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(57) ABSTRACT 

An optical ?ber coil and a production method therefor 
reduce the likelihood of optical transmission loss due to 
stress or temperature changes at loW cost. Plural single 
optical ?bers are arranged in parallel and are integrally 
covered With a covering portion so as to form an optical ?ber 
ribbon, and the optical ?ber ribbon is Wound into a coiled 
state. 
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Fig. 1 
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Fig.2 
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Fig. 3 
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Fig. 4 
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'Fig. 5 

////////////1////// ~ 6 

" /////A/////////W 

CXXXXIIJC 
OCDOOOCII 
oooooooc 



Patent Application Publication Mar. 13, 2008 Sheet 6 0f 8 US 2008/0063344 A1 

Fig. 6 
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Fig. 7 
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Fig. 8 
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OPTICAL FIBER COIL AND PRODUCTION 
METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an optical ?ber coil 
Which can be used in a ?ber-optic gyroscope, sensor, optical 
ampli?er, laser, dispersion compensator, nonlinear optical 
device, delay circuit, dummy circuit, other parts employing 
long optical ?bers, extra long handling tool, etc., and Which 
can be used to conserve space and have loW tension, and the 
present invention also relates to a production method for the 
optical ?ber coil. 

[0003] 2. Description of Related Art 

[0004] Optical ?ber type devices that employ optical ?bers 
therein are Widely employed in, for example, sensors. In 
addition, such optical ?ber type devices have attracted 
attention for use in optical ?ber ampli?ers that are doped 
With erbium, thulium, praseodymium, etc., dispersion com 
pensators using dispersion-compensated optical ?bers, and 
nonlinear optical devices. 

[0005] It is knoWn that optical ?ber type devices are 
superior devices, that connectivity thereof With transmission 
paths or to other devices is superior, that they are less likely 
to be affected by external noise, and that they have stable 
characteristics, because they are constituted of optical ?ber. 

[0006] HoWever, they are disadvantageous in that the 
optical ?ber is bulky When the desired length thereof is long. 
In order to avoid this problem, an optical ?ber coil Which is 
Wound around a small bobbin, etc., can be used. 

[0007] As a general production method for the optical 
?ber coil, initially, in a ?rst process, an adhesive is applied 
to a part or the entirety of the surface of one long single 
optical ?ber to form an adhesive layer. The adhesive layer is 
provided on at least part of the surface of the single optical 
?ber, so that proximate optical ?bers are adhered and ?xed 
to each other When the single optical ?ber is Wound in a 
coiled state. 

[0008] In a subsequent process, the single optical ?ber 
provided With the adhesive layer is Wound in a coiled state 
around a bobbin having a desired diameter by using a coil 
Winding device. At this time, in order to make the coil as 
compact as possible by minimiZing spaces betWeen the 
single optical ?bers, the single optical ?ber is Wound under 
conditions in Which stress is applied thereto. 

[0009] The adhesive layer is then dried or cured using a 
suitable method, and an optical ?ber coil having the desired 
Winding diameter, Winding Width, and Winding length, can 
be produced (see Japanese Unexamined Patent Application 
Publication No. 2003-107250). 

[0010] FIG. 8 shoWs a sectional vieW of a conventional 
optical ?ber coil. Reference numeral 1 indicates single 
optical ?bers, reference numeral 5 indicates a bobbin, ref 
erence numeral 100 indicates a conventional optical ?ber 
coil, and reference letter H indicates a central hole. 

[0011] As shoWn in FIG. 8, the conventional optical ?ber 
coil 100 is formed by simply Winding the single optical ?ber 
1 on the bobbin 5. 
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[0012] HoWever, there are problems in the above conven 
tional production method for an optical ?ber coil. 

[0013] That is, since the single optical ?bers are exposed 
to the surface of the ?ber coil, optical transmission loss 
easily occurs due to slight stress or temperature change. As 
a result, in the case in Which the single optical ?ber is 
accurately Wound in a coiled state in order to avoid the 
above loss, it is expensive because of the need for adjust 
ment thereof, or the like. 

[0014] In addition, When the Winding density of the coil is 
too high, stress is applied to the single optical ?bers and 
optical transmission loss occurs. 

