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.

Backgroulﬁitle"[‘@ﬁ]ﬁgqﬁpgxiohoooﬂ With respect to a technology for
reinforcing a splice part where optical fiber cores are spliced to
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melting tube in _a heat contractive tube, containing and holding the
reinforc!ﬂguygdﬁagﬂ the heat melting tube through elasticity of the
heat contractive tube prior to heat contraction has been known (refer
to Patent00bkument 1, for instance). In addition, a fusion splice
part housing member having the structure wherein a fusion splice part

holding tkepresertdpedntion eéla®s xd agnethéd for refdforpingabsptize par whekalepiaaal fiber

splice part of optical fibers led in the front ends of the optical

f ibgr %@Paﬁ%ﬂi@&i t%%aél?%@?éiﬁpa fe’fhf@rcﬁfg%ﬁ%%}élg member, and the fusion
splice part holding member have been Known (refer to Patent Document
2, for ¥E§&@E8§Hd1%a$ﬁﬁagrArt 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



[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 ten@*&aeﬁgqgﬁeS%ﬂ%aqggmgﬁﬁvaﬁkmply providing a reinforcing rod

or the like along the Thsion splice part and covering the optical
fiber co rt with a heat contractive tube or the like for
reinforcimeni does not assure sufficient strength of the reinforced
part against the tensile force. Thus problem may occur in the

fusion sﬁﬁwﬁgﬂbQQQPB%ﬂéﬂEWSﬁﬁa@éaﬂbﬁgﬁ?ﬁ%bhgétmmﬂ@é@céxaﬁﬁmgdmgh'meﬂy
(Fiber To The Home) or the like, optical fibers are led from optical
fiber dwaddingm reinferstngeod Qrothadikﬁcamgatherfaﬁmspliacopaaha@mmﬂag the optical
communication subscriber's house via optical drop cables through a

relayidibemzoteipet svithha deat contmastive tubtovettelikel for aBinfHeremndseg Ho¥ Asdize
the fusion splice part of the optical fiber cores at the ends of the

opticalufierint GEEIAE ofdthd rEforoRt pad agdioP el RRQILAIRS, 45 ?ob:i@m may

again, thereby resultlng in wasté of the optical drop cables

unnece%ﬁ&ﬁXnﬁﬁﬁﬂm%R 5 mg@@ %&gglgge object of the present

invention i1s to pro reln Oorcing a splice part and a

S °tuf$¥§§&*tz§§fr‘f€q§ } o (e ke ical G6ers 3vied sloan optial

PrOblerf[lﬂSJer 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,



[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

includingayer LN inf j . . . j rt 8o
thot por poverifg e BREY 5t g Pice pat frfIRE NI AV Rir BTt defifeP Y on Siher
sheath f the ical bles coveri iphery of the splice
e DT ot R BA o B Ikt tobe o RN B gty B i aSas glthe ghtisaL eables
both endsg of the inner tube overlap with each of the sheaths of the
opticafndgpntracting fhe 0BertPbe, @Ay the inner tube, and covering a
periphery of the inner tube by an outer tube so that both ends of the
outer tubevesigapssiphemtoidhe nnsr tulieebydrecnttistube sathat bpthiends of disl@ser tube
and that the inner tube is outwardly projected in a length direction,

and convedap with dable ofulieesheathseof the 0pfidal caBles,dnd thgtthednde@Xube is outwardly

reinforcing a splice part according to the present invention, lengths

of parifojediedifa ERBRTiEHRcH %ﬂ@p&ﬁ%?acﬁﬁ%ﬂfé cuiReyteverlapping with the

sheaths of the optical cables in the length diréction is preferably
at 1east(%0@P. [0008] In the method for reinforcing a splice part
accordin% to the present invention, it is preferable that, in the

reinforcing membe a sheath disposition axea where the sheath part
o o onchE e Bethad, for tehlpreine. & paliors b aeoRRg 10 e MESERL imseation dhths of
fiber core part 1is 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@yng}ng a splice part according to the present invention, the
groove part of the reinforcing member is preferably in a

- ' di t t f th heath th
prions AR RE EIEHE LIINE ol BopRng 1 pisiiy WVAR Bl P o
he o St i TolbHre ne silife Rathuiest el bebaien exopding deam shoathiel

[o012] A structure for reinforcing a splice part according to the
preSenﬁwﬁﬂ@@ﬁ@%ﬁﬁdﬂéiﬂﬁéﬁhﬁﬂiﬁe%&mﬂh@uﬁﬁhﬁﬁﬁ reinforcing a splice
part where optical fiber cores extending from sheaths of a pair of
optical eatihforcingemepberqradvided elonp thebplice parcdoithingoth endsefnfieraafoscing
member provided along the splice part so that both ends of the

z:érfggnmrraee@@rw@wed@haﬁ*méiéﬁeam@%hm%pﬁbﬁ cibigaths of the optical
, 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]



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 phale dttireRiSeRfortiie LipHE E}Eﬂ@%@coﬁ&’iﬁﬁ]ﬁ%éﬂér‘é&f mnﬁ&,%%?ove

sheaths of the optical cables, and that the Inner tube 1s outward
projec% in,a length diregtion d, bein contracteq. [0013] In
Phe oo DR g reRtiGhe s Y prdBehy ¢ R SEd N hape RiEdnondibl o 2

invention, IEE%; of pagts of the inner tube and the outer tube
overlaSBRtoyr ok ﬁsﬁeﬁ’éhsﬁfé GoRticakcables. optical cables in the length

direction is preferably at least 7 mm. [0014] In the structure for
reinforcﬂKg7h splice part according to the present invention, it is
preferable that , in the reinforcing member, a sheath disposition
area whelrethetruetheeafoh rginfotcing adphigeogatiactordigerthe lpassent igesiion, a periphery
disposition area where the optical fiber core part is disposed.

