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OPTICAL FIBER UNIT, OPTICAL FIBER CABLE, AND METHOD FOR 

MANUFACTURING OPTICAL FIBER UNIT 

 

TECHNICAL FIELD OF THE INVENTION 

[0001] 

     The present invention relates to an optical fiber unit that enables an easy 

branching operation, and the like. 

 

BACKGROUND OF THE INVENTION 

 [0002] 

     With the widespread of the Internet in recent years, FTTH (Fiber To The 

Home) that provides fast communication service by installing optical fiber cables 

directly into common households is rapidly spreading. In general, optical fiber 

cables used for FTTH contain an assembly of optical fibers for large-capacity data 

communications.  

 [0003] 

     Here, an assembly of optical fibers is formed by assembling a plurality of 

optical fiber ribbons or the like, for example. Also, such an assembly of optical fibers 

bundled together by a bundle material is generally known as an optical fiber unit. 

 [0004] 

     As such an optical fiber unit, for example, Patent Document 1 proposes a 

structure in which two strings of bundle materials are spirally wound around a 

plurality of optical fibers in directions opposite to each other. 

 [0005] 

     Also, Patent Document 2 proposes an optical fiber unit in which an assembly 

of optical fibers is bundled together by spirally winding a plurality of bundle 

materials around the assembly of optical fibers in a longitudinal direction, and the 

bundle materials are bonded at intersections of the two bundle materials. 

 

RELATED ART 

PATENT DOCUMENTS 

[0006] 

[Patent Document 1]  Japanese Unexamined Patent Application Publication No.   

H9-26534 (JP-A- H9-26534) 

[Patent Document 2]  Japanese Unexamined Patent Application Publication No. 

2011-169939 (JP-A-2011-169939) 
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 FIG. 7 is a cross sectional view showing the optical fiber unit 1. 

 

DESCRIPTION OF SOME EMBODIMENTS 

[0025] 

     Hereinafter, some embodiments of the present invention will be described with 

reference to the accompanying drawings. FIG. 1A is a perspective view showing an 

optical fiber unit 1, and FIG. 1B is a cross sectional view taken perpendicularly to a 

longitudinal direction of the optical fiber unit 1. The optical fiber unit 1 includes 

optical fibers 3, bundle materials 5a, 5b, and so on. 

 [0026] 

     The number of the optical fibers 3 is not limited to the illustrated examples. 

The two bundle materials 5a, 5b are provided on an outer periphery of the plurality 

of optical fibers 3. The number of the bundle materials is preferably two, or may be 

otherwise as long as the number is more than one. The bundle materials 5a, 5b are, 

for example, resin tape. 

 [0027] 

     The bundle materials 5a, 5b are twisted to wind around the outer periphery of 

the plurality of optical fibers 3 while inverting its winding direction back and forth. 

That is, the bundle materials 5a, 5b are not wound spirally around the outer 

periphery of the plurality of optical fibers 3. 

 [0028] 

     More specifically, as shown in FIG. 1B, the bundle material 5a is provided on 

the outer periphery of the optical fibers 3 being twisted while inverting its winding 

direction back and forth within a range B in a circumference direction of the optical 

fiber unit 1. Similarly, the bundle material 5b is provided on the outer periphery of 

the optical fibers 3 being twisted while inverting its winding direction back and 

forth within a range A in the circumference direction of the optical fiber unit 1. 

 [0029] 

     The bundle materials 5a, 5b are bonded at a bonding portion 7 where the 

bundle materials 5a, 5b intersect. In the illustrated example, the bonding portions 7 

on both sides are provided on a center line C of the optical fiber unit 1. Also, the 

bundle materials 5a, 5b are disposed within the ranges A and B, respectively, which 

are each approximately 180º and partitioned by the center line C (the bundle 

materials 5a, 5b partially overlap each other). However, a winding range for the 

bundle materials 5a, 5b is not limited to 180º. 

 [0030] 
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     In this way, the bonding portion 7 can be detached easily by pulling the bundle 

materials 5a, 5b in opposite directions. Also, after the bonding portion 7 is detached, 

the bundle materials 5a, 5b are separated and the optical fibers 3 inside can easily 

be taken out. 

 [0031] 

     For example, in FIG. 1B, when the bonding portion 7 on a right side is 

detached, the bundle materials 5a, 5b are bonded only at the bonding portion 7 on 

the left side, and this can completely open a right half of the bundle materials 5a, 5b. 

