
Title of the Invention METHOD FOR REINFORCING A SPLICE PART AND 
REINFORCING STRUCTURE Technical Field [0001] The present invention 
relates to a method for reinforcing a splice part where optical fiber 
cores are spliced to each other and a reinforcing structure. 
Backgrou^^j^T^^g^^^j0[10 0 02] With respect to a technology for 
reinforcing a splice part where optical fiber cores are spliced to 

melting tube .in a heat contractive tube, containing and holding the 
reinforcTfi^11^^ the heat melting tube through elasticity of the 
heat contractive tube prior to heat contraction has been known (refer 
to PatentPQfifebument 1, for instance). In addition, a fusion splice 
part housing member having the structure wherein a fusion splice part 
holding whefo^fMSSld fiber 
splice part of optical fibers led in the front ends of the optical 
fiber ti%aaP0&§ri-flffl%rHhf8rcB^teefti£9 member, and the fusion 
splice part holding member have been known (refer to Patent Document 
2' for Patent Documents 

[0002] 

With respect to a technology for reinforcing a splice part where optical fiber cores are 

spliced to each other, in particular, a reinforcing member of an optical fiber fusion splice part, 

which contains a reinforcing rod and a heat melting tube in a heat contractive tube, containing 

and holding the reinforcing rod and the heat melting tube through elasticity of the heat 

contractive tube prior to heat contraction has been known (refer to Patent Document 1, for 

instance). 

In addition, a fusion splice part housing member having the structure wherein a fusion 

splice part holding member capable of fixing optical drop cables and a fusion splice part of 

optical fibers led in the front ends of the optical fiber drop cables is contained in a protecting 

member, and the fusion splice part holding member have been known (refer to Patent 

Document 2, for instance). 

Related Art 

Patent Documents 

[0003] 

Patent Document 1: Japanese Patent Application Publication No. 2004-38019 

Patent Document 2: Japanese Patent Application Publication No. 2008-65170 

Summary of the Invention 
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[0003] Patent Document 1: Japanese Patent Application Publication No. 
2004-38019 Patent Document 2: Japanese Patent Application Publication 
No. 2008-65170 Summary of the Invention Problems to be Solved by the 
Invention [0004] However, an optical fiber core is easily affected 
by a providing a reinforcing rod 
or the like along the Thsion splice part and covering the optical 
fiber cor^^art with a heat contractive tube or the like for 
reinforcement does not assure sufficient strength of the reinforced 
part against the tensile force. Thus, a problem may occur in the 
fusion tensil^<fec§-xaA;pTOdingly, grputiy 
(Fiber To The Home) or the like, optical fibers are led from optical 
fiber BjdicteqpathaiMi?toxE&ihg the optical 
communication subscriber's house via optical drop cables through a 
relayiifflpemsaiteipEfft svitftha4j©atec®ta©titf<£ tutteo&ie tfferiikei for%s&$e 
the fusion splice part of the optical fiber cores at the ends of the 
optica^ugfefigrt SSfe^ofa&i r6fefci€Etf fcgft^g&EgPtKeateASS ftelcHtlf, i^oljan may 
again, thereby resulting in waste of the optical drop cables and 
unnece^Ynte^sliffsMP^oKfie°|]tipal5&eer.cSfeiect of the present 
invention is to provide a methocr For reinforcing a splice part and a 
reinforcing structure^ vMnh enable reinforcement of a splice _part of 
optical ©FSSSMgdlffigi optical 
Problems 

fiber codes of an optical communication network to an optical communication subscriber's 

house via optical drop cables through a relaying machine such as a closure. However, if any 

problem occurs in the fusion splice part of the optical fiber cores at the ends of the optical 

drop cables, all the optical drop cables should be led in again, thereby resulting in waste of the 

optical drop cables and unnecessary lead-in works. 

[0005] 

The object of the present invention is to provide a method for reinforcing a splice part and a 

reinforcing structure, which enable reinforcement of a splice part of optical fiber cores with 

sufficient strength. 

Means to Solve the Problems 

[0006] 

A method for reinforcing a splice part according to the present invention to solve the above 

problems relates to a method for reinforcing a splice part of optical fiber cores extending from 

sheaths of a pair of optical cables, the method is characterized by including: 

providing a reinforcing member along the splice part so that both ends of the reinforcing 

member overlap with each of the sheaths of the optical cables, 
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[0006] A method for reinforcing a splice part according to the 
present invention to solve the above problems relates to a method for 
reinforcing a splice part of optical fiber cores extending from 
sheaths of a pair of optical cables, the method is characterized by 
inc ludin96verilgrf pffeg, §f ePff Sn !&er 
that both ends or tne reinforcing member overlap with each of the 

both ends of the inn,er tube overlap with each of the sheaths of the 
optica^c^fi^li^pngjt^the inner tube, and covering a 
periphery of the inner tube by an outer tube so that both ends of the 
outer tith$^y£&ftmtfft&tub£sdttitat bptderadi of Alsuter tube 
and that the inner tube is outwardly projected in a length direction, 
and coi©tyE3=Laj£wifck dabte o^HfeshektlteeDf tl<£> QgfZdal ca5S$s,tM ttettfe®4mfe?:ttube is outwardly 
reinforcing a splice part according to the present invention, lengths 
of par^0ja5e(tj}^ifeg|tfiiaiAa!aai,f®#caaftcetfffi6o,&^?uiftyerlaPPin9 with the 
sheaths of the optical cables in the length direction is preferably 
at leastr^nmiri. [0008] In the method for reinforcing a splice part 
according to the present invention, it is preferable that, in the 
reinforcing member,, a sheath disposition area where the sheath part 
is dispo&^i^aw Stto of 
fiber core part is disposed. 

parts of the inner tube and the outer tube overlapping with the sheaths of the optical cables in 

the length direction is preferably at least 7 mm. 

[0008] 

In the method for reinforcing a splice part according to the present invention, it is 

preferable that, in the reinforcing member, a sheath disposition area where the sheath part is 

disposed is lower than a core disposition area where the optical fiber core part is disposed. 

[0009] 

In the method for reinforcing a splice part according to the present invention, it is 

preferable that a groove part for containing the sheaths is formed in a sheath disposition area 

where the sheath part is disposed, in the reinforcing member. 

[0010] 

In the method for reinforcing a splice part according to the present invention, the groove 

part of the reinforcing member is preferably in a cross-section shape corresponding to a 

contour of the sheaths of the optical cables. 

[0011] 

In the method for reinforcing a splice part according to the present invention, a periphery of 

the outer tube of the splice part is preferably covered with a weather resistance tube. 
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[0009] In the method for reinforcing a splice part according to the 
present invention, it is preferable that a groove part for containing 
the sheaths is formed in a sheath disposition area where the sheath 
part is disposed, in the reinforcing member. [0010] In the method 
for rein£g^e>jn9 a splice part according to the present invention, the 
groove part of the reinforcing member is preferably in a 
cross-seation,shape corresponding to, a contour ,pf the sheaths of the optical rawcww?a 
according to the present invention, a periphery of the outer tube of the spf°»M fa'efcfiffl?gL§ite9feS£fetft(sfee£il5fcgf a 
[0012] A structure for reinforcing a splice part according to the 
presentPaijri^^afe^^WSSL^t^iQ^ reinforcing a splice 
part where optical fiber cores extending from sheaths of a pair of 
optical aafei3i6Hrciagaii©pHerq®dtvitied th^ls^ice passimtfakPtoh ^d$^itS<£F6&Mcing 
member provided along the splice part so that both ends of the 
reinfo]0SagiftriS9gi^)rwjargsJl^a'tBte-afea1fi§eiltlfi?)pfifeacgfel8^ths of the optical 
cables; 

an inner tube covering a periphery of the splice part provided with the reinforcing member 

so that both ends of the inner tube overlap with each of the sheaths of the optical cables, the 

inner tube being contracted; and 

an outer tube covering a periphery of the inner tube so that both ends of the outer tube 

overlap with each of the sheaths of the optical cables, and that the inner tube is outwardly 

projected in a length direction, and being contracted. 

[0013] 

In the structure for reinforcing a splice part according to the present invention, lengths of 

parts of the inner tube and the outer tube overlapping with the sheaths of the optical cables in 

the length direction is preferably at least 7 mm. 

[0014] 

In the structure for reinforcing a splice part according to the present invention, it is 

preferable that, in the reinforcing member, a sheath disposition area where the sheath part is 

disposed is lower than a core disposition area where the optical fiber core part is disposed. 

