers laid
two-dimensionally 1s composed of a base member layer, an
adhesive member layer deposited on the base member layer, and
a laminate member layer holding the cptical fibers between 1t
and the adhesive member layer. The optical fibers are arranged
parallel not to be superposed on one another. They are bent
individually by 180 degrees at the right-hand end of the thin
member, bent downward toward the lower side of the thin member
at the area from the central part to the left-hand side part,
and led out of the thin member. Hence the structure is thin
and therefore can be accommodated in a small space, enabling
a small size. If the portions, led out of the thin member, of
the optical fibers are covered with tubes, breakage of the
optical fibers can be prevented. The thin member can be

flexible.
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SPECIFICATION

Structure for holding optical fiber

Technical Field
5 The present invention relates to a structure for
integrally holding a plurality of optical fibers.
Background Art
Generally, in various devices and modules for optical
communication, in most cases a plurality of long optical fibers

10 have to be collectively housed in a device.

In order to hold such a plurality of optical fibers in

one bundle, conventionally, a process of taking up each of the
optical fibersbyareel or routing the optical fibers in a casing
1s performed.

15 To hold a plurality of optical fibers in one
bundle, usually an optical fiber ribbon 1s used. The
optical fiber ribbon is obtained by arranging a plurality of
optical fibers‘in parallel, covering the optical fibers with
a resin, and forming the optical fibers in a rectangular ribbon

20 shapé 1n Cross section. This optical fiber ribbon 1is

characterized in that, due to its rectangular shape 1n cross

section, 1t cannot be bent in the lateral direction (direction
in which the optical fibers are arranged 1in parallel).

Conventionally, therefore, by separating the optical fiber

20 ribbon into singleoptical fibers and routing the optical fibers,

housing of the optical fibers 1s facilitated.
The conventional structure for holding optical fibers
housed in such a manner has, however, revealed the following problems.
In the case of using a reel, to prevent occurrence of

30 a loss caused by the housing, it is necessary to take up the

optical fibers orderly around the reel. Consequently, 1t takes

time and effort to take up the optical fibers.

In the case of routing the optical fibers in a device,
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work has to be done while paying attention so as not to cause
entanglement or breaking of the optical fibers, and this takes

time and effort for the housing.

In the case of using an optical fiber ribbon, since it

5 cannot be bent in the lateral direction, it is necessary to

separate the optical fiber ribbon into single optical fibers

and route each of the optical fibers.As in the case of simply

routing the optical fibers mentioned above, it takes time and
effort for taking up and housing the optical fibers.

10 Moreover, 1in any of these cases, the optical fibers cannot

be dealt in a plane, a large housing space is required, and it

causes such a problem that the size cannot be sufficiently

reduced.

Therefore, an object of the present invention is to
15 facilitate a work of housing a plurality of long optical fibers
into a device, reduce a housing space, and accordingly realize

a reduction 1in size by enabling the optical fibers to be

handled integrally.

20 1sclosure of Invention

According to an agspect of the present invention, there

1s provided a structure for holding optical fibers, wherein a
plurality of optical fibers are routed in a plane and
sandwliched by a thin member so as to be sealed with the thin

25 member, and wherein lengths of the optical fibers are set to
required lengths, and wherein an air layer is provided in a

portion where the optical fibers cross each other in the thin

member.

30
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According to the present invention, a plurality of
optical fibers are routed inaplane and sealedwith a thin member,
and lengths of the optical fibers are set to required lengths.
With the configuration, optical fibers can be integrally
handled without coming apart or getting entangled as a whole
and easily disposed in a device. Since the optical fibers are
sealedwith the thinmember, a sheet state is obtained as a whole.
Consequently, a small housing space 1s sufficient and a small
size can be achieved. Moreover, the optical fibers are
protected by the thin member, an influence such as a damage can
be lessened. Further, since lengths of optical fibers are set

to required lengths, a transfer time difference can be set among

the optical fibers.

23
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The invention can be easily realized by sandwiching the
optical fiber by the thin member.

According to the invention, in the improved structure
for holding an optical fiber mentioned above, lengths of the
plurality of optical fibers are set to the same length.
Consequently, the transfer time of the optical fibers becomes

the same, and it becomes unnecessary to consider a delay

difference among the optical fibers.

According to the invention, in the improved structure
for holding an optical fiber mentioned above, an optical fiber
in the thin member is provided with a redundancy area for
adjusting the length of the optical fiber. Thus, the transfer
time difference among the optical fibers can be easily adjusted.