SUMMARY OF THE INVENTION 

[0015] The present invention Was completed in consider 
ation of the above problems, and objects thereof are to 
provide an optical ?ber coil and a production method 
therefor, in Which it is di?icult for the optical transmission 
loss due to stress or temperature change to occur, and in 
Which the cost is loW. 

[0016] The present invention solves the above problems 
by the folloWing technical constructions. 

[0017] (1) An optical ?ber coil of the present invention has 
an optical ?ber ribbon formed by arranging in parallel plural 
single optical ?bers and integrally covering the single opti 
cal ?bers With a covering portion, and the optical ?ber 
ribbon is Wound in a coiled state. 

[0018] (2) An optical ?ber coil of the present invention 
according to the above optical ?ber coil (1) has the optical 
?ber ribbon covered at the portion other than ends of the 
ribbon With a covering portion. 

[0019] (3) An optical ?ber coil according to the above 
optical ?ber coil (2) has the covering portion made of 
silicone rubber. 

[0020] (4) An optical ?ber coil according to the above 
optical ?ber coil (2) has the covering portion made of at least 
of ?ame resistant silicone rubber and chloroprene rubber. 

[0021] (5) A production method for an optical ?ber coil of 
the present invention includes arranging in parallel plural 
single optical ?bers, integrally covering the single optical 
?bers With a covering portion to form an optical ?ber ribbon, 
and Winding the optical ?ber ribbon into a coiled state. 

[0022] (6) A production method for an optical ?ber coil of 
the present invention includes arranging in parallel plural 
single optical ?bers, integrally covering the single optical 
?bers With a covering portion to form an optical ?ber ribbon, 
Winding the optical ?ber ribbon into a coiled state to form an 
optical ?ber coil, and forming a covering portion that covers 
the optical ?ber coil at a portion other than at ends of the 
ribbon. 

[0023] According to the present invention, an optical ?ber 
coil and a production method therefor can be provided in 
Which it is di?icult for the optical transmission loss due to 
stress or temperature change to occur, and in Which the cost 
is loW. 

[0024] That is, by using an optical ?ber ribbon in Which 
plural single optical ?bers are arranged in parallel in 
advance and disposing a covering portion integrally cover 
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ing them thereon, the single optical ?bers can be prevented 
from being exposed and the optical transmission loss due to 
stress or temperature change can be decreased. In addition, 
the adhesive used can also be minimized or be omitted, so 
that a process for applying the adhesive is minimized. 
Therefore, the optical ?ber coil can be simply produced, and 
the cost can be less than in conventional techniques. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a front vieW shoWing Embodiment l of 
the optical ?ber coil of the present invention. 

[0026] FIG. 2 is a sectional vieW taken along line A-A of 
FIG. 1. 

[0027] FIG. 3 is a sectional vieW shoWing Embodiment 2 
of the optical ?ber coil of the present invention. 

[0028] FIG. 4 is a front vieW shoWing Embodiment 3 of 
the optical ?ber coil of the present invention. 

[0029] FIG. 5 is a sectional vieW taken along line B-B of 
FIG. 4. 

[0030] FIG. 6 is a front vieW shoWing Embodiment 4 of 
the optical ?ber coil of the present invention. 

[0031] FIG. 7 is a sectional vieW taken along line C-C of 
FIG. 6. 

[0032] FIG. 8 is a front vieW shoWing an embodiment of 
the conventional optical ?ber coil. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] In order to solve the above-described problems, the 
present inventors found that an optical ?ber coil could be 
easily produced using an optical ?ber ribbon in Which many 
single optical ?bers Were arranged in parallel and Were 
integrally covered by a covering portion thereon so as to be 
in the form of a tape, and the present invention Was thereby 
completed. 
[0034] Embodiment l of the present invention Will be 
explained With reference to FIGS. 1 and 2. 

[0035] FIG. 1 is a front vieW shoWing Embodiment l of 
the optical ?ber coil of the present invention, and FIG. 2 is 
a sectional vieW taken along line A-A of FIG. 1. 