[0015] 

In the structure for reinforcing a splice part according to the present invention, it is 

preferable that a groove part for containing the sheaths is formed in a sheath disposition area 

where the sheath part is disposed, in the reinforcing member. 

[0016] 
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an inner tube covering a periphery of the splice part provided with 
the reinforcing member so that both ends of the inner tube overlap 
with each of the sheaths of the optical cables, the inner tube being 
contracted; and an outer tube covering a periphery of the inner 
tube so jjiafe toEfonefifefiforEfet groove 
sheaths of the optical cables, and that the inner tube is outwardly 
projected iji.,a length direction, andulbeing contracted. [0013] .In 
the 1par^rtaS"<?orl?flnglaES a 

invention, lengthy of parts pf the inner tube and the outer tube 
overla^^n^1* optical cables in the length 
direction is preferably at least 7 mm. [0014] In the structure for 
reinforcLQ^^i. splice part according to the present invention, it is 
preferable that , in the reinforcing member, a sheath disposition 
area whekethfeIsfruetiiBsaifehngiafbtcimg is^ffion, a periphery 
disposition area where the optical fiber core part is disposed. 
[0015] ofthfe^utefuBe^Ef^efiSfli^afaaffe.9 to 
the present invention, it is preferable that a groove part for 
containigge^t^formed in a sheath disposition area where 
the sheath part is disposed, in the reinforcing member. [0016] 

[0018] 

According to the method for reinforcing a splice part and the reinforcing structure in the 

present invention, the reinforcing member is provided along the splice part of the optical fiber 

cores, and the inner tube and the outer tube cover the periphery of the reinforcing member, so 

that the splice part can be surely reinforced. 

Especially, the reinforcing member is provided such that both ends of the reinforcing 

member overlap with the sheaths of the optical cables. And the inner tube and the outer tube 

cover the reinforcing member such that both ends of each of the tubes overlap with the 

sheaths of the optical cables, and are contracted. Accordingly, the reinforced part of the 

optical fiber core part including the splice part and the sheath parts of both sides thereof are 

integrated thereby enhancing the reinforcement. Accordingly, sufficient strength against the 

tensile force can be assured. 

Since the inner tube is outwardly projected in the length direction of the outer tube, an 

adhesion force of both ends of the inner tube to the sheaths can increase thereby increasing 

the reinforcement strength. 

Brief Description of the Drawings 

[0019] 
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In the structure for reinforcing a splice part according to the 
present invention, the groove part of the reinforcing member is 
preferably in a cross-section shape corresponding to a contour of the 
sheaths of the optical cables. [0017] In the structure for 

reinforce fs fBA^-fe<»Ma\^8MpicSPca%feef(^p§P& o^pP^S^bll to wluch 
periphery of the outer tube of the splice part is preferably coverea 
with a .weather, resistance tube.. Effect tof the Jnyention [0018] 
Accordffi%^#aI0Im^E»ff1¥%3a £WlS5f 8¥£ i#j e¥fi?rdmg to an 
reinforcing structure in the present invention, the reinforcing 
membere^opWlaI^^I^aitieY^itigpisL^)lip4rt of the optical fiber cores, 
and the inner tube and the outer tube cover the periphery of the 
reinf orcEirgg2UBEan|i©,sj}ect3Ee titewtoftaliffilckgpIISJSEMOPspifcin^ianptie©! 
Especially, the reinforcing member is provided such that both ends of 
the rein£^r$^pgfl^3i)fe M&k itt§ta^£i^Mt i£&@s^tical 

cables. And the inner tube and the outer tube cover the reinforcing 
member fs^o^fei^f^oMglSoflSr It^^^gicfiWdLpt.with the 
sheaths of the optical cables, and are contracted. Accordingly, the 
reinforced part of rthe optical .fiber core jpart .including .the splice 
part vlew> 
thereby enhancing the reinforcement. Accordingly, sufficient strength 
agains S,)tl!ils^iis{mB'hPbHeS'e^{i0?^1W£#Merfei is a frgst^gwtHKi (^^si4^W;j\ghen 
outwardly projected in the length direction of the outer tube, an 
adhesi®ii§wg4£fcAe<9!k®©&disi4&ds of the inner tube to the sheaths can 
increase thereby increasing the reinforcement strength. Brief 
DescriptEigr6 isia jteto^eEtreeAraie^aaf fcCfiMi&l splicer for fusion splicing optical fiber cores to each 

other. 

Fig. 7 is a cross-sectional view of a fusion splice part to explain a method for reinforcing 

the fusion splice part. 

Fig. 8 is a perspective view of a reinforcing member provided along the fusion splice part. 

Fig. 9 is a cross-sectional view of the fusion, splice part to explain the method for 

reinforcing the fusion splice part. 

Fig. 10 is a cross-sectional view of the fusion splice part to explain the method for 

reinforcing the fusion splice part. 

Fig. 11 is a cross-sectional view of the fusion splice part to explain the method for 

reinforcing the fusion splice part. 

Fig. 12 is a cross-sectional view of the fusion splice part to explain the method for 

reinforcing the fusion splice part. 

Fig. 13 is a perspective view of a reinforcing member applied to an optical drop cable. 

Mode for Carrying out the Invention 

[0020] 
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Fig. 1 is a cross-sectional view of an optical cable formed of an 
optical drop cable, to which the method for reinforcing a splice part 
and the reinforcing structure according to an embodiment of the 
present invention is applied. Fig. 2 is a perspective view of a 

holder jfiifegafffiBigffoifefii^af&ptSSfSEer IpiSe pik^d 
a perspective view of the holder in a state that each lia is closed. 

lid' par4f ref4^ t0 
holder,, in which.(a), i§ a plane view, (b) is a side view when viewed 
at one front view, and (d) is a side view when 
viewed at the other end side. Fig. 6 is a perspective view of a 
fusion sf3&k<y§:a §8>§s-g$fi$if>§aL £>1 aftfptBptl&*M<3_foflM©i©f ©l)&^:atdrcf)aaahleptohdiich 
Fig. 7 is a cross-sectional view of a fusion splice part to explain a 
method ttometoiaiffciteiiifaDpiitgi® s^liceipaBt feiffiforcfog stRscBUre&c&#d&ig to the present 
perspective view of a reinforcing member provided along the fusion 
splice egifegSimfSiare SppiSd? Mt^rfhSfe toWsptogptical 
part to explain the method for reinforcing the fusion splice part. 
Fig • 3^%%e?|3eEt&§ fiSier^in gpliate t£§ each lid is explain the method for reinforcing the fusion splice part. Tig. 11 
is a cross,-sectional view of the fusion splice, part tp explain the 
method'cfed-r£1&APci&WS^eeC%Wimw^fl'^a^?heaai holdmS Il<fPart- Fl§- 5 15 a 

view for explanation of configuration of a holder, in which (a) is a plane view, (b) is a side 

view when viewed at one end side, (c) is a front view, and (d) is a side view when viewed at 

the other end side. 

[0021] 

As an example of optical cables, to which the reinforcing method and the reinforcing 

structure of the present embodiment are applied, optical drop cables will be described. 

[0022] 

As illustrated in Fig. 1, an optical cable 11 formed of an optical drop cable includes an 

optical fiber core 12 covered with a protective jacket 15, and a cross-section rectangular cable 

part 1 la formed by embedding anti-tensile members lid longitudinally provided at both sides 

of the optical core 12 in a sheath 16 made of a synthetic resin to collectively cover the anti-

tensile members. A supporting line part lib having a metal line 18 is longitudinally formed 

on the cable part 11a. 