According to the invention, in the improved structure

for holding an optical fiber mentioned above, an end part of
the optical fiber led from the thin member is covered with a

protection tube and this protection tube is held by the thin

member. Since the portion of the optical fiber led out from

the end of the thin member can be reinforced and protected by
the protection tube, breakage of the optical fiber in this

portion can be prevented.

In the structure for holding an optical fiber according
to the invention, the thin member can be made of, for example,
a material whose malin component is a resin. Further, the thin
member can be made of a material whose flexibility can be

controlled. With such a configuration, according to the degree

cf mounting to a device, the mounting can be facilitated by

arbitrarily controlling the flexibility of the thin member.
According to the invention, in the improved structure
for holding an optical fiber mentioned above, a connector is

attached to an end of an optical fiber led from the thin member

to the outside. It makes the connection to another device easy.

According to the invention, in the improved structure
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for holding an optical fiber above mentioned, an air layer 1s
provided in a portion where the optical fibers cross each other
in the thin member. Consequently, when the thin member 1s bent,
the air layer functions as abuffermaterial so that an excessive
O bending force can be prevented frombeing applied to the optical

fibers which cross each other.

B3rief Description of Drawinc
FIG. 1 1s a plan view showling a structure for holding
10 optical fibers according to an embodiment of the present

invention.

FIG. 2A is a cross section taken along line A-A of

FIG. 1, and FIG. 2B is a cross section taken along line B-B

of FIG. 1.

FIGS. 3A and 3B are a plan view used to describe a
case where optical fibers are stacked in two layers in the

structure for holding optical fibers.

FIG. 4 1s a cross section of the structure for holding

20 optical fibers of FIG. 3.

FIG. 5 1s a plan view showing a state where an end part
of an optical fiber, led from a thin member to the outside 1s
covered with a tube in the structure for holding optical fibers
cof the 1invention.

25 FIG. 6 is a plan view showing a case where a number of
optical fibers are stacked and a connector i1is connected to an
end of an optical fiber in the structure for holding optical
fibers.

FIG. 7 is a cross section of the structure for holding

30 optical fibers of FIG. 6.
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A best embodiment of the present invention will be
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described in detail hereinbelow with reference to FIG. 1.

FIG. 1 1s a plan view showing a structure for holding

optical fibers in the embodiment of the invention. FIG. 2(a)

1s a cross section taken along line A-A of FIG. 1, and FIG. 2 (b)

1s a cross section taken along line B-B of FIG. 1.

In this structure for holdingoptical fibers, aplurality
of (eight in this example) of long optical fibers 1 are routed
in a plane and integrally sealed and held by a thin member 2.
The sealing herein is not limited to a sealed state where the
inside of the thin member 2 is not communicated with the outside
alr but 1s a concept also including a state where the inside

1s communicated with the outside air.

FEach of the optical fibers 1 is arranged in parallel so
as not to be overlapped with each other at the left end of the

thin member 2 having a rectangular shape in plan view in the

J—

direction parallel to the plane direction of the thin member

2. The optical fibers 1 are introduced into the thin member
2 1n this state. In the right part of the thin member 2, each
of the optical fibers 1 is bent by 180 degrees, thereby changing

the direction of the optical fibers 1 to the opposite direction.
At this time, by making the bending positions of the optical
fibers 1 deviate from each other in the plane direction of the
thin member 2, the bending positions are set so as not to be
overlapped with each other. Further, the optical fibers 1 are
bent downward of the thin member 2 in the positions from the

center to the left end of the thin member 2 and led out of the

thin member 2. By making the leading positions of the optical
fibers 1 deviate from each other in the plane direction of the
thin member 2, the leading positions are set so as not to be

overlapped with each other.

In this structure for holding optical fibers, as shown

in FIG. 2(b), there is a part where the end of each optical fiber

1 on the introduction side and the end of the optical fiber 1
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on the leading side cross each other in the thin member 2.
However, at the intersection, the optical fiber 2 is Jjust
overlapped in two layers in the thickness direction of the thin
member 2. Since the optical fibers 2 are not stacked in three
or more layers, the structure for holding the optical fibers

1 1s not so voluminous in the thickness direction.