[0036] Reference numeral 1 indicates a single optical 
?ber, reference numeral 11 indicates an optical ?ber ribbon 
having eight single optical ?bers, reference numeral 101 
indicates an optical ?ber coil of Embodiment 1, reference 
letter H indicates a central hole, reference letter S indicates 
a covering portion, and reference letter T indicates a band for 
maintaining a coiled shape. 

[0037] As shoWn in FIGS. 1 and 2, the optical ?ber coil 
101 of Embodiment 1 does not have a conventional structure 
in Which a single optical ?ber 1 is simply Wound in a coiled 
state; it is instead formed by previously arranging eight 
single optical ?bers 1 in parallel and integrally covering 
them With a covering portion S so as to form an optical ?ber 
ribbon 11, and by Winding the optical ?ber ribbon 11 in a 
coiled state. In addition, the optical ?ber ribbon 11 is ?xed 
by a band T, When necessary, so that a coiled form is 
maintained. Here, threads, Wires, or the like, may be used 
instead of the band T. 
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[0038] According to such a structure, the single optical 
?ber 1 is not exposed by the coating portion S, and the 
optical transmission loss due to stress or temperature change 
can be decreased. Winding time can be minimized by 
Winding the bundled optical ?ber ribbon 11 in a coiled state 
instead of Winding each single optical ?ber 1 separately. In 
addition, if the coiled form is maintained by the Weight of 
the optical ?ber ribbon 11 itself, the adhesive can be omitted. 
Furthermore, the adhesive can be applied only betWeen the 
parts of the optical ?ber ribbons 11 because each single 
optical ?ber 1 is already integrated, and as a result, the 
application amount of the adhesive and the process for 
applying the adhesive can be decreased. Therefore, the 
optical ?ber coil can be simply produced, and time and costs 
can be loWer than in conventional techniques. 

[0039] In addition, at both ends of the optical ?ber ribbon, 
each single optical ?ber 1 can be used by tearing up the 
coated portion, and it can be Wired in various circuits 
Without limitation. 

[0040] The covering portion S may cover both sides of the 
single optical ?ber 1, or it may cover only one side thereof. 
It is preferable that both sides of the single optical ?ber 1 be 
covered as shoWn in FIG. 2 because it is thereby di?icult for 
optical transmission loss due to stress or temperature 
changes to occur. 

[0041] It is preferable that the thickness of the covering 
portion be 500 pm or less. It is more preferable that thickness 
of the covering portion be 250 pm or less. When the 
thickness exceeds 500 um, ?exibility is insu?icient. 

[0042] As a material of the coating portion S, various 
adhesives may be used in Which thermoplastic adhesive, 
ther'mosetting adhesive, room temperature setting adhesive, 
ultraviolet radiation curable adhesive, electron beam curable 
adhesive, etc., are added to urethane resin, acrylic resin, 
epoxy resin, nylon resin, phenol resin, polyimide resin, vinyl 
resin, silicone resin, rubber resin, ?uoroepoxy resin, ?uo 
roacrylic resin, etc. For the above material of the covering 
portion S, an acrylic resin that is easy to handle and a 
silicone resin having ?exibility are preferable, and silicone 
rubber is more preferable. 

[0043] In the silicone rubber, it is preferable that the 
hardness described beloW be 20 to 90 and that the tensile 
strength be 15 to 80 kgf/cm2. It is more preferable that the 
hardness be 25 to 75 and that the tensile strength be 15 to 60 
kgf/cm2, and it is most preferable that the hardness be 30 to 
65 and that the tensile strength be 15 to 50 kgf/cm2. 

[0044] In the case in Which the hardness of the silicone 
rubber is less than 20 and the tensile strength is less than 15 
kgf/cm2, strength against side pressure, tWisting, or the like, 
of the produced optical ?ber ribbon 1 is insu?icient, and the 
optical ?ber ribbon 1 is easily ruptured by slight deformation 
during Working. 

[0045] In addition, in the case in Which the hardness of the 
silicone rubber exceeds 90 and the tensile strength exceeds 
80 kgf/cm2, the ?exibility is not su?icient, and it is di?icult 
to Wind the ?ber ribbon in a coiled state. 