[0023] 

The cable part 11a and the supporting line part 1 lb are connected by a thin part 1 lc. The 

thin part 1 lc is torn and cut, whereby the cable part 1 la can be separated from the supporting 

line part 1 lb. The optical fiber core 12 is embedded in the center of the cross section of the 
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Fig. 12 is a cross-sectional view of the fusion splice part to 
explain the method for reinforcing the fusion splice part. Fig. 13 is 
a perspective view of a reinforcing member applied to an optical drop 
cable. Mode for Carrying out the Invention [0020] Hereinafter, an 

and the reinforcing structure according to the present' inventic^'Cwi<l$e 
be deS^ib^t^hlf^%^0fgt^d.gc0^an^cW0dfeawi^S Fig 1 i^e 
a cross-sectional view of an optical cable formed of an^optiCcil drop 
cable, to ̂ hich the method for reinforcing a splice part and the 
reinf be exposed. 
applied. Fig. 2 is a perspective view of a holder used for splicing 
op t i c a 1 3h§_ §pt±£a|b tQinfe h^j©g thtf: cable 
holder in a state that each lid is closed. Fig. 4 is a 
cross- tilaaeplaraMckfoomftheLsifcppitikflg . Fig. 5 
is a view for explanation of configuration of a holder, in which (a) 
is a pla£Q$2#]i-ew, (b) is a side view when viewed at one end side, (c) 
is a front view, and (d) is a side view when viewed at the other end 
side [ 0^] the lSfoffpSfSaJl ffi^M'spSSinlte&ptf<&f fiber cores 12 
reinforcing method and the reinforcing structure or the present 
embodiment, are applied, optical drop cables wdj.1 be described. [0022] . to each^ther rnn Be aesfcrioed witfi reference to £i£s. l£ ^ i. • n As illustrated m Fig. 1, an optical cabfe IT formed of an optical 
drop cable includes an optical fiber core 12 covered with a 
protective^ it cfefe Jitetelhf)agttpaifiber 
formed by embedding anti-tensile members lid longitudinally provided 
at bot&orfilcle^ £pti@d £&fekdH. l^heiaDpicadffiber core 12 is 
synthetic resin to collectively cover the anti-tensile members. A 
s upp o r fhhmgd byiice vfrkigta g&sMta^rvgttlfia istefe&i 14 i ilgheP-iheitfr M&SetoM^^toinal 
formed on the cable part 1 la. 

processing, so that the glass fiber 13 is exposed. The protective jacket 15 covering the 

optical fiber core 12 is slightly exposed from the sheath 16. 

[0025] 

The holder 21 holding the end part of the optical cable 11 that has been subjected to the 

terminal processing has a holder body 22. 

The top surface of the holder body 22 has a sheath containing groove 23 for containing a 

part of the sheath 16 of the optical cable 11 and a core containing groove 24 for containing the 

optical fiber core 12 drawn from the end part of the optical cable 11. 

[0026] 

The sheath containing groove 23 has a positioning surface 25 at a side of the core 

containing groove 24. The end surface 16a of the sheath 16 of the optical cable 11 contained 

in the sheath containing groove 23 reaches the positioning surface 25. A relief groove 26 is 

formed around the positioning surface 25. 
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[0023] The cable part 1 la and the supporting line part lib are 
connected by a thin part 11c. The thin part 11c is torn and cut, 
whereby the cable part 11a can be separated from the supporting line 
part 1 lb. The optical fiber core 12 is embedded in the center of the 
cross s e f&5£e f§r cSftiiiifiij^thejiSSft^ssli^htly 
lb are embedded at both sides of the optical core 12. Notches 11 e 

cable part 1 la is torn by means of the notcnes lie, whereby tne 
optical fiber core 12 can be exposed. A holder 21 of the present 
embodii^SRr11®^®0^?!^ optical cable 11 only having the cable part 11a 
separated from the supporting line part 1 lb by cutting the thin part 
11c. [00RPj2^] Next, the holder (optical fiber holder) 21 used for 
fusion splicing the optical fiber cores 12 to each other will be 
describe@iwiidff ofet&eiieMsebGdy £2dpas aSxtoMding IShM,oaidudiflarbold&f^lfcfe 32, and a 
optical cable 11 held by the holder 21 is led, so that the optical 
fiber 6@ldi^| l&K£3?sed from the end part of the optical cable 11. 
The optical fiber core 12 is formed by covering a glass fiber 13 with 

the glass fiber 13 is exposed. Tne protective jacket 15 covering the 
°Pticafeife^rn tfie Kolder bdcfy afefs^e ̂  36, which is 

provided in a holding groove 37 formed on the holder body 22. 

[0028] 

The holder body 22 has a connection pin 38 penetrating the holding grooves 35 and 37. 

The connection pin 38 penetrates non-illustrated penetration holes formed on the hinge parts 

34 and 36. Accordingly, the core holding lid 31 and the middle holding lid 32 are rotatably 

connected to the holder body 22 based on the axis of the connection pin 38. The core 

holding lid 31 and the middle holding lid 32 are rotatably moved, whereby the top surface of 

the holder body 22 is open and closed. The core holding lid 31 is disposed such that the core 

holding lid 31 is rotatably moved toward the top surface of the holder body 22, whereby the 

core holding lid 31 covers the top parts of the core containing groove 24 and the protective 

jacket containing groove 27. The middle holding lid 32 is disposed such that the middle 

holding lid 32 is rotatably moved toward the top surface of the holder body 22, whereby the 

middle holding lid 32 covers the top part of the sheath containing groove 23 at one end side of 

the sheath containing groove 23. 

[0029] 

The core holding lid 31 and the middle holding lid 32 have pushing plate parts 41 and 42 

made of elastic materials such as rubber on the surfaces facing the holder body 22. The core 
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[0025] The holder 21 holding the end part of the optical cable 11 
that has been subjected to the terminal processing has a holder body 
22. The top surface of the holder body 22 has a sheath containing 
groove 23 for containing a part of the sheath 16 of the optical cable 
11 and 3§9ffe ft»ft£a^TO«d1tJWar9EilS-fcfi]suSi^df the 
core 12 drawn from the end part of the optical cable 11. [0026] The 
sheath WBSfSBf f^/ofe 
the core containing grobve 24. The ena surface^iba of tner&heath Tb 
of the optical cable.11 .contained in the sheath containing groove 23 

sheath 
around the#positioning surface 25. A protective jacket containing 
groove©"SfrY&Hiing the protective jacket 15 slightly exposed 
from the sheath 16 is formed between the sheath containing groove 23 
and the containing groove 24. [0027] One side of the holder 
body 22 has a core holding lid 31, a middle holding lid 32, and a 
sheath h^Mfe&Meifedd)222 
which is provided in a holding groove 35 formed on the holder body 

22. lijji^ ^^fiid6fesh(^diftj1fM^?§*i1:co^e'ct1^1^^hejtfthe core 
provided in a holding groove 37 formed on uhe holder Dody 22. [0028J 

holding lid 31 and the middle holding lid 32 are disposed on the top surface of the holder 

body 22, the core holding lid 31 and the middle holding lid 32 are in contact with the magnet 

44. 

The core holding lid 31 and the middle holding lid 32 are formed of magnetic materials 

such as irons. Accordingly, in the state that the core holding lid 31 and the middle holding 

lid 32 are disposed on the top surface of the holder body 22, the core holding lid 31 and the 

middle holding lid 32 are adhered thereonto by the magnetic force of the magnet 44. 

[0031] 

The sheath holding lid 33 has a hinge part 51, which is provided between a pair of 

supporting projection parts 52 formed on the holder body 22. The hinge part 51 of the 

sheath holding lid 33 has a non-illustrated penetration hole. A connection pin 53 is hung 

between the supporting projection parts 52 of the holder body 22. The connection pin 53 

penetrates the penetration hole of the hinge part 51. Accordingly, the sheath holding lid 33 

is rotatably connected to the holder body 22 based on the axis of the connection pin 53. The 

sheath holding lid 33 is rotatably moved, whereby the top surface of the holder body 22 is 

open and closed. The sheath holding lid 33 is disposed such that the sheath holding lid 33 is 

rotatably moved toward the top surface of the holder body 22, whereby the sheath holding lid 

33 covers the top part of the sheath, containing groove 23. 
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The holder body 22 has a connection pin 38 penetrating the holding 
grooves 35 and 37. The connection pin 38 penetrates non-illustrated 
penetration holes formed on the hinge parts 34 and 36. Accordingly, 
the core holding lid 31 and the middle holding lid 32 are rotatably 
connectedQ(j3^j the holder body 22 based on the axis of the connection 
pin 38. The core holding lid 31 and the middle holding lid 32 are 
rotatabl^m^adL tQR, surface of. the Jaolder body 22 is, , 
open and c 1 oseal ^ fisp^e^M^aTW33 3 
core holding lid 31 is rotatably moveci toward the top surface of the 
holder 
of the core containing groove 24 and the protective jacket containing 
groove pjaje ftif %£dpf£i&h®g^enite ̂ ucffhe^ashiagiplaifieL^iCL^ 
holding lid 32 is rotatably moved toward the top surface of the 
holder ifc&i^iedsf etefereia^eritafeiKilLddl^Uecldlk^sHbati fe§tafebjy ®&¥<Sd 
of the sheath containing groove 23 at one end side of the sheath 
contai]R^d3B^i®p«uK^ce oM£Mder 15613? 22p^ejfeb£ffeWslteglpfefe 
holding lid 32 have pushing plate parts 41 ana 42 made of elastic 
materi^oS^offte%tt^Eoiffinfer§^^es facing the holder body 22 . 
The core holding lid 31 and uhe middle holding lid 32 are rotatably 
moved toward, the top surface of the holder body 22, whereby the 
pushing pTaiJe part 41 is disposed on the top part of the core 
containing groove 24, and the pushing plate part 42 is disposed on 
the top %5QPPP@$3 (S?de to w&demwmsted 
body 22 has a magnet 44 on the top surface of the opposite side to a 
side wfife&g hgkfer b@*fe22ioiflg$>iat&$llistdtep<Mffi&feat^ebn)i(|)airg)f imp£o^paartB^72 
connected. When the core holding lid 31 and the middle holding lid 32 
are difijpiasdcinctifie ish^tte^pl£Mg:fid<36 Ml tf^a%>Mf£orte@4^ £Sup{j€fe#n^pi^73. The 
holding lid 31 and the middle holding lid 32 are m contact with the 
magnetel^Uing fflfeg TPMs <&• tSJ4o£J1§idl»diiH&g tfefiiflAPif Writable 
are formed of magnetic materials such as irons. Accordingly, m the 