[0015] of thEbutd ulLoN R §iRe bk iFHLRERF Eovkral RRA 3 SRalRE FesRRREHART O

the present invention, it 1s preferable that a groove part for

containiE EH? £ is formed in a sheath disposition area where
e
the sheat parg gs 1§Bgsed, 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]



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

reinforcj ' ing. t e.present invention,,.a .
P or i 1% FBLE kB VIR BF ) StichP eI TR EET B OER BB B4biE, o whih

with a weather resistancge tube, Effect of the Invention [0018]
Accord{]ﬂ% r%egl? iormée&ﬂ ing, A SRlGErRYE a9g theg qfé@l%fgu%@ gggording to an

reinforcing structure in the present invention, the reinforcing
membereﬂéog@@ﬁia@@ﬁéﬂﬁﬁgﬂﬁﬁ@ﬁ@@l&@&mﬁért of the optical fiber cores,
and the inner tube and the outer tube cover the periphery of the
reinforcHigg2 iemberspective viswtoftatho]dep iserkfop spicingoptival Sberedses tedachotised -
Especially, the reinforcing member is provided such that both ends of

the reinfigre isnwparsietve Aeaokake Molddt ik Retaf@atdueh P if8igsedptical

cables. And the inner tube and the outer tube cover the reinforcing

member spighy [AdoRALH 6N iR o 1€ Boldlr i33nER TSI Vgﬁiciéé%%‘”ith the

sheaths of the optical cables, are contracte dingly, the
reinforced part of the tical .fiber core rt includin he splice
Pove on i B P, fop SulnalieR of pom i Ghio/ 30 hout i in e (a5 afane View,
thereby enhancing the reinforcement, Accordingly, sufficient strength
againsth) éha sidexiew when viewed ghonsend sider- () Is a frontdew:and (dhisearsidesiewiwhen
outwardly projected in the length direction of the outer tube, an
adhesivwgwed atihe othependsidads of the inner tube to the sheaths can
increase thereby increasing the reinforcement strength. Brief
DescriptHigrt isfa penspebtivaniawsf 8F0siod 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]



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 ugRfeihsifer SRt LAbBENTRE B e G 6 MefiTolthe AT Bpital fber e pan bila

a perspective view of the holder in a state tha

Fig. 4 -gectional «wview ,of the holder at .a she ta hgldin

119 pa i GEATE SRERIE BB TY e preedf BYention sHl i oot mifl 5ieiics 1o
holder,. in which .(a), ig a plane view, (b) is a side view when viewed
at one MGACCHMPANYING draings. ¢ ront view, and (d) is a side view when
viewed at the other end side. Fig. 6 is a perspective view of a
fusion spigddsa cross-sectipaal e DE amgpliget ¢abda fofitied of awepticat dropasableptolvehich
Fig. 7 is a cross-sectional view of a fusion splice part to explain a

method tiemethedfioemforringe sfliceipant awdlthe eeipforing stFlicture &cddrding to the present

perspective view of a reinforcing member provided along the fusion

splice cpbblimdhi dre Sppleda FieO9Sis Faeﬁe@%%@&k Viterorof héfasr fiaigp saPcngESptical

part to explain the method for reinforcing the fusion splice pa

P15, 1 TibbP cdeS KPBRRITA P 3 Hpehneltp Vit 67h FHIAGCE PR i each 1 s

explain the method orcil usion splice

B R e e SRR S B R TR B s
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 11a formed by embedding anti-tensile members 11d 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 11b having a metal line 18 is longitudinally formed
on the cable part 11a.

[0023]

The cable part 11a and the supporting line part 11b 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 11b. The optical fiber core 12 is embedded in the center of the cross section of the

7



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
embodingble saft e TREARA 1dRlle RRAVERTO e BMbERIHGA bothisgdk oTQﬁ&S@icﬁf‘{o%e
and the reinforcing structure according to the present invention wi

be deSQEFb§ﬂ)&%§?1g t cgmpanyin awings. Fig.,1 i

a cross—éect%ona v§§§5§§&§%&§%%%§§% ga gmi%fmgd&gfaanI@gﬁ%@angggéﬁe
cable, to hic% tEe metﬁ@g for eéﬂforﬁingggﬁsplice part and the
reinfoP@Etlllga T by, peans of theynotches I 1epw UE o Sibereore 12.can be exposed.

applied. Fig. 2 is a perspective view of a holder used for splicing
optical éibé@erc%;r efthepreseat ewbpdimentrhglds the gpticab sablp dd tonle heiag thef cable
holder in a state that each 1lid is closed. Fig. 4 is a

cross - padtlesephratddiromithe sippbiing late partstddiytouttipthathid partpéet. Fig. 5
is a view for explanation of configuration of a holder, in which (a)
is a plagmzﬁﬁew, (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. [OR] the HTdARoTATRDE KOMLPIL G8H foF Rk sgﬁglg‘ﬁﬁéé Bl%t?éz fiber cores 12

reinforcing method arid the reinforcing structur

embodipent,are a ied ical dro bles will be described. [0022]
As illﬁ%%¥§€§§rfﬁﬁéﬁg?“ﬁﬁgiﬂﬂﬁg%éggﬁegggf%iﬂ? formed of an optical
drop cable includes an optical fiber core 12 covered with a

protect it}ée end-part of the optigal.cable, Lk held hyithg helder 244 4# Jedy se sbat dhe aptical fiber
formed by embedding anti-tensile members 1lid longitudinally provided
at botporgiliels exposeddfiromtthe gnd patofthe optical chblati. 1 Thmaptical ffiker core 12 is
synthetic resin to collectively cover the anti-tensile members. A
supporformgd byweveringra ghsifibervd3ngitlea mkdati 14,1 rEhelshedth 1448 Bhdwbitbylidsminal

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.