[0046] Here, the “hardness” means “durometer hardness” 
as measured according to a method provided by Japanese 
Industrial Standard K6249. That is, a test piece of silicone 
rubber having a thickness of 6 mm is produced, a pressing 
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needle of a type A durometer is perpendicularly pressed at 
the surface of the test piece Without impact, and durometer 
hardness is measured by reading a scale thereof. The durom 
eter is a tester in Which hardness is measured by pressed 
depth of the pressing needle Which is pressed using a spring. 

[0047] In addition, as the adhesive, any adhesives having 
adhesive strength in Which a coiled form of a Wound optical 
?ber ribbon 11 can be maintained against tension generated 
by Winding of the ribbon, can be used. For example, various 
adhesives can be used in Which thermoplastic adhesive, 
thermosetting adhesive, room temperature setting adhesive, 
ultraviolet radiation curable adhesive, electron beam curable 
adhesive, etc., are added to urethane resin, acrylic resin, 
epoxy resin, nylon resin, phenol resin, polyimide resin, vinyl 
resin, silicone resin, rubber resin, ?uoroepoxy resin, ?uo 
roacrylic resin, etc. 

[0048] Next, Embodiment 2 of the present invention Will 
be explained With reference to FIG. 3. 

[0049] FIG. 3 is a sectional vieW shoWing Embodiment 2 
of the optical ?ber coil of the present invention. Here, a front 
vieW is omitted, since it is the same as that in FIG. 1. 

[0050] Reference numeral 12 indicates an optical ?ber 
ribbon having four single optical ?bers, and reference 
numeral 102 indicates an optical ?ber coil of Embodiment 2. 

[0051] The optical ?ber coil 102 of Embodiment 2 is 
different from the optical ?ber coil 101 of Embodiment l, 
and it has a structure in Which plural lines of the single 
optical ?ber are Wound in a coiled state. 

[0052] That is, as shoWn in FIG. 3, the optical ?ber coil 
102 of Embodiment 2 is formed by previously arranging 
four single optical ?bers 1 in parallel and integrally covering 
them With a covering portion S so as to form an optical ?ber 
ribbon 12, and by Winding 3 lines of the optical ?ber ribbons 
12 in a coiled state. 

[0053] Thus, in the optical ?ber coil of the present inven 
tion, plural lines of the single optical ?bers can also be 
Wound in a coiled state. 

[0054] Next, Embodiment 3 of the present invention Will 
be explained With reference to FIGS. 4 and 5. 

[0055] FIG. 4 is a front vieW shoWing Embodiment 3 of 
the optical ?ber coil of the present invention, and FIG. 5 is 
a sectional vieW taken along line B-B of FIG. 4. 

[0056] Reference numeral 6 indicates a bobbin, reference 
numeral 61 indicates a dispensing hole in a strip shape, and 
reference numeral 103 indicates an optical ?ber coil of 
Embodiment 3. 

[0057] As shoWn in FIG. 4, the optical ?ber coil 103 of 
Embodiment 3 has a structure in Which the optical ?ber 
ribbon 11 is Wound on the bobbin 6 in a coiled state. 

[0058] Thus, the optical ?ber coil of the present invention 
can also be Wound on the bobbin in a coiled state. 

[0059] As a bobbin 6 used in Winding in a coiled state, 
bobbins made of metals such as iron, aluminum, etc., 
plastics, glass, or the like, can be used. Bobbins made of 
metal, glass, plastic mixed With glass ?ber or ?ller, etc., are 
preferable, since dimensional changes due to temperature 
changes or humidity changes are small. In addition, the siZe 
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of the bobbin 6 is not limited, and the siZe can be selected 
depending on ?exibility of the optical ?ber or the installation 
space of the bobbin. 

[0060] As a bobbin 6, any of a bobbin Without a ?ange, a 
bobbin With a ?ange on one side, and a bobbin With ?anges 
on both sides, may be used. HoWever, the bobbin With 
?anges on both sides, as shoWn in FIG. 5, is preferable since 
the coil shape is maintained. 

[0061] In the bobbin 6, a dispensing hole 61 may be 
provided as necessary, and thereby a tip of the optical ?ber 
ribbon 11 can be taken out. The dispensing hole 61 may be 
formed in a preferable shape Which can easily alloW the 
taking out of the optical ?ber ribbon 11, such as a strip shape, 
an elliptical shape, or the like. 