fate s3: disposed on the top surface of the nolaer Dody 22? uhe core no. 
lid 3 T, and,the middle .holding, lid,.32 ,.are adhered thereonto by the 
magnet?® ¥i#{l08¥ a^rfS>n6ffiI|fth 
has a hinge part 51, which is provided between a pair of supporting 
proj ecHfeie gwejrapl si#S Shift? fecliefeofitedS^tafetejjio^enflfgvsiiSl^h^dgrtbo^ 22 
of the sheath holding lid 33 has a non-illustrated penetration hole. 
A coni^<f®tlMfid(^iitai®jeciLsirfeQei§4i)etween the supporting projection parts 
52 of the holder body 22. The connection pin 53 penetrates the 
penetrat[(|@34]hole of the hinge part 51. Accordingly, the sheath 
holding lid 33 is rotatably connected to the holder body 22 based on 
the axi^v MftlM&lding lid 
rotatably moved, whereby the top surface or the holder body 22 is 
open arai closed .-tThe-sheath holding; .lid 3.3 is disposed, such that the, 
SLat?™iS|ri1febf54KS8lMg¥y^m1SW1E«af|l^#£fflP¥®flti^ard 
the holder body 22, whereby the sheath holding; lid 33 covers the top 
part the pressing spring 75 in the 

direction of the rotatable movement toward the projection direction of the claw part 74. 

[0035] 

The holder body 22 has an engaging claw 77, which can be engaged with the claw part 74 

of the engaging plate 71. The engaging claw 77 has a tapered surface 77a downwardly 

inclined toward the projection direction. 
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[0032] The sheath holding lid 33 has a cable pushing part 61. The 
cable pushing part 61 has a pushing member 63 pressed by a pressing 
spring 62 toward the holder body 22, and a pushing plate part 64 
attached onto the surface of the pushing member 63. The pushing plate 
part 64 i(^)3^prmed of elastic materials such as rubber. The sheath 
holding lid 33 is rotatably moved toward the top surface of the 

holding lid 33 ha.s an engaging plate 71 on the opposite side to a 
side c3fefeSmi&nShtS tfc¥dgSkfSdaifh%31 ̂osed to the 
disposed between a pair of support parts 72 formed on the sheath 
holdinipktalbQdy 33id rotatably supported by a supporting pin 73. The 
engaging plate 71 has a claw part 74 on the front side in the 
directiofOOSE] the rotatable movement toward the holder body 22. The 
claw part 74 is projected toward the side where the holder body 22 
and the g^ifl^fte^B^Steflire iiithkfef tfi^e MHWMi'3 f&ftl 
surface of the front side in the direction of the rotatable movement 
towardti^i^^gi^fe^^afe^aea^o^paeWodl^Wie^alnetfc^o^of A pressing spring T5 is provided between cne engaging -plate ®7T ana 
the sheath holding, lid 33 in the rear side behind the support pin 73 , 
in theliMOTW .1. 
The engaging plate 71 is pressed by the pressing spring 75 in the 
direct 
of the claw part 74. [0035] The holder body 22 has an engaging claw 
7 7, whi^$iugteiie^oi^^$^dingf(tritoe tt)]fi^ie^rassii^s?)tEin|452ctEaitltsit efitiiag^Rghqti&ifig&d 
71. The engaging claw 77 has a tapered surface 77a downwardly 
inc 1 in^tiar^^^dafe^ioMfig 83 t&.on di rec tion. 

[0038] 

In order to hold the optical cable 11 in the holder 21 having the structure described above, 

the optical cable 11 is subjected to terminal processing. Specifically, the sheath 16 is 

removed to expose the optical fiber core 12 covered with the protective jacket 15. The 

protective jacket 15 is removed while leaving a slight part of the protective jacket 15 to 

expose the optical fiber core 12. A predetermined length of the sheath 14 of the optical fiber 

core 12 is removed to expose the glass fiber 13. 

[0039] 

Next, the optical cable 11 that has been subjected to the terminal processing is contained in 

the holder body 22. Specifically, the part of the sheath 16 is contained in the sheath 

containing groove 23. The protective jacket 15 is contained in the protective jacket 

containing groove 27. The optical fiber core 12 is contained in the core containing groove 

24. The optical cable 11 is moved in the direction of the end part thereof, so that the end 

surface 16a of the sheath 16 reaches the positioning surface 25. In this way, the optical 
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[0036] The claw part 74 of the engaging plate 71 is engaged with 
the engaging claw 77, whereby the sheath holding lid 33 is locked in 
the state that the sheath holding lid 33 is closed to the holder body 
22. [0037] As described, the holder 21 having the above structure 
includenabfifrH Jtate^jftfee 
are attached to the holder body 22 by the magnetic force of the 
magnet K58f ?2.12 and the Part of sheath ls 

of the optical cable 11, and the sheatn holding lid 33, which holds 
the part raf,nthe sheath 16 of the optical cable 11 through the 
stronger'•pressing force of the pressing spring 62 than that of the 
core holding lid 31 and the middle holding lid 33. [0038] In order 
to hold ^iqf^htggdgirtetlife^fthe 
described above, the optical cable 11 is subjected to terminal 
proces^fefiSjli QsHesatfeca 4 6± ©frikentshsatfi 46 re^es^ietjjesitioning 
optical fiber core 12 covered with the protective jacket 15. The 
protec tsiiifacej2$Hratrs3f5n&<gd ©©iTfc©/gj$l s&iab© S^afc&fld the 
protective jacket 15 to expose the optical fiber core 12. A 
predete)gffi^g$gl^£fh2S>.f A6ar«fe|^]?heL6plS&l StaieSIff'Wlloftlgr 
removed to expose the glass fiber 13. [0039] Next, the optical 

16 is contained in the sheath containing groove 23. The protective 
jacket l£> is-l contained in the protective jacket containing groove 27. 
The optical fiber core 12 is contained in the core containing groove 
24. The 
thereof, so that the end surface 16a of the sheath 16 reaches the 
positi$redmi$dieihof<iingliM32, aid thfeskeaJha^Qldito^^idcptii©sitabiyacfe<ted3td b£bto§e&as 
been subjected to the terminal processing is contained in the state 
that thelrt^imfeLtht^^oieLh^air^qgiL^J-a^iae^id^h^aikl^M feife closed on the 

top surface of the holder body 22, the core holding lid 31 and the middle holding lid 32 are 

adhered thereonto by the magnet 44. Accordingly, the optical fiber core 12 and the sheath 

14 are pressed and held by the pressing plate 41 of the core holding lid 31. The part of the 

sheath 16 is pressed and held by the pressing plate 42 of the middle holding lid 32. 