[0023] The cable part 1 la and the supporting line part 1llb are
connected by a thin part 1lc. The thin part 1lc is torn and cut,
whereby the cable part lla can be separated from the supporting line
part 1 1lb. The optical fiber core 12 is embedded in the center of the

cross seqfpfiteife ket cotaiiiy Broble 2F Br cdlifinfigtthe E&%&t}fe ]E?E@ei]ﬁssli]ghﬂy

1b are embedded at both sides of the optical core Notches 11 e
are fo eg O e cable part la . The
o RO R o Bieal 5 R 8TRed UARRET e hel S RAihIy BODYE 23384 he'Sore
optical fiber core é& can be exposed. A holder 21 of the present
embodiﬁ@ﬂ%nﬁ@QQQOX% ‘optical cable 11 only having the cable part lla
separated from the supporting line part 1 lb by cutting the thin part
llc. [005&?7] Next, the holder (optical fiber holder) 21 used for
fusion splicing the optical fiber cores 12 to each other will be

describe@neside afethe helder bady B2das aZoteohdlding 1ihe] ,endhiddie holdfngtli¢ 32, and a
optical cable 11 held by the holder 21 is led, so that the optical
fiber @ﬁaﬁhh&dﬁ@lﬁxﬁpsed from the end part of the optical cable 11.
The optical fiber core 12 is formed by covering a glass fiber 13 with

oS colgh 41 bl § HREHEE L BT RO o
opticaf, £iRer GORSIEFbady 57 L e MR e TR A ha W hinae bart 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 Iid 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 mpldifg Bd 3Pha ERARdEIRINRG 3l 300%e FRRERYMAR ?@ﬁax‘aﬂﬁéﬁg%mff%&ed% the
core 12 drawn from the end part of the optical cable 11. [0026] The

sheach GRS 8, SHARKE ¢ plind gREE R 1 RBICGE BV B 5 55

the core contalnihg groove surface
of the optical cable 11 contained in the sgsheath containing groove 23
reache S OPRIDINE, PPYE At pddhe POshing plate,part 47 fedispasedon She iop padl-qidhe sheath
around the positioning surface 25. A protective jacket containing
groovecha%BQSﬂEea'ﬁling the protective jacket 15 slightly exposed
from the sheath 16 is formed between the sheath containing groove 23

and the H¥36] containing groove 24. [0027] One side of the holder
body 22 has a core holding 1lid 31, a middle holding 1lid 32, and a

sheath hphehoided b6dy 32 has Ehmagatetdhed A tbpl idfadd ofake dpPIFLSsiBALS aXde

which is provided ip a hqlding groove 35 Qrmed on the ol@er pody

22 Thaerhleohehding IS 0 S SAIE ot S g
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 1id 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 1id 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 1lid 31 and the middle holding 1lid 32 are rotatably
connecteqyize] the holder body 22 based on the axis of the connection
pin 38. The core holding 1lid 31 and the middle holding 1lid 32 are

rOtatathhg‘?H& : h%?fgeﬁ&@ gl}l%i gg&bl%liﬁiugﬁ@? P%gt ééf;e ]k}]%lcd%f% Lﬁ%ﬁ%ﬁiﬁ?@@ehw a

open and close core holding sposed S

core holdin li%ﬁ3é is rotatably moved toward the top surface of the
holder 383189355{11 h83-BISSS LPESSIng SHyNg P2 toward the bolderbedy.2, 3pd g pushing
of the core containing groove 24 and the protective jacket containing
groove Plate parh 64 gtteched ontoithe surfaceof the pushinpapernber 63ucH heipushing plate: phit 64
holding 1lid 32 is rotatably moved toward the top surface of the
holder ibfotmed 2f elaktio miaterialsesunti dsl teblen] diteoshbath ivddingtidi33 ishetatably mavéd
of the sheath containing groove 23 at one end side of the sheath

Contailﬂdmdmggufﬁce oFI2dIder BB 2999@&&@9}&%3&5%@1 pBite ptoERYLPHIH G

holding 1lid 32 have pushing plate parts 41 and 42 made of elastic
materi ﬁ%&stog]ﬁ%]? ofthe SHERE Eoﬁﬁﬁ@rggﬁg?es facing the holder body 22.
The core 0lding 1id 31 and the middle holding 1lid 32 are rotatably
moved to the top surface of the holder body 22, whereby the
pushing a 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 eath holdinglid 33 has.-amengagingplafe dben thesopppsite side to aisideiconaested
body 22 has a magnet 44 on the top surface of the opposite side to a
side whesthe helder bedye2holBhierengagiag plate 7l ixdieposed batwebw apairepf SuphbaRpartsey2
connected. When the core holding 1lid 31 and the middle holding 1lid 32

are difpmeddncthe sheath dpldingr Hd33 o iduably kdpgorieadsy 2 3uppdiene pife73. The
holding 1id 31 and the middle holding 1lid 32 are in contact with the

magnetedsheing PR FPHEs hoddwgart 74 S i fobt sidbidhe Bt Hié rodtable
are formed of magnetic materials such as irons. Accordingly, 1in the
i epos iy anblToREHTNG ROGEE Body 2, Ticlayy MR bojeiad ioided He 3 HGre
1id 31,and.th iddle 1din id .32 are adhered thereonto by the
nagne cUE ToIgEE bt 33, e g shedty holayag 43S Spiohaeeaal s Thaber ol pa 74a the
has a hinge part 51, which is provided between a pair of supporting
project¥ife ﬁgaheérosié siflg inthe directionofthe gatatableanovementtawvaid tlapshqldertbody 22
of the sheath holding 1id 33 has a non-illustrated penetration hole.
A connederined of artaperedisnrfaaaddoetween the supporting projection parts
52 of the holder body 22. The connection pin 53 penetrates the
penetraf@@3g|hole of the hinge part 51. Accordingly, the sheath
holding 1lid 33 is rotatably connected to the holder body 22 based on
the axisy glsdhe sHa s sibviadd borveed B i ' ' LS dineg i
rotatablyﬁﬁbvgg, whereby the top sgrfaégﬂgéﬁgﬁER%Zigg%h%%g§%§§%¥gnghd
open . osed .. ;Thg .shgath holdi 11 .3 is digposed,such that the
chearr WA RErda By AL TR spnEt B in Wik ditechBo of RO BRpTLRSvamet govard
the ho%d rgPoiy 22, whereby the sheath,holding)lid 33 covers the to
part d ej“ﬁ erhody 122 i’ﬁi‘?{lﬂﬂ%mgﬁgﬁﬁeﬂz is_pressed by 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 1lid 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 ?ﬁB rmed of elastic materials such as rubber. The sheath
holding 1id 33 is rotatably moved toward the top surface of the