[0062] Next, Embodiment 4 of the present invention Will 
be explained With reference to FIGS. 6 and 7. 

[0063] FIG. 6 is a front vieW shoWing Embodiment 4 of 
the optical ?ber coil of the present invention, and FIG. 7 is 
a sectional vieW taken along line C-C of FIG. 6. 

[0064] Reference numeral 7 indicates a coating portion 
made of silicone rubber, naphtha rubber, etc., and reference 
numeral 104 indicates an optical ?ber coil of Embodiment 4. 

[0065] As shoWn in FIG. 6, in the optical ?ber coil 104 of 
Embodiment 4, a portion other than the end portions of the 
optical ?ber ribbon 11 is coated by the coating portion 7. 

[0066] By coating the coating portion 7, the coil shape is 
?xed and the optical transmission loss can be decreased. In 
addition, at near both ends of the optical ?ber ribbon 11, 
each single optical ?ber 1 can be used by tearing up the 
coated portion, and it can be Wired into various circuits 
Without limitation. 

[0067] In the coating portion 7, Well-knoWn resins such as 
natural rubbers, naphtha rubber, butadiene rubber, or the 
like, can also be used, and in particular, it is preferably 
rubber material having superior Weatherability and high 
?exibility Which is di?icult to apply stress to the optical ?ber 
ribbon 11. For example, silicone rubber, chloroprene rubber, 
butyl rubber, hydrogenated nitrile rubber, can be used. In 
addition, it is more preferable that platinum containing 
rubber or rubber Which contains titanium oxide, iron oxide, 
carbon, metal carbonate, etc., as a ?ame resistant agent, such 
as ?ame resistant silicone rubber or chloroprene rubber be 
used in the coating portion 7, since the optical ?ber coil 
Would be ?ame resistant. 

[0068] Next, a production method for the optical ?ber coil 
of the present invention Will be explained. 

[0069] The production method for the optical ?ber coil of 
the present invention includes arranging in parallel plural 
single optical ?bers and integrally covering them With 
covering portion S, so as to form an optical ?ber ribbon, and 
Winding the optical ?ber ribbon in a coiled state. 

[0070] First, the optical ?ber ribbon is formed by arrang 
ing in parallel plural single optical ?bers and by integrally 
covering them With the covering portion S. 

[0071] The covering method is not limited to speci?c 
methods, and in the present invention, a method in Which 
covering material is applied to plural single optical ?bers 
arranged in a plane, and this is molded using a molding jig, 
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as in, for example, a method disclosed in Japanese Unex 
amined Patent Application Publication No. 2004-240152, or 
the like, can be preferably used. 

[0072] The covering portion S may be provided at both 
sides of the single optical ?ber 1, or it may be provided at 
only one side thereof. It is preferable that it be provided at 
both sides of the single optical ?ber, since it Would be 
di?icult for optical transmission loss due to stress or tem 
perature changes to occur. 

[0073] The optical ?ber coil of the present invention is 
then produced by Winding the optical ?ber ribbon in a coiled 
state. 

[0074] In Winding in a coiled state, it is not essential that 
the bobbin be used. HoWever, it is preferable that the bobbin 
be used, since the shape is easily maintained. 

[0075] When the optical ?ber ribbon 11 is Wound in a 
coiled state, a method in Which adjacent optical ?ber ribbons 
11 are ?xed by applying adhesive, may be used. 

[0076] Furthermore, a portion other than the ends of the 
optical ?ber ribbon may be immersed in liquid rubber, resin, 
etc., and be pulled out, dried, and cured, and thereby, the 
coating portion 7 that covers the optical ?ber coil is formed. 

[0077] It is not essential that the coating portion 7 be 
formed. HoWever, it is preferable that the coating portion 7 
be formed, since resistance to stress is extremely superior. 

[0078] As described above, according to the production 
method for the optical ?ber coil of the present invention, in 
comparison With conventional methods in Which a single 
optical ?ber 1 is Wound onto a bobbin or the like using 
adhesive, Winding time can be minimiZed, and the adhesive 
can be also be minimiZed or omitted, so that the process for 
applying the adhesive is minimiZed. Therefore, the optical 
?ber coil can be produced simply, and time and costs can be 
loWer than in conventional techniques. 