[0042] 

The sheath holding lid 33 is rotatably moved toward the holder body 22, whereby the 

tapered surface 74a of the claw part 74 of the engaging plate 71 contacts the tapered surface 

77a of the engaging claw 77 of the holder body 22. In this state, the sheath holding lid 33 is 

rotatably moved, whereby the engaging plate 71 is rotatably moved against the pressing force 

of the pressing spring 75. The sheath holding lid 33 is further rotatably moved, whereby the 

claw part 74 of the engaging plate 71 is moved over the engaging claw 77 such that the 

engaging plate 71 is rotatably moved in a reverse direction due to the pressing force of the 
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[0040] Upon cutting, burrs or the like may be formed on the edge of 
the end surface 16a of the sheath 16. However, when the end surface 
16a of the sheath 16 reaches the positioning surface 25, burrs formed 
on the end surface 16a come into the relief groove 26 around the 
positicpiisagspriig^S. so 
contained in the holder body 22 without being affected from buns 
formed tgftt|^giei(f14ipfd}ff|Bag3l#ftcg&61igegiiff,ij4d|^2. [ 00411 0n=e the 
optical cable 11 is contained m the holder Dody 22, each of the core 
holding lid 31,. the middle .holding lid 32, and the sheath holding lid 33 is ro3SES,^lnW4edP¥S^S4s 0¥5flcP.nto TO feteMlef 11 
holding^ lid 31 and the middle holding lid 32 are disposed on the top 
surfac 
holding lid 32 are adhered thereonto by the magnet 44. Accordingly, 
the op^.Q§i.t]dirgife4bep^r|:@fth2 shas3h tfoef ib^laife i^stBsmgtyjhekiid held by 
the pressing plate 41 of the core holding lid 31. The part of the 
sheath l^DOiS] pressed and held by the pressing plate 42 of the middle 
holding lid 32. [0042] The sheath holding lid 33 is rotatably moved 
toward Upse M^ezi Siffgty l&fos 12 of 
claw part 74 of the engaging plate 71 contacts the tapered surface 
77a claw 77 of the holder body 22. In this state, the 
sheath holding lid 33 is rotatably moved, whereby the engaging plate 
71 is rotatably moved against the .pressing force of the pressing 
spring ^WefO]fta96^ofc}tet59KL|olili9«eSft 31, the 
whereby_the claw part 74 of the engaging plate 71 is moved over the 
engagiS^<feWd^g M2& Y^kml$^smdir@dion 
in a reverse direction due to the pressing force of the pressing 
springsc57£hat JhestopcSirfgd^qf i£4pdrffideth@»tgp&lS)H6&igr 
claw 77, so that the sheath holding lid 33 is locked to the holder 
body 2§ptical pressing plate part 64 is pressed onto the part of the 
sheath 16 of the optical cable 11 due to the pressing member pressed 
toward tj^^holder body 22 by the pressing spring 62 . Accordingly, the 
part of the sheath 16 of the optical cable 11 is strongly held. 

The core holding lid 31 and the middle holding lid 32 are rotatably moved in a reverse 

direction against the magnetic force of the magnet 44. The engaging plate 71 is rotatably 

moved against the pressing force of the pressing spring 75, so that the engaged state of the 

claw part 74 that has been engaged with the engaging claw 77 is released. Thereafter, the 

sheath holding lid 33 is rotatably moved in a reverse direction. 

[0045] 

Next, a fusion splicer will be described. 

Fig. 6 is a perspective view of the fusion splicer when viewed in an obliquely upward 

direction. 

For example, as illustrated in Fig. 6, a fusion splicer 101 relates to a machine used at an 

optical fiber equipment construction field to fusion splice the optical fiber cores 12 of the 

optical cables 11. 
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[0043] The holder 21 surely holds the part of the sheath 16 as well 
as the optical fiber core 12 of the optical cable 11. Meanwhile, 
when separating the optical cable 11, each of the core holding lid 
31, the middle holding lid 32, and the sheath holding lid 33 is 
rotatablTh9qfHfl^i^IiSerrH)leBS®idii3¥fitai<9PpSeeSJl%tp£tq(Ao|fevSW:S^- 8# hkfeflr 
holder body 22 is opened thereby releasing the holding of the optical 
cable Uoiin&fi$&s £hhfSgMSftlM 32 are rotatably moved m a reverse direction against the magnetic 
force of the .magnet 44, The engaging plate 71 is,rotatably moved 
agains 
engaged state of the claw part 74 that has been engaged with the 

is rotatably moved in a reverse direction. [0045] Next, a fusion 
splice ere^iofctticiBgd dfe® fiEitepbsitionF i d^ea$iwh&e*athp &Erk|e^Mih0BdixgL£! syimfietete^tructure 
fusion splicer when viewed in an obliquely upward direction. For 
example K)3f^amv§l^licer 101 relates to a 
machine used at an optical fiber equipment construction field to 
fusion sp^grp the optical fiber cores 12 of the optical cables 11. 

The fusion processing part 104 includes a pair of V groove members 109 for positioning 

front ends of the optical fiber cores 12 extending from the holders 21 mounted on the holder 

mounting parts 103, and an electrode 113 disposed between the pair of V groove members 

109 for fusing end surfaces of the glass fibers 13 of the optical fiber cores 12 facing each 

other through electrical discharge. 

The fusion processing part 104 splices the optical fiber cores 12 positioned at the fusion 

position through heat fusion of the glass fibers 13. 

[0047] 

The V groove members 109 for positioning the optical fiber cores 12 have a dimension set 

to position the optical fiber cores 12 to be spliced to each other while supporting the optical 

fiber cores 12 in a straight line. 

The holders 21 may be mounted in advance on the holder mounting parts 103. In that 

case, the holders 21 mounted on the holder mounting parts 103 hold the optical cables 11 that 

have been subjected to the terminal processing. 

The fusion processing part 104 is open and closed by a non-illustrated opening and closing 

cover. 

[0048] 
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The fusion splicer 101 includes a fusion processing part 104 having a 
pair of holder mounting parts 103, onto which the holders 21 holding 
the end parts of the optical cables 11 are detachably attached. The 
holders 21 are mounted on the holder mounting parts 103, whereby the 
optical gnH 
21, respectively, are positioned at a fusion position. Meanwnile, xne 
holders 21 having a symmetric, structure .are .moujlted ,on .the holder , 
mounting parffi a[TOfelve 

104 includes a pair of V groove members 109 for positioning front 
ends W& iMsSdaEf- ?iMwg?fetI®6®&§al#it®lcores n, 
mounted on the holder mounting parts 103, and an electrode 113 
disposi® ^Wvfefe^t^eT^i^a1c^ri$racitiQjt)|^)ce®iiii3g^ja^t MffeinfMea:itsEKLC^uaHgdopening 
surfaces of the glass fibers 13 of the optical fiber cores 12 facing 
each oynido^lngcDa^l MS^flaiSL^iid^dadpa©M^>thef3^i^dg^&g^iaM^)4sing part 
104 splices the optical fiber cores 12 positioned at the fusion 
position^jlQfyflfpugh heat fusion of the glass fibers 13. [0047] The V 
groove members 109 for positioning the optical fiber cores 12 have a 
dimens M8g^iffles^°^^sa^&%sToT<fesr m^SgSirts^lf each other while supporting nfe optical fiber cores ±2 In a sTrtaignT: 
line. . The,holders,.21 may be moimted in advance on the holder mounti%>Ife2lMdl3?i%iMes&°; hi afifofes^jbtepiewsed. The 
holder mounting parts 103 hold the optical cables 11 that have been 
subj ecfeeMei^ 1 iM%nit0^^i9a]thf)M^gisTO^mg parted2£5u^te&bpth§cfts©4S of 
104 is open and closed by a non-illustrated opening and closing 
c ove r. th^QD^e^l fiber cores 12 is positioned at the heat contraction processing part 116. 

[0050] 

The heat contraction processing part 116 has a non-illustrated heater for heating and 

contracting the adhesive tube 134 and the protective tube 135. The heat contraction 

processing part 116 heats and contracts the centers of the adhesive tube 134 and the protective 

tube 135 at a high temperature. After that, in order to contract the end parts of the tubes, 

heating temperature distribution is provided to the heater. Accordingly, bubbles generated in 

the adhesive tube 134 and the protective tube 135 upon heating is easily discharged from their 

respective end parts. 

The fusion splicer 101 includes an operation part 119 for operating the fusion processing 

part 104 and the heat contraction processing part 116. 

[0051] 

Next, the case of fusion splicing the optical fiber cores 12 of the optical cables 11 will be 

described. 