holder b 2, W eﬁ the pushi late part. is disposed,_gn the
top part o% ci AL Zég %i’go%ngg._ ‘R%&ég%g%gé%r%ngﬁ‘gedr‘t’bt giﬂgﬁ engagpl‘% Cqu\gg@hwﬁereby
holding, 1id 3‘5 S gn engaging plate 71 on the opposite side to a
crde odudicatihaldingid $RAGCKa Ik fhe Saterhel thesheatibolsmedid 3 isidosed (o the
disposed between a pair of support parts 72 formed on the sheath
holdin@okkﬁbgﬁyakd rotatably supported by a supporting pin 73. The
engaging plate 71 has a claw part 74 on the front side in the

directiof003%f] the rotatable movement toward the holder body 22. The
claw part 74 is projected toward the side where the holder body 22

and the AldaddnbBOLAdREIdITY BiRd theQBHNESH R ire TENides tﬁ‘elédf% 11181Hﬁ1§71#df31t£i?d
e m

surface of the front side in the direction of the rotata vement

oS g T2 5010, SR TR B e i o

A pressing spring weén e éngaging a )

the sheath holdj idq 33 4 he re side behi the suypport pin 73
T ne eadiet £ Fhold fhe qouieal 05T coR Joandhibe Btehsheatid 6 Thecaptisalanbies)
The engaging plate 71 is pressed by the pressing spring 75 in the
direct 3 thersheath holding 1id133, edhiehnbelds thepartiof the sheathdérafthe @ptieat wabhe 11
of the claw part 74. [0035] The holder body 22 has an engaging claw

77, whilwenghsthe srongey pressing folee ol thegiressingaspring H2¢tharc at efithegdreheidiaggid
71. The engaging claw 77 has a tapered surface 77a downwardly
inclingtandiherdiddkaobdiog B¢B83on direction.

[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 1lid 33 is closed to the holder body
22. [0037] As described, the holder 21 having the above structure

includegblehpl garhasibdedisabjcbted 18 theRaniar plobddlny Rebddndliadhe &m&ﬂ}&@éﬁe
are attached to the holder body 22 by the magnetic force of the

magnet dickrabRll EBes G hnHitay ioay9p12 and the part of sheath 16

of the optlcal cab and the sheat olding 1id 33, which holds
the part ihe sheath 16 of the optical cable 11 through the
stronger pre sing force of the pressing spring 62 than that of the
core holding 1lid 31 and the middle holding 1id 33. [0038] In order
fo hold UROnSPHINgburzs gy thelike; maybe famnerkon she sdgeiofghe nad surfacerkbaeof the
described above, the optical cable 11 is subjected to terminal
processheath @pe&@m@l whentthe entesutfacd 464 of thensheath 16 reaghes ¢hetpesitioning

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

protec tsiMace 26;Kmtrs brmed setleest siiiate 1baavaieding theiehdt g?@é&'e 26 afdudd the

protective jacket 15 to expose the optical fiber core 12.

Predetzyétﬁ@ﬁﬁg]sﬁm@%’f EBSordi E@t%elépﬁgal tehble Rt dditte Eéﬁ’tﬁﬂﬁe&?ﬁ ?l?LéLﬂolegr

remove o expose the glass fibér 13 0039] Next, the optica

e by 2 iR SRR ERINRGS Sl 1R O SR AGE TR o e ieeth

16 is co ?ﬁ Fed in the sheath containing groove 23. The protective
jacket 13) l contained in the protective jacket containing groove 27.
The optical fiber core 12 is contained in the core containing groove

24 . The Opeeithgrticabeablel iscomtaiaed inrthehelderibedy 220each pf theecosmbolgingdid 31,
thereof, so that the end surface 16a of the sheath 16 reaches the

posi tidaﬁmigidlﬁjmﬁing 1id 32, dnd thia sleeattholdingdid33tis catdtablyabdwedtd bebsedas

been subjected to the terminal processing is contained in the state

that thelnohé seeelthapihbeolel haldingdidl § i aid thetiRidalehdl@ihgdid $Pd¢ Bsposed on the
tbp 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

13



[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 1l6éa come into the relief groove 26 around the

positiqudnihgssprifads. 2Aecddigll IROdhw paRte749R bhgarkd Sl the bhodiffk BGw 77
contained iﬁﬁ%hegholder bo§§B§2 withght being affectedefr%m buns » 80

formed B ibsheatichofdtid RES3 1 RCRA Hhife g@g%;ﬁrbdgggy [0041] ~ Once the

optical cable 11 1s contalne% in the 22, each of the core

holding 14d 31,. th mi%g%g.holdi g li%¥§$, g tﬂe SE a holding lid
23 Ge So0he pResyng Blutipat o i Bieseelprto the patt ol the shee 1§ BF theconsisalable 11
holding 1id 31 and the middle holding lid 32 are disposed on the top
cur £ 2o U8 £0 thé PreSYRE masRhey pyssedfovasd s holder hey1 72 by the pvessing g 53.
holding 1id 32 are adhered thereonto by the magnet 44. Accordingly,
the optdiceandingiydhe pastef the sheath thef thheptital tdble té ipstmnghcheldhd held by
the pressing plate 41 of the core holding 1lid 31. The part of the
sheath 1f0#8) pressed and held by the pressing plate 42 of the middle
holding 1lid 32. [0042] The sheath holding lid 33 is rotatably moved

toward tige heldger] KRy iotds HEPARRY tdhe PRI RIWE LS ﬁl%eogilgg fifer ?&% 12 of

claw part 74 of the ehgaging plate 71 contacts the tap surtface

77a of Eﬁﬁ i claw 77 of the holder body 22. In this state, the
Sheathﬂho §§§§%?%3q33 is rotatably moved, whereby the engaging plate