EXAMPLES 

Example 1 

[0079] As single optical ?ber 1, eight single optical ?ber 
cables having a length of 50 meters (quartz single-mode 
optical ?ber, outer diameter 0.25 mm, produced by 
FurukaWa Electric Co., Ltd.) Were used. 

[0080] Room-temperature-setting silicone rubber (trade 
name: TSE392, hardness of 26, tensile strength of 16 kgf/ 
cm2, produced by GE Toshiba Silicones, Ltd.) before curing, 
Which Was the material of covering portion S, Was applied 
to the surface of a ?at base. The eight single optical ?ber 
cables 1 Were arranged on the applied silicone rubber in 
parallel, and room-temperature-setting silicone rubber Was 
further applied on the single optical ?ber cables 1. Then, the 
applied material Was molded using a molding jig and Was 
cured by drying, and thereby an optical ?ber ribbon 11 Was 
produced. The thickness of the covering portion S Was 10 
pm. 

[0081] Next, the optical ?ber ribbon 11 Was Wound in a 
coiled state by a Winding machine. 

[0082] The Winding machine contains a cylindrical core 
that rotates at a constant speed and tWo disklike ?anges that 
can be engaged With the core and be ?xed. The outer 
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diameter of the core Was 30 mm, the outer diameter of the 
?ange Was 60 mm, and the spacing betWeen the tWo ?anges 
Was 12 mm. 

[0083] The optical ?ber ribbon 11 Was ?xed to the core at 
a position 1 m aWay from the end and Was Wound in a coiled 
state by rotating the core, While it Was turned up every ?ve 
lines so as to not be biased, and therefore, an optical ?ber 
coil of Example 1 Was produced. Then, the optical ?ber 
ribbon 11 Was ?xed at eight points at even intervals by Wires 
before it Was pulled out from the core by removing the 
?anges. 

[0084] As described above, the optical ?ber coil of 
Example 1 Was produced. 

Example 2 

[0085] With respect to the optical ?ber coil of Example 1, 
a coating portion in Which the optical ?ber coil Was covered 
at a portion other than at both ends of the optical ?ber ribbon 
11 Was formed. 

[0086] Speci?cally, the produced optical ?ber coil of 
Example 1 Was dipped into silicone rubber (trade name: 
TSE3250, produced by GE Toshiba Silicones, Ltd.) other 
than both ends of the optical ?ber ribbon 11, Was pulled up, 
and Was dried and cured at 100° C. for 2 hours, and thereby 
the coating portion 7 Was formed. 

[0087] As described above, the optical ?ber coil of 
Example 2 Was produced. 

Comparative Example 1 

[0088] One single optical ?ber 1 (quartZ single-mode 
optical ?ber, outer diameter 0.25 mm, produced by 
FurukaWa Electric Co., Ltd.) Was Wound in a coiled state, 
and an optical ?ber coil of Comparative Example 1 Was 
produced. 

[0089] Speci?cally, ?rst an adhesive layer Was formed by 
applying an adhesive (ultraviolet curable resin, trade name: 
Viscotack PM-654, produced by Osaka Organic Chemical 
Industry Ltd.) to the entire surface of the single optical ?ber 
1. 

[0090] Next, the single optical ?ber 1 having the adhesive 
layer Was Wound in a coiled state by the above Winding 
machine. 

[0091] In this case, the single optical ?ber 1 Was clamped 
by tWo rubber sheets and Was Wound in a coiled state While 
stress Was applied so that there Was no slack. 

[0092] Then, the adhesive layer Was cured by a UV 
irradiation application at an irradiation strength of 20 
mW/cm for an irradiation time of 10 seconds, and the 
optical ?ber coil of the Comparative Example 1 Was thereby 
produced. 

Evaluation Methods 

[0093] The optical ?ber coils of the Examples and Com 
parative Example Were evaluated by the folloWing methods. 

Insertion Loss 

[0094] Insertion loss of each optical ?ber coil Was mea 
sured by a light multi-poWer meter. With respect to the 
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optical ?ber coils of the Examples 1 and 2, measured values 
of the eight single optical ?bers Were averaged. 