First, each of the optical cables 11 to be spliced to each other is subjected to terminal 

processing to expose the optical fiber cores 12 and the glass fibers 13. 
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The fusion splicer 101 includes a heat contraction processing part 
116 for heating and contracting an adhesive tube 134 and a protective 
tube 135, as described hereafter, which cover the periphery of a 
fusion splice part S (refer to Fig. 7) between the optical fiber 
cores 12[Oftflff]using a heater. The heat contraction processing part 116 
includes its exclusive opening and closing cover 118 and is provided 
adj acent^^t^jl^e^g^gai^r(gc^g^g^t^i ffire hfcfifcfc?tjhe hoEfers frefer to Figs. 2 
contraction processing part IITS also includes holder mounting part^ 
121, on which^the ,holders 21,.holding the.end .parts of the optical . 
cables m 
holder mounting parts 121, whereby the fusion splice part S of the 
op t i c a f a¥f fc i t cores 12 is positioned at the heat contraction 
processing part 116. [0050] The heat contraction processing part 
116 has ©nfi^&eiopiiait£&fete§dl tessfteidroiffcthe thenglas^fibaradftlarejcittlb^ a cutter 
adhesive tube 134 and the protective tube 135. The heat contraction 
proces^dh@vwpifedSt^m2af^tmgtoiiidcfe^3c^§edife®s.ceTteMd^2t^ffe the 
tube 134 and the protective tube 135 at a high temperature. After 
that, h6ltfgFffeSnfSt% 
temperature distribution is provided to the heater. Accordingly, 
bubbles gf^jaeTtrated in the adhesive tube 134 and the protective tube 
135 uponMieating is easily discharged from their respective end 
parts. The fusion, splicer 101 includes an operation part 119 for 
operatin^^FiJgiW lSof&fiiflmfem the 
processing part 116. [0051] Next, the case of fusion splicing the 
opticak°fe§e¥ ttel&sim pft^©arri£)£iaJ-t 104. 
First, each of the optical cables 11 to be spliced to each other is 
subj ecfffed end) ptadriofitkeL giaE^fifesisilrSgarfecfaemgcte®atS&©tlmptatfife 
and the glass fibers 13. 

electrode 113. 

In this state, the operation part 119 of the fusion splicer 101 is operated for electrical 

discharge through the electrode 113, so that the end parts of the glass fibers 13 of the optical 

fiber cores 12 are fusion spliced to each other. 

Once the optical fiber cores 12 are fusion spliced to each other, the core holding lid 31, the 

middle holding lid 32, and the sheath holding lid 33 of each of the holders 21 are opened to 

detach the optical cables 11. 

[0054] 

Next, as illustrated in Fig. 7, a reinforcing member 131 is provided along the fusion splice 

part (splice part) S of the optical cables 11. 

For example, the reinforcing member 131 is made of metals such as stainless, glass or 

ceramics. As illustrated in Fig. 8, the reinforcing member 131 has a plane surface part 131, 

and a circular curved surface part 133 when viewed in an aspect of its cross section. Both 

end sides of the plane surface part 132 of the reinforcing member 131 recede toward the 
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[0052] Next, the terminal parts of the optical cables 11 are held 
on the holders 21 (refer to Figs. 2 and 3). The adhesive tube 134 and 
the protective tube 135 penetrate one of the optical cables 11. 
Once the optical cables 11 are held on the holders 21, the glass 
fibers ia3,<%Sfflpi3fectg> gffle 
cross sections. The holders 21 are mounted on the holder mounting 
parts ^ area 
[0053] According to this, the glass fibers 13 of the optical fiber 
cores L2,~extencLing; from-ithe holders ,21 are positioned by the V aroove 

glass fibers 13 are facing to each other at the fusion position by 
the el^H#c?dilrtL!L¥.are s^Batfeffll'0gfe1t^ea&lli21t^5^^t)fih^Stl44f9tli§PPli^ cables 
fusion splicer 101 is operated for electrical discharge through the 
electrdd#r^-4iipos§4 that the end parts of the glass fibers 13 of the 
optical fiber cores 12 are fusion spliced to each other. Once the 
optical p05§): cores 12 are fusion spliced to each other, the core 
holding lid 31, the middle holding lid 32, and the sheath holding lid 
3 3 of eaTfie(gl|tiSi^ilj^]<5^ssl^^n<afiffingEffi&?asiSfi>s0ff<^6&t,^1treo?fii®S 
11. [0054] Next, as illustrated in Fig. 7, a reinforcing member 131 

of meta.ls .such as. stainless, glags ox ceramics. As illustrated in 
Fig. spMfti 1M[?i5®m<fte®i¥EOT0Hasn surface part 131, and 
a circular curved surface part 133 when viewed in an aspect of its 
cross seEPfi£9n. Both end sides of the plane surface part 132 of the 
reinforcing member 131 recede toward the 

In this state, the adhesive tube (inner tube) 134 having adhesion and made of a heat 

contractive resin slides, so that as illustrated in Fig. 9, the adhesive tube 134 covers the fusion 

splice part S provided along the reinforcing member 131. 

[0057] 

The adhesive tube 134 has a length dimension L2 longer than a length dimension LI of the 

optical fiber cores 12 including the fusion splice part S. Accordingly, when the adhesive 

tube 134 covers the fusion splice part S provided along the reinforcing member 131, both the 

ends of the adhesive tube 134 are disposed over the parts of the sheaths 16 of the optical 

cables 11, respectively. 

[0058] 

Once the adhesive tube 134 is mounted, the opening and closing cover 118 of the heat 

contraction processing part 116 is opened, so that the optical cables 11 are held on the holders 

21 of the heat contraction processing part 116. 

In this way, the fusion splice part S of the optical fiber cores 12 covered with the adhesive 

tube 134 is positioned at the thermal contraction processing part 116. 
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17 curved surface part 133, compared to the center part, so that 
both the end sides of the plane surface part 132 are lower than the 
center part. The center part is a core disposition area 132a where 
the optical fiber cores 12 are disposed. Both the receded end sides 
of the p"[QQ59]surface part 132 are sheath disposition areas 132b where 
the sheaths 16 of the optical cables 11 are disposed. [0055] The 
optical fjjlggf sffirt ottfie t§S§at the heater, 
disposed m the core disposition areas 132a of the plane surface part 
132 of athe reinforcing member. 131. The shea,ths 16 are. disposed in the 
sheath 
tube (inner tube) 134 having adhesion and made of a heat contractive 
resin so ffett {fe^lhgsiv^ fusjon ^£e^#^£i^gidi§d&i0ng3tke 
covers the fusion splice part S provided along the reinforcing member 
131. [ v^ccoid®rigi^4thfeLa:dn&rdiBggMriifei'iri^risii cpio\EidedL atesg tfhe 
than a length dimension Li of the optical fiber cores 12 including 
the fu^uskai ^fc$<prtlSaaftth§ o^tol %§$!§£il^n&^&^erekf 3vith the 
covers the fusion splice part S provided along the reinforcing member 

[°058] [0060] 

Next, as illustrated in Fig. 10, the optical cables 11 are detached from the holders 21, and 

the protective tube (outer tube) 135 made of a heat contractive resin slides, so that the fusion 

splice part S covered with the adhesive tube 134 is covered with the protective tube 135. 

[0061] 

The protective tube 135 also has a length dimension L3 longer than a length dimension LI 

of the optical fiber cores 12 including the fusion splice part S. Accordingly, when the 

protective tube 135 covers the fusion splice part S covered with the adhesive tube 134, both 

ends of the protective tube 135 are disposed over the sheaths 16ofthe optical cables 11. 

[0062] 

The length dimension L2 of the adhesive tube 134 is longer than the length dimension L3 

of the protective tube 135. Accordingly, when the protective tube 135 covers the fusion 

splice part S covered with the adhesive tube 134, both ends of the adhesive tube 134 are 

projected from both the ends of the protective tube 135 outwardly in the length direction. 

The dimension of each of both the ends of the adhesive tube 134 projected from both the ends 

of the protective tube 135 is preferably about 0.5 to 1.0 mm. 

[0063] 
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Once the adhesive tube 134 is mounted, the opening and closing cover 
118 of the heat contraction processing part 116 is opened, so that 
the optical cables 11 are held on the holders 21 of the heat 
contraction processing part 116. In this way, the fusion splice 
part S o5)nte&e^i-6fe@#^et66fe'?y5S:ffi§&tS<f,tK^fipjeir%atJIeSI:il,^haS]ag^fiev&iaafefl of 
134 is positioned at the thermal contraction processing part 116. 
[0059] the fiat EfecBSfBace^lfe^fF]^1011 Part 119 of the fusion splicer 
101 is operated to heat thelieater. Then, the adhesive tube 134 is 
heat contracted by the heater starting from the center part thereof, 
so that 
provided along the reinforcing member 131. Accordingly, the 
reinfPiPl^iit-n splice part S of 
the optical fiber cores 12 of the optical cables 11, and covered with 
the adhe^OM] tube 34 closed to the fusion splice part S so that 
integration is accomplished. [0060] Next, as illustrated in Fig. 
10, the BpfltoaieJciSite^graMn^fiS 
protective tube (outer tube) 135 made of a heat contractive resin 

provided along the fusion splice part S of the optical fiber cores 12 of the optical cables 11, 

and reinforced by the adhesive tube 134 and the protective tube 135, which are closed to the 

fusion splice part S. 