Thus, it is unnecessary to rewind the bundle materials 5a, 5b unlike in a case in 

which the bundle materials 5a, 5b are spirally wound around. 

 [0032] 

     The length of the bonding portion 7 in the longitudinal direction of the optical 

fiber unit 1 is preferably between 5mm and 20mm. If the length of the bonding 

portion 7 is less than 5mm, the bonding portion 7 may be detached during 

manufacturing and the like. Also, if the length of the bonding portion 7 is more than 

20mm, a straight range where the bundle materials 5a, 5b are bonded along the 

same direction as the optical fibers 3 becomes long and thus the optical fibers 3 may 

easily come out of the optical fiber unit 1, which deteriorates the handling 

performance.  

 [0033] 

     Also, the maximum peeling strength of the bonding portion 7 is preferably 

between 0.01N and 2.0N. The peeling strength is a strength value measured in the 

peeling test in JIS K 6854. If the maximum peeling strength is less than 0.01N, the 

bonding portion 7 may be detached during manufacturing. Also, if the maximum 

peeling strength is more than 2.0N, the bonding force is too strong that it is difficult 

to detach the bonding portion 7 of the bundle materials 5a, 5b, which may damage 

the optical fibers 3. 

 [0034] 

     Next, a method for manufacturing the optical fiber unit 1 will be described. 

First, the plurality of optical fibers 3 supplied from an optical fiber supplier are 

bundled together to form a bundle of the optical fibers 3. Next, the two bundle 

materials 5a, 5b are supplied on an outer periphery of the bundle of the optical 

fibers. 

 [0035] 

     While feeding the two bundle materials 5a, 5b continuously, as shown in FIG. 

2A, the bundle materials 5a, 5b are disposed first on a first side of the optical fibers 
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3 (on a lower side in the drawing). Then, a part of the bundle materials 5a, 5b are 

bonded at the bonding portion 7. For example, holding the bundle materials 5a, 5b 

with a heated tool may thermally fuse the two together easily. The bundle materials 

5a, 5b may be bonded by other means such as an adhesive agent. 

 [0036] 

     Next, in a direction perpendicular to the longitudinal direction of the optical 

fibers 3 (the vertical direction in the drawing), the bundle materials 5a, 5b and the 

optical fibers 3 are moved relatively toward each other (arrows D, E in the drawing) 

so as to make the optical fibers 3 contact with the bonding portion 7 on the first side 

and to move the bundle materials 5a, 5b to a second side of the optical fibers 3 (on 

an upper side in the drawing). The relative movement between the bundle materials 

5a, 5b and the optical fibers 3 may be by either or both of the two. 

 [0037] 

     Next, as shown in FIG. 2B, the bundle materials 5a, 5b approach each other 

(arrows F in the drawing) on the second side of the optical fibers 3 (on the upper 

side in the drawing). 

 [0038] 

     Further, as shown in FIG. 3A, the bundle materials 5a, 5b are bonded together. 

After bonding the bundle materials 5a, 5b together, the bundle materials 5a, 5b are 

twisted back in opposite directions (the bundle materials 5a, 5b are separated away 

in directions opposite to the approaching directions F in FIG. 2B). Then, the bundle 

materials 5a, 5b and the optical fibers 3 are moved relatively toward each other 

(arrows G, H in the drawing) so as to make the optical fibers 3 contact with the 

bonding portion 7 that has been just bonded on the second side, and then the bundle 

materials 5a, 5b are moved to the first side of the optical fibers 3 (downward in the 

drawing). 

 [0039] 

     Next, as shown in FIG. 3B, the bundle materials 5a, 5b approach each other on 

the first side (on the lower side in the drawing) of the optical fibers 3 (arrows I in the 

drawing). 

 [0040] 

     Then, as shown in FIG. 3C, after bonding the bundle materials 5a, 5b, the 

bundle materials 5a, 5b are twisted back in opposite directions (the bundle 

materials 5a, 5b are separated away in directions opposite to the approaching 

directions I in FIG. 3B). Next, the bundle materials 5a, 5b and the optical fibers 3 

are moved relatively toward each other (arrows J, K in the drawing) so as to make 
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 [0047] 

     Also, although the above-mentioned embodiments show examples in which a 

plurality of single-cored optical fibers 3 are bundled by the bundle materials 5a, 5b, 

this may be applied to a plurality of optical fiber ribbons. 