Temperature Cycling Evaluation 

[0095] With respect to each optical ?ber coil, 10 cycles of 
temperature cycling tests in a range of —40 to 75° C. Were 
carried out, and a maximum value of the insertion loss Was 
measured. 

Production Time of Optical Fiber Coil 

[0096] Production time of each optical ?ber coil Was 
measured. This time includes the Working time for arranging 
and adjusting the single optical ?bers 1; hoWever, it does not 
include the curing time for the coating portion 7, Which does 
not require human labor. 

[0097] The evaluation results are shoWn in Table 1. 

TABLE 1 

Insertion Temperature Production Time 
Loss Cycling of Optical Fiber 
(dB) Evaluation (dB) Coil (min) 

Example 1 0.03 0.03 28 
Example 2 0.02 0.02 32 
Comparative 0.1 0.15 30 
Example 1 

Evaluation Results 

[0098] The optical ?ber coils of the Examples 1 and 2 did 
not have problems in practical use, since the insertion losses 
Were 0.03 or less. In our opinion, this Was because the 
optical ?ber coil of the present invention had a structure in 
Which plural single optical ?bers Were previously arranged 
in parallel and Were integrally covered by a covering por 
tion, so that stress Was dispersed. 

[0099] In contrast, the Comparative Example 1 had a 
slight problem in practical use, since the insertion loss Was 
0.1. In our opinion, this Was because the optical ?ber coil of 
the Comparative Example 1 Was made of the single optical 
?ber, and stress Was therefore easily concentrated at a local 
portion. In addition, in measurement of the insertion loss of 
the optical ?ber coil of the Comparative Example 1, mea 
sured values Were uneven. 

[0100] With respect to the temperature cycle evaluation, 
the optical ?ber coils of the Examples 1 and 2 having the 
coating portion did not have problems in practical use, since 
there Was hardly any change in loss, and maximum values 
Were 0.03 or less. 
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[0101] HoWever, the Comparative Example 1 had a prob 
lem in practical use, since the insertion loss Was changed by 
stress concentration due to temperature changes, and the 
maximum value Was 0.15. 

[0102] With respect to the production time of the optical 
?ber coil, in the optical ?ber coil of the Examples 1 and 2, 
although a process for producing the optical ?ber ribbon Was 
increased, Working time Was the same as that of the Com 
parative Example 1, since in processes after the adhesive 
application the single optical ?bers Were easily clamped by 
forming the ribbon, and it Was not necessary to precisely 
control the stress in Winding in a coiled state. 

[0103] In contrast, the Comparative Example 1 required a 
lot of time for arranging single optical ?bers, application of 
adhesive, control of stress, and repeating processes in some 
cases. 

What is claimed is: 
1. An optical ?ber coil comprising: 

an optical ?ber ribbon formed by arranging in parallel 
plural single optical ?bers and integrally covering the 
single optical ?bers With a covering portion, 

Wherein the optical ?ber ribbon is Wound in a coiled state. 
2. An optical ?ber coil according to claim 1, Wherein the 

optical ?ber ribbon is covered at a portion other than ends of 
the ribbon by the covering portion. 

3. An optical ?ber coil according to claim 2, Wherein the 
covering portion is made of silicone rubber. 

4. An optical ?ber coil according to claim 2, Wherein the 
covering portion is made of at least one of ?ame resistant 
silicone rubber and chloroprene rubber. 

5. A production method for an optical ?ber coil, compris 
ing: 

arranging in parallel plural single optical ?bers; 
integrally covering the single optical ?bers With a cover 

ing portion to form an optical ?ber ribbon; and 

Winding the optical ?ber ribbon into a coiled state. 
6. A production method for an optical ?ber coil, compris 

ing: 
arranging in parallel plural single optical ?bers; 
integrally covering the single optical ?bers With a cover 

ing portion to form an optical ?ber ribbon; 
Winding the optical ?ber ribbon into a coiled state to form 

an optical ?ber coil; and 

forming a covering portion that covers the optical ?ber 
coil at a portion other than at ends of the ribbon. 

* * * * * 