[0065] 

In the state that the adhesive tube 134 and the protective tube 135 are heat contracted and 

closed to the fusion splice part S, a length L4 of the adhesive tube 134 and the protective tube 

135 covering the sheaths 16 in the length direction is at least 7 mm. 

In other words, when the adhesive tube 134 and the protective tube 135 are heat contracted 

and closed to the fusion splice part S, the length dimensions L2 and L3 of the adhesive tube 

134 and the protective tube 135 are predetermined to cover at least 7 mm of the sheaths 16 of 

the optical cables 11 in the length direction. 

[0066] 

If the reinforced fusion splice part S is installed outside of a building, in order to protect the 

fusion splice part S, the fusion splice part S is covered with a weather resistance tube 136, 

which is made to be heat contracted, as illustrated in Fig. 12. For the weather resistance tube 

136, for example, a tube made of an electron beam cross-linked soft polyolefin resin is 
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protective tube 135 covers the fusion splice part S covered with the 
adhesive tube 134, both ends of the protective tube 135 are disposed 
over the sheaths 16 of the optical cables 11. [0062] The length 
dimension L2 of the adhesive tube 134 is longer than the length 

resistance 
protective tube 135 covers the fusion splice part S covered with the 
adhesivei tube 134, both ends of the adhesive tube 134 are projected 
from both the ends of the protective tube 135 outwardly in the length 
direction. The dimension.of each of both the ends of the adhesive 
tube l341^^Wt¥#liMm#!:Al4MSlecjyo<l?fi1iv^tilfelE4^«%m8teef 
preferably about 0,5 to 1.0 mm. [0063] Once the protective tube 
13 5 is figgflSLSpfee ofi$hetH¥ TO&OTihs sappiie&ed. 
the heat contraction processing part 116. In this way, the fusion 
splice pffi067$ of the optical fiber core 12 covered with the 
protective tube 135 is positioned at the heat contraction processing 
part llSjn (to^lfc]proteim^ao«S^i&-paSte, S^iSy Be?with a 
fusion splicer 101 is operated to heat the heater. Then, the 
protectyp^^k&t^ah^fecfc^n^eltfi. iBhJ?My£fe?nfeftf fbrb^lfelFEdiifScteS^stead 
the center part thereof, so that the protective tube 13 5 is closed to 
the fusion splice part S ^co-vered with the adhesive tube 134 . 
According¥yT aaserI^u?R?rat&r lfi Fig. 11, the reinforcing member 131 is 
provided along the fusion splice part S of the optical fiber cores 12 
of the o5tefei?nc®i£feBaIl^,mIXifeefgI???i)F^di©^n4f{yngt<te1g|;W^l.tlighgt3C9s^iSl® 
the protective tube 135, which are closed to the fusion splice part 
S . [00 fi|S}on splice part S can be more strongly reinforced. 

[0068] 

As described in the above, according to the method for reinforcing a splice part and the 

reinforcing structure of the present embodiment, the reinforcing member 131 is provided 

along the fusion splice part S of the optical fiber cores 12, and the periphery of the reinforcing 

member 131 is covered with the adhesive tube 134 and the protective tube 135, so that the 

fusion splice part S can be surely reinforced. 

Especially, the reinforcing member 13 is provided such that both ends of the reinforcing 

member overlap with the sheaths 16 of the optical cables 11. The adhesive tube 134 and the 

protective tube 135 cover the reinforcing member 131 such that both ends of each of the tubes 

overlap with the sheaths 16 of the optical cables 11, and are contracted. Accordingly, the 

reinforced part of the optical fiber cores 12 including the fusion splice part S and the sheaths 

16 of both sides thereof are integrated thereby enhancing the reinforcement. As a result, 

sufficient strength against the tensile force is assured. 

[0069] 
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In the state that the adhesive tube 134 and the protective tube 135 
are heat contracted and closed to the fusion splice part S, a length 
L4 of the adhesive tube 134 and the protective tube 135 covering the 
sheaths 16 in the length direction is at least 7 mm. In other 
words, wli^g afevfcteWtEf ftkfffit&Fdcti&ttkf trie^ofbEfive tube 
heat contracted and closed to the fusion splice part S, the length 

jUbf 
135 are predetermined to cover at least / mm of uhe sheaths lb or tne 
optical cables ,11 in,the length direction. [0066] If the reinforced 
fusion building, in order to 
protect the fusion splice part S, the fusion splice part S is covered 
with a ^fLfc©t^dJigsif^^)ety4t®i£|l1iiaiprotective tube 
contracted, as illustrated in Fig. 12. For the weather resistance 
tube l3l£ the shaafehsmk&lan dife togdidirfeatoaii iseatmleasto^gm^sidi&ient 
soft polyolefin resin is suitable. The fusion splice part S can be 
more safiMstaefbfiteWftMa8fc6s&«ub<£3i34i§lia tkMe sheaths 16 can be 
Especially, if the adhesive tube 134 ana the protective tube 135 are 
made o^g^jj-^ransparent resin to enable the fusion splice part S to be 
seen, influence of the UV rays can be suppressed. [0067] In order 
to protec^yt-he fusion splice part S, the fusion splice part S may be 
wrapped witir a tape made of an electron beam cross-linked soft 
polyolefin resin to be heat contracted, instead of the weather 
resistanfe^iffleroraeg menite 
cylinder made of metal. In that case, the fusion splice part S can be 
more s&tefkfl\6 JoA|V@]oto|i the core disposition area 132a where the optical fiber 

cores 12 are disposed. Accordingly, a step difference caused from different contour of the 

sheathe 16 and the optical fiber core 12 near the end surface 16a of the sheath 16 due to the 

thickness of the sheath 16 can be removed. As a result, transformation of the optical fiber 

cores 12 due to the step difference can be suppressed. 

[0071] 

The present embodiment has described cross-section rectangular optical drop cables as an 

example of the optical cables 11 to be spliced each other. However, the applicable optical 

cables 11 are not limited to optical drop cables. For example, the present invention may be 

applied to the case of splicing the optical fiber cores 12 of the optical cables 11 formed of 

cross-section circular optical fiber codes. 

[0072] 

For the reinforcing member 131 used for the optical cables 11 formed of cross-section 

rectangular optical drop cables, as illustrated in Fig. 13, cross-section shaped groove parts 

132c corresponding to the contour of the sheaths 16 of the optical cables 11 formed of optical 

drop cables are preferably formed at the sheath disposition areas 132b. 
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As described in the above, according to the method for reinforcing a 
splice part and the reinforcing structure of the present embodiment, 
the reinforcing member 131 is provided along the fusion splice part S 
of the optical fiber cores 12, and the periphery of the reinforcing 
member 1^Q07§^ covered with the adhesive tube 134 and the protective 
tube 135, so that the fusion splice part S can be surely reinforced. 
Especially Wc<SS§ftfnE ®asEeMspB£$gn 
of the reinforcing member overlap with the sneatns Tfe or the optical 
cables 11. ,The adhesive tube 134 ,a,nd .the protective tube 135 cover 
the reiffir^WM#® 'iHBiFtffiJaPfcP §@c#R9fe W fefeaths 
overlap with.the sheaths 16 of the optical cables 11, and are 
contrac^e^f? tfel^sfbrcing 
cores 12 including the fusion splice part S and the sheaths 16 of 
both s d^riacis^sesheAsl^reemJli^iie imtggrfeiien can be more easily 
reinforcement. As a result, sufficient strength against the tensile 
force iecosj^isiieafl • [0069] The adhesive tube 134 is projected 
outwardly in the length direction of the protective tube 135, whereby 
the adhegftig&tfe>isft)vg^aJt?^2f^fe mkM>ef ?3f the 
sheaths 16 increase. As a result, the reinforcement strength 
increagsj^j^ igsD|g^ltou;tSjiBc^e fthe^length of, t|ie • parts of the 

ive tube 154^ and uhe protective UUDS T3t> < adhesive tube 13 T ana the protective UUDS X33 oveTTa^pping with the 
sheaths 16 in the length direction is at least 7 mm, sufficient 
adhesion^ force of the adhesive tube 134 and the protective tube 135 
to the sheaths 16 can be assured. [0070] In the reinforcing member 
131, the!%fei^Pib^l«el HpsMeivlfe*fe)lte& 21 may be 
sheaths 16 are disposed is lower than the core disposition area 132a 
where fiktdtEpthdfielonfqfliear Htires 12 are disposed. Accordingly, a step 
difference caused from different contour of the sheathe 16 and the 
optical BsdsflffiicapsjSici? l&P%Ss l&W51 ^e'feiter. 
to the thickness of the sheath 16 can be removed. As a result, 
transfW8<fe9fte<&be%i| contraction 
difference can be suppressed. [0071] The present embodiment has 
described cross-serLtion rectangular optical drop, cables as an example 

mwever,3M^ p^ma^haveKtwo heale of the^rop^Sicables ^¥ic<?gSaik0<Wr8t®P? liters, 
applicable optical, cables 11 are not limited to optical drop cables. 
For ex^np¥4, by the 
splicing the optical fiber cores 12 of the optical cables 11 formed 
of cro^^^%cffeSp§gfiyel^cular optical fiber codes. 