71 is rotatably mqQved against the pressing force of the pressin
cpring Mcanile, yiheny soRaraing, dhe pRical cable el cach of dbe carsr holdieckd 31, the

whereby the claw part 74 of the engaging plate 71 is moved over the

engagiBhyddde helding lid,3%, and ke sheathohpldingdid 331is retatablyi movest intatsiersmdirection

in a reverse direction due to the pressing force of the pressing
springso that thectop diirfageyof thhdrotdeahordy 22 1§ épdnedetherabye eleusiy thhdhokligpef e
claw 77, so that the sheath holding 1lid 33 is locked to the holder
body 23pﬁqﬂamﬁep@essing plate part 64 is pressed onto the part of the
sheath 16 of the optical cable 11 due to the pressing member pressed
toward qb@¢ﬁolder 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 1id 31 and the middle holding 1id 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 1lid 32, and the sheath holding 1lid 33 is

rotatabl Thequsion isplidert FYE hitdudds %E Risici pRedshifpt &@qoﬁ%\f?ﬂgsa}% of nblie
holder body 22 i;sgopened thereby releaging thepholding of” the opticalr

cable If...& ' j . he mid holding,li
32 are rotg.1 gg@%s 1%1%%;2) t&i gxﬁ %h?tg%_gé@fgrs 11?%(33:1%1{1 gn%ﬁleag%d?%%‘% (%Jthge I?Ig.%%ei; g%[‘éles Pl
force of e magne 4. The aging plate 71 is rotatably moved
agains éretﬁ% a%@g sﬁiaé:%%rcgheogg@?ﬂ% }i;]ré@s@ﬂ!jms onqthe 3‘5’?&% dneunting (paxts 103,
engaged state of the claw part 74 that has been engaged with the
engagineeebytheeptical fibarcoresd 2 ofithe-apticabeablestld heidby thetholdersil, respectively,
is rotatably moved in a reverse direction. [0045] Next, a fusion
splicegragiositidned des QusidnepbsitionF i dMeanwhile sthp doklesct ihavingi e symrietriesstructure
fusion splicer when viewed in an obliquely upward direction. For
examp]are mourkdd oisthetohits bouRtis phrts FO3fHEpEvERlicer 101 relates to a
machine used at an optical fiber equipment construction field to
fusion SR%;GF 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]

15



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 FHbSYsiGR Sffcet 210‘Tf1nEfﬁ%e§’QtHe%‘?%oﬁ§REl8§ p}&ce]gﬁ 1% I?]Q%Mlgﬁa%c% feng:ﬁnd

21, respectively, are positioned at a fusion p051

holder S tr st uctu e.. ted on hol
mountlng t;%??fag afo%&emggré@% 1%(13 %8 1ve l ugigﬁscigﬁjgg @%ﬁr M‘Eh
104 includes a pair of V groove members 109 for positioning front

ends ofo¥sidheperipheny %fﬂ)@@m&:??lé@ nart S Leferda Kig. Fybstweensthe optieal dibey cores 12,
mounted on the holder mounting parts 103, and an electrode 113
dispos®F usiguiebeateihe Tﬂaaimab@nmgtimbp@cmingqmg hldeinEhdes its Exclusimel opening
surfaces of the glass fibers 13 of the optical fiber cores 12 facing

each ouhérlosingouwr 143and isipravidéd adiaseiy o the filien frocdseingpaaclegsing part

104 splices the optical fiber cores 12 positioned at the fusion
p081tlonnmh ugh heat fusion of the glass fibers 13. [0047] The V
groove members 109 for positioning the optlcal fiber cores 12 have a

dlmen51of’hegﬁ%t§ tﬁ%ﬁdﬁ: %es%if%_}aa%tﬁ%aa]ls ? es-holder mou{@%%ES § gﬁ@ﬁg&fﬁ

each othe e suppo 1ng optica er cores

line. o ma e mo ed in_advance on_the ho

mount i%%i%% 57 Folaidg, oinend BarSoor the.opiic zebs 1 cipdéiiubpinenuied. The
holder mounting parts 103 hold the optical cables 11 that have been
subj echelders 21 are monntsd onthe beldemmounfing partsd 2Ewhesebythedusien spligsgpart S of
104 is open and closed by a non-illustrated opening and closing

cover . th¢®ptiedl 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[0@H2]using a heater. The heat contraction processing part 116
includes its exclusive opening and closing cover 118 and is provided
adjacent & | 0 e t .
o racc Nert thetehHfinl Park STIRE GoREH) Bk, 1 dre heldithe holddts 2 Rster g Fies. 2
121, on ich,. the holde 21, holding the .end parts of the optjical .
ool T C TR BAHRNS Bitg ad e R roHEe R P T3 peeatin o of dh el
holder mounting parts 121, whereby the fusion splice part & of the
opticafablgpll cores 12 is positioned at the heat contraction
processing part 116. [0050] The heat contraction processing part
116 has ©npetheiopticaltcablesd ! hreiteld off the hoddars Ay, thaglasofiberad 8 argeuttby a cutter
adhesive tube 134 and the protective tube 135. The heat contraction