 [0048] 

     FIG. 5A is a perspective view showing an optical fiber unit 1b and FIG. 5B is a 

cross sectional view taken perpendicularly to a longitudinal direction of the optical 

fiber unit 1b. The optical fiber unit 1b has an approximately similar structure to the 

optical fiber unit 1 except that optical fiber ribbons 3a are applied in place of of the 

single-cored optical fibers 3. Although the illustrated example shows four-cored 

optical fiber ribbon 3a, the number of cores is not limited thereto. Also, although the 

example shows the optical fiber unit 1b having three optical fiber ribbons 3a, the 

number of the optical fiber ribbons 3a is not limited to the illustrated example. 

 [0049] 

     Also for the optical fiber unit 1b, like the optical fiber unit 1a, the bundle 

material 5a may be provided around approximately the entire circumference of the 

optical fiber unit 1b in the circumference direction while inverting its winding 

direction back and forth, and the position of the bundle material 5b in the 

circumference direction may hardly change. 

 [0050] 

     Next, an optical fiber cable using the optical fiber unit 1 will be described. In 

the descriptions hereinafter, an example in which the optical fiber unit 1 is used will 

be shown. However, the optical fiber unit 1a or 1b may also be applicable. FIG. 6A is 

a cross sectional view showing an optical fiber cable 10. A plurality of the optical 

fiber units 1 obtained from the above-mentioned method are twisted together and a 

buffer body 11, which is a propylene yarn or the like, is provided around an outer 

periphery of the optical fiber units 1 to form a cable core. 

 [0051] 

     Furthermore, tension members 15 made of strength member or the like and 

ripcords 17 are disposed on an outer periphery of the obtained cable core. In 

addition, an outer jacket 13 is extrusion coated on an outer periphery of the cable 

core which is formed of the optical fiber units 1, the tension members 15, and the 

like. That is, inside the outer jacket 13, a pair of the tension members 15 are 

provided at positions facing each other with the cable core therebetween, and the 

ripcords 17 are provided in a direction approximately perpendicular to the facing 

direction of the tension members 15 so that the ripcords 17 face each other with the 
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cable core therebetween. 

 [0052] 

     Also, in the present invention, instead of the optical fiber cable 10 shown in 

FIG. 6A, an optical fiber cable 10a having a slot shown in FIG. 6B, for example, may 

be applicable. 

 [0053] 

     In the optical fiber cable 10a, the optical fiber units 1 are disposed in a 

plurality of slot grooves 21 formed on an outer periphery of a slot 19, respectively. 

The tension member 15 is provided at an approximately center of the slot 19, and 

the outer jacket 13 is formed after press winding is applied to the outer periphery of 

the slot 19 as necessary. Also in this case, the same effects as in the optical fiber 

cable 10 can be obtained. 

 [0054] 

     As described above, according to the embodiments of the present invention, 

each of the bundle materials 5a, 5b is not spirally wound in the same direction and 

is provided on the outer periphery of the optical fibers 3 or the optical fiber ribbons 

3a while inverting its winding direction back and forth. Thus, breaking the bonding 

portion 7 is easy and the optical fibers 3 inside can be taken out easily without 

rewinding the bundle materials 5a, 5b. Thus, the branching operation of the optical 

fibers 3 or the optical fiber ribbons 3a is easy. 

 [0055] 

    Also, the length of the bonding portion 7 of the bundle materials 5a, 5b is 

between 5mm and 20mm, and this can prevent the bonding portions 7 from being 

detached during manufacturing and the like and can prevent the optical fibers from 

coming off due to the too long straight line of the bonding portion 7. 

 [0056] 

    Also, the peeling strength of the bonding portion of the bundle materials is 

between 0.01N and 2.0N. Thus, the bonding portion 7 hardly detaches during 

manufacturing and the like, and, also, it is easy to peel off the bonding portion 7 in 

the branching operation. 

 [0057] 

     Also, the bundle materials 5a, 5b are resin tape and the bonding portion 7 of 

the bundle materials 5a, 5b is bonded by heat fusion. Thus, the optical fiber units 1, 

1a, 1b can be manufactured easily. 

 [0058]   

     Although the embodiments of the present invention have been described 
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