[0075] 

While the present invention has been described in detail or by reference to particular 

embodiments, it is apparent to one skilled in the art that various modifications and changes 

can be added without departing from the spirit and the scope of the present invention. The 

present application is based on the Japanese patent application (Japanese Patent Application 

No. 2009-058617) filed on March 11, 2009, the disclosures of which are herein incorporated 

by reference. 

Description of Reference Numerals 

[0076] 
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[0072] For the reinforcing member 131 used for the optical cables 
11 formed of cross-section rectangular optical drop cables, as 
illustrated in Fig. 13, cross-section shaped groove parts 132c 
corresponding to the contour of the sheaths 16 of the optical cables 
11 formed loiptaafiga^ c3fi? lBFSffeafffW: 
disposition areas 132b. 22 [0073] The groove parts 132c for 
contaiTOsSfeg 1&S t&ffiux 
132b of the reinforcing member 131 where tne sneaths 16 are disposed, 
and the sheaths 16 are disposed,in the groove parts 132c, whereby the 

increases_. As a result, the integration can be more easily 
accompillifetidP^rt) Since the groove parts 132c are formed, positioning 
the reinforcing member 131 to the fusion splice part S is 
facilitated, thereby increasing work efficiency. [0074] In the 
fusion splicer 101, the holders 21 are detachable. However, the 
holders 21 may be fixed to the fusion splicer 101. The fusion 
splicer 101 has the heat contraction processing part 116 having one 
heater. The adhesive tube 134 and the protective tube 135 are heat 
contracted by the heat contraction processing part 116. However, the 
heat contraction processing part may have two heaters, so that the 
adhesive tube 134 and the protective tube 135 may be heat contracted 
by the heaters, respectively. 

24 



[0075] While the present invention has been described in detail or 
by reference to particular embodiments, it is apparent to one skilled 
in the art that various modifications and changes can be added 
without departing from the spirit and the scope of the present 
inventd(C|^jmJ1he present application is based on the Japanese patent 
application (Japanese Patent Application No. 2009-058617) filed on 

reference . rfif Wlf 
cable, 12:, optical fiber corn, 16: sheath, 131: reinforcing member, 
132a: m si!5§I& ch®§tgnzed by 
groove part,, 134: adhesive tube (inner tube), 135: protective tube 
(outer c6TO£?F,n&-L36: weather resistance tube, S: fusion splice part 
(splice part) Claims 1. A method for reinforcing a splice part where 
optical f ibeprosrtsfe^ aefetMKidiii^ s$fli® paiisootfiaOibfe^P^Ads of the 
cables are spliced to each other, the method characterized by 
compri^Hgjrcing memb&fsPlice 
part so that both ends of the reinforcing member overlap with each of 

the sheaths part provided with the reinforcing member by an 

inner tube so that both ends of the inner tube overlap with each of the sheaths of the optical 

cables, and contracting the inner tube; and 

covering a periphery of the inner tube by an outer tube so that both ends of the outer 

tube overlap with each of the sheaths of the optical cables, and that the inner tube is outwardly 

projected in a length direction, and contracting the outer tube. 

2. The method for reinforcing a splice part according to claim 1, characterized in that 

lengths of parts of the inner tube and the outer tube overlapping with the sheaths in the length 

direction is at least 7 mm. 

3. The method for reinforcing a splice part according to claim 1 or 2, characterized in 

that, in the reinforcing member, a sheath disposition area where the sheath part is disposed is 

lower than a core disposition area where the optical fiber core part is disposed. 

4. The method for reinforcing a splice part according to any one of claims 1 to 3, 

characterized by forming a groove part for containing the sheaths in a sheath disposition area 

where the sheath part is disposed, in the reinforcing member. 

5. The method for reinforcing a splice part according to claim 4, characterized in that 

the groove part of the reinforcing member is in a cross-section shape corresponding to a 

contour of the sheaths of the optical cables. 
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covering a periphery of the splice part provided with the reinforcing 
member by an inner tube so that both ends of the inner tube overlap 
with each of the sheaths of the optical cables, and contracting the 
inner tube; and covering a periphery of the inner tube by an 
outer tgbe P^o 5, 
the sheaths of the optical cables, and that the dinner tube is 
outwardly proiected in .a length direction,„and contracting the out^r 
tube. a 

1, characterized in that lengths of parts of the inner tube and the 
outer with the sheaths in the length direction is at 
least 7 mm. 3. The method for reinforcing a splice part according to 
claim ]7-or 2 A ©hsptipe ^rtt?tbere^ipEbifa3rfiti.argcaii®nted:EudiBg from 
sheath disposition area where the sheath part is disposed is lower 
than a sheattes (^ia^aHscjfli3ptsic^lamfefes;vtti!^3tmcttecteytf^edfl^^^|gg^;part is 
disposed. 4. The method for reinforcing a splice part according to 
any one of ^ <lo9SiaPl$8thPM& £f?he 
containing the sheatns in a sheath disposition area where the sheath 
Par%ifeifefi|gf|mbfePo^%W4?pfMISi6se&th^ptiSflaffl|sihod 5°r _ reinforcing a splice part according to claim 4,^characterized m that 
the groove part of the reinforcing member is in a cross-section shape 
corresponding1 sOT:et^^ infoi^ing 
The method for reinforcing a splice part according to any one of 
claims njen^rgo TBt&SSQkiQjf &ejitejitijSiefciheo($tical 
the outer tube of the splice part with a weather resistance tube. 7. 
A stru£%hlss£tltomi^4tib£ffedz[gL£rgitiac1s^)^5inrie part where optical fiber cores 
extending from sheaths of a pair of optical cables, the structure 
characterize (ter<?eteWoivtjiiif a periphery §f fh§ii&fe?¥tfbfe«® tM^efeiffiSFif^ter tube 
along the splice part so that both ends of the reinforcing member 
overla8vfffa^hwRl?(efe:lf5f tube is outwardly 

projected in a length direction, and being contracted. 

8. The structure for reinforcing a splice part according to claim 7, characterized in that 

lengths of parts of the inner tube and the outer tube overlapping with the sheaths in the length 

direction is at least 7 mm. 

9. The structure for reinforcing a splice part according to claim 7 or 8, characterized in 

that a sheath disposition area where the sheath part is disposed is lower than a core disposition 

area where the optical fiber core part is disposed. 

10. The structure for reinforcing a splice part according to any one of claims 7 to 9, 

characterized in that a groove part for containing the sheaths is formed in a sheath disposition 

area where the sheath part is disposed, in the reinforcing member. 

11. The structure for reinforcing a splice part according to claim 10, characterized in that 

the groove part of the reinforcing member is in a cross-section shape corresponding to a 

contour of the sheaths of the optical cables. 
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an inner tube covering a periphery of the splice part provided with 
the reinforcing member so that both ends of the inner tube overlap 
with each of the sheaths of the optical cables, the inner tube being 
contracted; and an outer tube covering a periphery of the inner 
tube t0 11; 

sheaths of the optical cables, and that the inner tube is outwardly 
proj y8fe ^ 
structure for reinforcing a splice part accoramgTo claim /, 
characterized iji that lengths of parts of the inner tube and the 
outer 1~ uii e rle£pp i ng with the sheaths in the length direction is at 
least 7 mm. 9. The structure for reinforcing a splice part according 
to claim 7 or 8, characterized in that a sheath disposition area 
where the sheath part is disposed is lower than a core disposition 
area where the optical fiber core part is disposed. 10. The 
structure for reinforcing a splice part according to any one of 
claims 7 to 9, characterized in that a groove part for containing the 
sheaths is formed in a sheath disposition area where the sheath part 
is disposed, in the reinforcing member. 11. The structure for 
reinforcing a splice part according to claim 10, characterized in 
that the groove part of the reinforcing member is in a cross-section 
shape corresponding to a contour of the sheaths of the optical 
cables. 12.The structure for reinforcing a splice part according to 
any one of claims 7 to 11, characterized in that a periphery of the 
outer tube of the splice part is covered with a weather resistance 
tube. 
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