processd haveompredatefmined tengtinghdfort ©asks Sedtons. C eTHeRAdGE 2T hee A3LARd B8 the
tube 134 and the protective tube 135 at a high temperature. After

that, j ; tang
o B O O S IO L eoms O et g 61
bubbles ated in the adhesive tube 134 and the protective tube
135 upon héating is easily discharged from their respective end
parts. The  fusion. splicer 1 includes an operation part 119 for
operatinéugﬁ@ngﬁgf 13 5@§%%§@3pgkeff@ﬁogﬁ@1éﬂ@rﬁggﬁ ertending from the
processing part 116. [0051] Next, the case of fusion splicing the
opticaholdersdl arsmositipned by the Vogreove membsise E091 of thelfusibe paesessiippart 104.
First, each of the optical cables 11 to be spliced to each other is
subjecihd end padzof tkd ghrodbas il3garecfaempas cathethep bl deel fufidacpositivacby
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 cudvedrsurfavd phy 133 Cobuip¥ed-® thetenter PAE 36 tRALIHE thel &10GHes2tdnd pldhe

cross sections. The holders 21 are mounted on the holder mountlng

parts IfenaEf phg33 Wed RiveiRbAE i defifer spﬁgtipef‘ﬁgjcg@%y ga(lffe cg:l%lca O’GS]]__II%’I drea

[0053] Accordlng to this, the glas bers

cores e holders . 21 are ione oove
memberll%% e d%ﬁ%p ﬁﬁag?lc?ﬁr pggéigﬁ%glsg%?fﬁ 1%%% %ﬁgecg&qéo gescﬁf(%ﬁgglane
glass fibers 13 are facing to each other at the fusion position by

Tho. o1 SUitacspart 137 are sheath disposifign areas | a2b phersihe shesihscl ofbths opfisal cables
fusion splicer 101 is operated for electrical discharge through the
electrddaradisposed that the end parts of the glass fibers 13 of the
optical fiber cores 12 are fusion spliced to each other. Once the
optical ﬁxﬁéy cores 12 are fusion spliced to each other, the core
holding 1id 31, the middle holding 1lid 32, and the sheath holding 1lid

33 of eazphe dpticdr it 1dedsS12 %nélﬁ@in@ﬁﬁ@qﬁsl&? sﬂf?geaﬁﬁ’rt @ﬁreoﬂﬁggs%a n@ ec%ie

11. [0054] Next, as 111ustrated in , a reinforcing me
t) S of
Lo Drovigadiod s 8% BE OB %e‘;pafé%ﬁ@%@mg?ﬁféa% mBGbEE 13 o qhe

of met 1s Sﬁﬁh sta Ss gs Qr ceramics. As illustrated in
Fig. é?%%@ ﬁgﬁ@@%ﬁ%§?0ﬁgglgﬁgigﬁ@ surface part 131, and
a circular curved surface part 133 when viewed in an aspect of its
cross selPP3®h. 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 L1 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 pxmﬁ@]surface part 132 are sheath disposition areas 132b where
the sheaths 16 of the optical cables 11 are disposed. [0055] The

optical FARGL GRIAR dperaidn PAD ke ﬁﬁi@;@lig%l@eis%%gﬁteﬁ 18 %?at the heater.

disposed 1n the core ‘disposgition areas e plane surrface pd
132 of .the peinforci m $Eer 131. The ?e ths 16 are digposed in the
Shoacn TS, B R0EE Tl TR T eaf binieatted bt fester. St JFm e, contoe par
tube (inner_ tube) 134 havin%@adhesion and made of a heat contractive

resin dhergeks so that theadhgsive fubgel34 s elosaditorthe fusion splise partssproxidedislongthe
covers the fusion splice part S provided along the reinforcing member

131. [oeinforcingThembeihk3d i v ceotsingly athé aeinfording andmisermikdiisis qrovided alogg the
than a length dimension Li of the optical fiber cores 12 including

the fudision splice parttsoftthé ophieut fbsiawmdsyl2 slhe optical 2abIES 1V And ¢b¢erdd dith the

covers the fusion splice part S provided along the reinforcing member

L33, Paliidepedt ok e e e 1 bat SO A
[0058]  [g060]

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 L1
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 16 of the 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 oDrkbthetbeetive ibOE35 Gh6tdd tﬁ@aﬁﬁﬁﬁcame'éf}1%@@11@1@133%%1&&9%1 of

134 is positioned at the thermal contraction processing part 1

[0059] ﬂleﬁ&tE&gFacﬁE@gﬁlce{s@ ﬁaétlon part 119 of the fusion Spllcer

101 is operate at ter Then, the adhesive tube 134 1is
heat con cted b he he ter starting fr the center part. thereof,
so that ‘@n a‘gﬁ}ééﬁ% % P aqg %flté% ggl(:@g?hﬁemﬁ SeVeLes with t%ﬂ@t@tlve
provided along the re1nforc1ng member 131. Accordingly, the

relnfof&%gsﬁéﬁ%@qeﬂlatl@ @Eﬁ@@@l%@ﬁ@s&ﬁgpmélén splice part S of

the optical fiber cores 12 of the optical cables 11, and covered with
the adheHlé] tube 34 closed to the fusion splice part S so that
integration is accomplished. [0060] Next, as illustrated in Fig.