In the case of the embodiment, the thin member 2 mentioned

above 1s constructed by including a base material layer 4 made
0f a resin material such as PET (polyethylene terephthalate),
an adhesive material layer 6 obtained by applying a silicon
adhesive or the like on the base material layer 4, and a laminate

materlal layer 8 arranged over the adhesive material layer 6

SO as to sandwich the optical fibers 1.
To obtain the structure for holding the optical fibers

as shown 1n FIGS. 1 and 2, a plurality of optical fibers 1 are

prepared. In this case, the lengths of each optical fibers 1

are set according to various transfer time differences.

Conseguently, transmission time can be set as required. In
setting of the length, according to a system used, high
preclsion may be required or an allowance to a certain degree

may be given.

The lengths of each optical fibers 1 may be set to be

the same. Since the transfer time of each optical fibers 1

becomes the same, 1t 1s unnecessary to consider variations in

delay in the optical fibers 1l in the thinmember 2. Consequently,
it makes a work of connecting the optical fibers 1 to another

devlice convenient.

As described above, the plurality of optical fibers 1

are routed on the adhesive material layer 6 on the thin member

2 while being deviated from each other 1in a plane so as to reduce

the overlapped areas and, after that, the adhesive material

layer © 1s covered with the laminate material layer 8.

Consequently, the lamlinate material layer 8 and the adhesive
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material layer 6 are bonded in a state where the optical fibers

1l are sandwiched by them, and the optical fibers 1 are integrally

sealed and held by the thin member 2.

At thilis time, as shown in FIG. 2(b), in the portion where

the optical fibers 1 are overlapped and cross each other, an

alr layer 10 is positively interposed between the adhesive
material layer 6 and the laminate material layer 8. The air

layer 10 functions as a buffer member to thereby prevent an

excessive bending force frombeing applied to the optical fibers

1. Since the excessive bending force on the optical fibers 1

causes an 1ncrease in loss of optical transfer, by providing

the air layer 10, 1light transmission efficiency can be

increased.

By constructing the structure for holding optical fibers
as described above, the plurality of optical fibers 1 can be
integrally handled without coming apart or being entangled as
a whole and easily disposed in a device. The holding structure

has a sheet shape as a whole and, moreover, its thickness is

equal to only the total of the outside diameter of the optical
fiber 1 and the thickness of the thin member 2 except for the

overlapped portions of the optical fibers 1. Therefore, the

thin structure for holding the optical fibers is achieved. Even

in the case where the structure for holding optical fibers is
disposed 1n the casing of a device, a small space for housing
1s sufficient, so that the small size canbe realized. Moreover,
each optical fibers 1 is protected by the thin member 2, so that
an 1nfluence such as a damage on the optical fibers 1 can be

lessened.

In the structure for holdingoptical fibers shown in FIGS.

1 and 2, depending on the materials of the base material layer

4 and the laminate material layer 8, there is such a case that

pi—
p—

affinity for the adhesive material layer 6 is poor and it 1is

difficult to keep high adhesiveness. In this case, it 1is
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sufficient to form a coating layer having high affinity for the

grim

adhesive material layer 6 on the surface of the base material

layer 4 and the surface of the laminate material layer 8. The
coating layer is therefore interposed between the base material
layer 4 and the adhesive material layer 6 and between the
laminate material layer 8 and the adhesive material layer 6 so

that high adhesiveness can be obtained.

In the embodiment shown in FIGS. 1 and 2, the number of

optical fibers 1 routed is limited. In order to further

1ncrease the number of fibers routed, for example, as shown in
FIGS. 3 and 4, a multi-layer structure may be employed.
First, as shown in FIG. 3(a), the plurality of optical
fibers 1 are routed on the adhesive material layer 6 formed on
the base material layer 4 while being deviated from each other
in a plane so as to reduce the areas where the optical fibers
1l are overlapped with each other. On the optical fibers 1, the

adhesive material layer 6 is formed and further, as shown in

FIG. 3(b), the plurality of optical fibers 1 are routed on the
adhesive material layer 6 while being deviated from each other
1n a plane so as to reduce the areas where the optical fibers
1l are overlapped with each other. The optical fibers 1 are
covered wlth the laminate material layer 8, and bonding 1is
performed 1n a state where the optical fibers 1 in the upper

and lower layers are sandwiched by the laminate material laver

8 and the adhesive material layers 6 and 6. Consequently, the
optical fibers 1 are integrally sealed and held. Since the
optical fibers 1 of the different layers which are laminated
are disposed 1n different planes, it is not so necessary to
deviate the optical fibers 1 in a plane from those in another
plane so as to reduce the area where they are overlapped with
each other. Each of FIGS. 3(a) and 3(b) shows a state where

the optical fibers 1 in each layer are routed on the adhesive

layer 6 and o.
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Further, in order to prevent breakage in the led portion

of each optical fiber 1, the configuration as shown 1n FIG. 5

may be employed. Specifically, the end of the optical fiber

1 led from the thin member 2 to the outside is covered with a

thin tube 9 made of vinyl or the like. In such a state, one

end of the tube 9 is sandwiched by the thin member 1. With such

gonben

a configuration, the end portion of the optical fiber 1 led from

the thin member 2 is reinforced, so that breakage can Dbe

prevented and the reliability can be enhanced.