10, the Dbpthicadtecthbbperalidn paie 149 bIdeRisibEIPlidRS 01¢d Spdifited 2o hastdhd héater.

protective tube (outer tube) 135 made of a heat contractive resin

sLidesThen thbprobdiieifid 935 90 hifi%diftitiod by WEhegor" 9{006§1ﬁ%ﬁ4ff§§én‘f§r part

tube 134 is covered with the protective tube 135.
protec

ot e 18 AU G T BB A TR SRR i e
qulonagllpe%ﬁf%etu e 1143:48 A%go(f'ccl)l]ﬂglly{l a% 1flu;¥1%(teercll 1nhF1g 11, the reinforcing member 131 is
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

dimensigRabd, ofhdBRiGT PIRE PVes ik e Mcre HEIP 5@6@&&&” by "tHERvehtter re31slt1ance

protective tube 135 covers the fusion splice part S cdvered wit
adhesi 134, both ends of the adhesive tube 134 are projected
from bo e ends of the protectlve tube 135 outwardly in the length

dlrectlo on, of oth the ends of the adhesive
tube 1 34%5&%@&@% hlesbv&tﬂg%ﬁ“ E‘e&fo@ﬁ%V%%Eéééf%ﬁ%%ef 4 jrgnsparent
preferably about 0.5 to 1.0 mm. [0063] Once the protective tube
135 is 'euinio-eablethe fusiom splive pans Sde be scenrinfience ofshe HY mays cpahe spppressed.

the heat contraction processing part 116. In this way, the fusion
splice pf¥067F of the optical fiber core 12 covered with the
protective tube 135 is positioned at the heat contraction processing

part 116In drdekthlprotetiithelfision SHIKR pabts; (AP ABRNIPHCE paE Slrhdy Bé v&’i‘éﬁned with a

fusion splicer 101 is operated to heat the heater. Then,

protec piandde ahechBy'bedh CRBITRES S5l By GBfin BAR %@FE&R 8 Mstead

the center part thereof, so that t ctive € ose

the fusfﬂf\m%.lces%% ig)g %red with the adhesive tube 134.
Accordln eIy ool Fig. 11, the reinforcing member 131 is

provided _along the fusion splice part S of the optical fiber cores 12
of the opid tusionsplhi¢e part S may fe FavGEbyiba eylindetemadmefmetal. t upehat xase the

the protective tube 135, which are closed to the fusion splice part
S . [oo&usion 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, wi aHh&IwHBS 174 ispBRckdbudkatd R RE RhghtdiR b e tli'e?’;l';ro?c&?\lrle tube

heat contracted and closed to the fusion splicé part S, the lengt

dimensiers : BV, e d. the ckiv b
e mea 3 ahiEreBP thd sRfiok 158 8P BB B chiCof e oBREE IR T3 16 T Bt T
optical cables,ll in tﬁs length direction. [0066] If the reinforced

fusion ‘%‘ﬂ‘i‘isée éﬁ]ﬁat‘feséﬂtig erginfaresment strengthy mcxgases. building, in order to
protect the fusion splice part S, the fusion splice part S is covered
with a wEspacially,gines ﬂg‘ﬂé%gfﬁxﬁféhi parts phtheradhesiye atbe tl3dandntbig protective tube
contracted, as illustrated in Fig. 12. For the weather resistance
tube 1385 dwstlappingpiith, the shdathsmbflen dife denmgthl direction Iseatmleasto® anrhji suffidient
soft polyolefin resin is suitable. The fusion splice part S can be
more safdkdsiorfordensitihel abhesivecubie 23 84d ﬁl@?@t’éé‘tﬁ%ﬁuﬁ&% {o>the sheaths 16 can be
Especially, if the adhesive tube 134 and the protective tube 135 are
made ofg@rddransparent resin to enable the fusion splice part S to be
seen, influence of the UV rays can be suppressed. [0067] In order
to prote 67ﬁpe fusion splice part S, the fusion splice part S may be
1t

wrapped a tape made of an electron beam cross-linked soft
polyolefin resin to be heat contrac¢ted, instead of the weather
resis tanﬁ’eﬂjﬁt{f}@?q@élg menybgr 18] stheheight pf the sheathodisposition areascl32h whare the

cylinder made of metal. In that case, the fusion splice part S can be
more sthesths1kp are dispesed:is lowendrn 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
132¢ 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 1300783 covered with the adhesive tube 134 and the protective
tube 135, so that the fusion splice part S can be surely reinforced.

Especialiy, fl%ﬁslf'ﬁlxgc&ﬁé ﬁ V}?{‘?;ﬁ i@rrﬁ%ght t%ha eall%ﬁtclhs os1f

of the rein or01 g member overl e op

cables 11 hes e tube 1 d .the be over
the reln%%rg?ﬁg?%e OIPINE e “ﬂﬁiemﬁ%%ﬂPéﬁ ﬁ%§¥@§ ﬂ%@“ﬁﬂégﬂﬁhssmhs
overlap with the sheaths 16 of the optical cables 11, and are
contradfee dignossdyim the, groevesparts; h3%6y wherebythe srousag @Pﬂlﬂé T g geinforcing
cores 12 including the fusion splice part S and the sheaths 16 of
both sidseberHdtewrx thersheaths dgrincredsesheAslayresuhathe imtggratien can be more easily
reinforcement. As a result, sufficient strength against the tensile
force hecongslishedl. [0069] The adhesive tube 134 is projected
outwardly in the length direction of the protective tube 135, whereby

the adhegier HOERRVE halo U280 FHMIRAOFoditihiRE ARSI rﬁ'oﬁﬁ’l%em]eﬁﬁ)e;?3 48 the

sheaths 16 1ncrease As a result the reinforcement st

increa e. 1en th of t arts of the
adhes1§§ﬁ¥h §§%$ ék%ﬂgmﬁié me ¥ ey gigg %ﬁ%%%gpplng with the

sheaths ﬁ% iﬂ the length dlrectlon is at least 7 mm, sufficient
adhesion g e of the adhesive tube 134 and the protective tube 135
to the sheaths 16 can be assured. [0070] In the reinforcing member
131, thelnthe fesionsgpliepte] QW dherholdars 24 are-detachablea s Howewerytherkoldére 21 may be
sheaths 16 are disposed is lower than the core disposition area 132a
where fiked tocthé fuslonfsiftiear dres 12 are disposed. Accordingly, a step
difference caused from different contour of the sheathe 16 and the

optical ThHefisicrogsticte 10 dls Hre heRContEdRACprbeSsE faie 1 ?61%%13% TheWGiter.