By selecting the material of the laminate materlial layer

8 as that of the thin member 2 for example, the thin member 2
can be produced so as to be hard or flexible in accordance with

necessity of mounting into a device. Further, by making the

laminate material layer 8 of a fire-resistant material, the

reliability of a component device can be further improved.

In the foregoing embodiment, the invention has Deen

described by using, as an example, the structure of routing the

plurality of optical fibers 1 in a plane and sealing them with
the thin member 2. Obviously, it is also possible to route a

single optical fiber 1 in a plane and seal it with the thin member

2 .

As shown in FIGS. 6 and 7, a configuration in which

connectors 11 and 12 are attached to ends of the optical fibers

1 led from the thin member 2 may be also employed.

Specifically, the holding structure of this example 1s

a multi-layer structure in which the optical fibers 1 are

stacked in four layers in the thickness direction of the thin

member 2. The multi-port-connector 11 such as MT (Mechanical

Transferable connector) or MPO (Multi fiber push-on connector)

is connected to one end of each of the optical fibers 1 and the
single connector 12 such as MU (Miniature-Unit coupling optical

connector) 1s connected to the other end. With the

configuration, connection to other devices 1s facilitated. In
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place of the single connector 12, a single ferrule can be

connected.

1 ‘ I L ]
'- & - . . ... e * | N (Y an s g .A . v . v - . =

F
=

According to the present invention, a plurality o:

optical fibers can be handled integrally without coming part

or entangling as a whole and easily housed in a device. Since

the whole 1s formed in a sheet state and thin, a small housing

space 1s sufficient, andasmall size canbe achieved. Moreover,

since each optical fiber is protected by the thin member, an

influence such as a damage can be lessened.

Since the lengths of optical fibers are set to required
lengths, a transfer time difference can be freely set among the
optical fibers in the thin member.

When the lengths of the optical fibers are set to the
same length, the transfer time of the optical fibers becomes
the same. Consequently, it becomes unnecessary to consider a

delay difference in the optical fibers in the thin member.

When the holding part of the optical fiber 1is set
redundantly to adjust the length of the optical fiber,
redundancy 1s assured in a routing path of the optical fiber,

so that the length of the optical fiber can be adjusted to a

requlired length. That 1s, the transfer time difference can be
freely set and adjusted.

By covering the end of an optical fiber led from the thin

member to the outside with a tube, breakage of the optical fiber

led from the thin member can be prevented and reliability can

be 1ncreased.

When the thin member 1s made of a material whose

flexibility can be controlled, by controlling the flexibility

.

1n accordance with the degree of mounting to a device, the

mounting to the device can be facilitated.

By preliminarily providing each optical fiber with a

10
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connector, connection to another device becomes easy.

11
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A structure for holding optical fibers, wherein a
plurality of optical fibers are routed 1in a plane and
sandwiched by a thin member so as to be sealed with said thin
member, and wherein lengths of the optical fibers are set to
required lengths, and wherein an air layer is provided in a
portion where said optical fibers cross each other in said thin

member.

2. The structure for holding an optical fiber according
to claim 1, wherein the optical fibers are set to the same

length.

3. The structure for holding an optical fiber according
to any one of claims 1 to 2, wherein an end part of said
optical fiber led from said thin member i1s covered with a
protection tube and the protection tube is held by said thin

member.

4 . The structure for holding an optical fiber according
to any one of claims 1 to 3, wherein said thin member is made

of a material whose main component 1s a resin.
5. The structure for holding an optical fiber according

to any one of claims 1 to 4, wherein said thin member is made

of a material whose flexibility can be arbitrarily adjusted.

12
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6 . The structure for holding an optical fiber according
to any one of claims 1 to 5, wherein a connector 1is attached

to an end part of an optical fiber led from said thin member.

13
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FIG. 2A
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FIG. 4
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