to the thickness of the sheath 16 can be removed. As a resul

trans foEmadHeSRe b 132 ARAYHE ﬁlloté‘;:}f@@ ﬁ]b%ol%%sar& ﬁeaqlégnt'f‘efét :@% ﬁi%%%t contraction

difference can be suppressed [0071 The present dimen

described CEOSS S rec cal dr cables as an ex

of thePlSgE Ssmglp GEEf . Wit e e icoBlad b prot Riing PasyBet Bave o hesters,
applicab e al cableg 11 are not limited to optical drop cables
For ex¥hn ‘iheﬁlf’& Jubg 134204 the, profecfivsctube, 133 anast be theat eqniractsd by the

splicing the optlcal fiber cores 12 of the optical cables 11 formed
of crokestesaespsetivelyrcular 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|ofpriak bad, ﬂm?ﬁféﬁ% Bk 1B SHGHARLY: Fe%ﬁ*aﬁ%@ﬁleﬁiﬁ%r,%%%re
disposition areas 132b. 22 [0073] The groove parts 132c¢c for
contaiqﬁ ?%ﬁzﬁ e3 3 : %ﬂ t §%e sheath digposition, areas
s1 : : :
132b of e rein 6r§?§19&11§%§1b]azslpgg@?ﬁw ezai’é %éros%yga&ag;l?% aad]]g'lgs%ﬁ gupc?s@rgl,er
and th ge %s 16 are disposed . i %&f groove parts 132c, whereby the
ounc 100 11 Ao, b8 dBHEG fibE gl e AaIel Tedisnce abe i Ausien splice par
increases. As a result, the integration can be more easily
accompiﬂgﬁﬁ&@”) Since the groove parts 132c¢c 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.
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[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
inventiCrimghe present application is based on the Japanese patent
application (Japanese Patent Application No. 2009-058617) filed on

March 171, 20Q9 S re he incorpor
refe reslié e. D% S (r:n 'I_? %@1%% %%Rgﬁﬁlgienéh&%\éme rATE ﬁgaélnﬁber %gs e%gnéig% %rom
reinforging memb

P 3
cabLe shedhgBER Rn O Aptoel Tables 3i¢ splfced dn eaélelegwsi,ttbsﬂnqu% tharselerized by

groove part, 134: adhesive tube (1nner tube), 135: protective tube
(outer COMPHSINGY 35 . weather resistance tube, S: fusion splice part
(splice part) Claims 1. A method for reinforcing a splice part where

optical fibeprovisting acrefruforimgy nfendher stiemg-tiee sflice part woothatbbticadds of the

cables are spliced to each other, the method characterized by
comprigéinfbrcing member @V@‘Wﬂ@ed@ﬁbﬁﬂﬁ%&ﬁﬂs Eﬁ!ﬁ@%ﬁtl@&i @E{ﬂesphe splice

part so that both ends of the reinforcing member overlap with each of
the sheaths Qfefihg aqREibi&Y F3RE Sflice 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 tgibe sqpthatnbeth FRHrle Ehéftyligél‘i)‘éﬁ &%B@éfg‘i’?or gggt&}a&l&% Pio s,

the sheaths of the optical cables, "and at t nne e 1is

outwar ojected in .a length direction,_.gnd contracfting e oute
Cube . SHARERIECRT SonBritng ERTIG S BIPnSRY o£ e i S ST Mgt bt v o
1, characterized in that lengths of parts of the inner tube and the
outer t¥gAheryesistancefule. 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 24 stwiure ter teiafpreing wheplice parttwhere coptialrfibergcanesnkxtending from
sheath disposition area where the sheath part is disposed is lower

than a sheatks cliaspaisdftoptivalaubles, thesteuctire charbdteddedbiempeiiig: part is

disposed. 4. The method for reinforcing a splice part according to

any one of cgdagMforéingCmember ] o
containing the shég?‘s igla zﬁggéﬁFggggog%t§g§@§%22§%a§§23§@2ggﬁegggpe

part 1eeificiBng ftmbbP ol dfp HHIERR 51 MEMRSSr the Sptidl SaiEs oT o7
reinforcing a splice part according to claim 4, charactérized in that
the groove part of the reinforcing ngb r ig in a cross-section shape
correspondin® PBCL WS OYFING, & PEHRAIY tt?{% splicecpart powvided 1with thesreinforging
The method for reinforcing a splice part according to any one of
claimsmembsr 50 that beth ends; oftheipnes dube-overlay withy sachnof thesbeathhef-theadptical
the outer tube of the splice part with a weather resistance tube. 7.

A strueahless thedpnerdubefbeing comtracteplamde part where optical fiber cores
extending from sheaths of a pair of optical cables, the structure

characterizeg duferaebwaov@iing a periphery 8f fhe HiHep Aibe@ AR MeRre s OF ddSfiter tube
r

along the splice part so that both ends of the reinforcing membe

overlapysabhiviR ShelCbr HRSHERRS bRt Iptiche MRl Gfd 1R REE Siher 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 sqothat The Shucistor frelnlfG ol e Hlicd aroacestiRy Wiy 6668f eﬁuﬁ?@} to 11,

sheaths of the optical cables, and that the inner tube is outwardly
Projec fidralfiriged ﬁ'lnt% c}éiérg) e ke R@Je%? tl%:og1 Tice (I:Jt i ciovered7w1%h a weather
structure for reinforcing a sp ice part accor 1ng

character zed that lengths of parts of the inner tube and the
outer td% e@%apping 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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