Title of the Invention METHOD FOR REI NFORCI NG A SPLI CE PART AND

REI NFORCI NG STRUCTURE Technical Field [0001] The present invention
relates to a nethod for reinforcing a splice part where optical fiber
cores are spliced to each other and a reinforcing structure.

Backgr ouRgh eEMRGLOa%idL002] Wth respect to a technol ogy for
reinforcing a splice part where optical fiber cores are spliced to

Fusi on s B HIORHRR KiiNEioR N G d R AR s HORENG gl iU
melting tube in _a heat contractive tube, containing and hol ding the

rei nf or cTRehied Eitld t he heat nelting tube through elasticity of the
heat contractive tube prior to heat contraction has been known (refer

to Pat enf00Bbtunent 1, for instance). In addition, a fusion splice
part housi ng nmenber having the structure wherein a fusion splice part

hol di ng Teerbeseadpadition ablafesxb AMmERbd €l rehif@RInGab AR Wherél 8h@A fiber
splice part of optical fibers led in the front ends of the optical

fiber Qéﬁpa&%?igéd‘@o%a%ﬂﬁ@f&ﬁﬂafa@nf@rcﬂfgﬁ%ﬁ% pig nmenber, and the fusion

splice part holding nmenber have been refer to Patent Docunent
2, for 'ﬂ?&ﬁﬁﬁ&ﬂd]ﬁ%ﬂﬁﬁ&%rArt Pat ent Docunents

[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 Docunent 1: Japanese Patent Application Publication No.
2004- 38019 Pat ent Docunment 2: Japanese Patent Application Publication
No. 2008-65170 Summary of the Invention Problens to be Solved by the
| nventi on [ 0004] However, an optical fiber core is easily affected

by a tensljrl)ﬁlepﬁrtS%e %q%?rw A hventidP! Y providing a reinforcing rod

or the Iike along the si'on splice part and covering the optical
fiber cor rt wwth a heat contractive tube or the like for

rei nforcéﬁ%n does not assure sufficient strength of the reinforced
part against the tensile force, Thus, a problemmay occur in the
fusi on splgweseh antopgralifher §ptq isasify peectedbr 8 tensiledpreex afpterdingly, simply
(Fiber To The Hone) or the like, optical fibers are |ed fromopti cal

fi ber quenddingfa wnforsingedd enotheuikiccalongthentasion shlideopan anbtoeaing the optical
conmuni cati on subscriber's house via optical drop cables through a

rel ayi iperreok pat Siithha diead cehtRRULE tulHOVEURY likd foraRihferceRESNIAECAY: Sisbule
the fusion splice part of the optical fiber cores at the ends of the

opti calsufifcnt GRBARR oftdthk biorefd gﬁ@}a P tlféaghﬁ% %Jlr?@et.'l dfl-@? !aeiﬁloljggm may

again, thereby resulting in wast e optica op cables “an

unnece%éagrxnlﬁf%gﬂ%iioﬂs dggkpsaﬂgfqﬁeggﬁtécgﬁ?%icﬁ?é ect of the present

invention is rov a_ et : or ci ng a splice part and a
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Probl erfrillsner 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 nmethod for reinforcing a splice part according to the
present invention to solve the above problens relates to a nethod for
reinforcing a splice part of optical fiber cores extending from
sheaths of a pair of optical cables, the nethod is characterized by

i ncl udi NGver el I - j Al . . i rt_so
that bt Roead Ui, 8r E%éﬁ%?%é%%ﬁ%%@ﬁéfﬁ@%%éf?ﬁﬂi@%ﬁ%ﬁﬁpE%sf_mner
sheat h f the i cal bl.es cqver. ri phery of the splice
ot priat s POtk <fifof B G avte g R g A kb b Gpiis cabics.
both ends of the inner tube overlap with each of the sheaths of the
opt i cal2Ndgentacting the Wae BS@Ag t he i nner tube, and covering a

peri phery of the inner tube by an outer tube so that both ends of the
out er t ubevasingrd pgriphetyhofethe et tuleebysdreautbistubé s ket bpthi aals of albd @ser tube

and that the inner tube is outwardly projected in a |length direction,

and comtveslal i daok ofuheshdatiReof hOQPHtal cabs,!dvd WBL hednh@ tube is outwardly
reinforcing a splice part according to the present invention, |engths

Of D3 tpboielcd e eRB6gitolin AR it fie dithGuyer | appi ng i Lh the

sheat hs of the optical cabl'es in the rection is preferably

at | east 0700;7]n [ 0008] In the method for reinforcing a splice part

accor di ng to the present invention, it is preferable that, in the
ea where the sheath part

e o e SR SRRheg 5 S RSt B o
fiber (l:aglrtse 0 t?lretimiei ttgt)iesa?l?isjfﬁg outer tube overlapping with the sheaths of the optical cables in
the length direction is preferably at least 7 mm.

[6008]

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 fornmed in a sheath disposition area where the sheath
part is disposed, in the reinforcing nmenber. [0010] I'n the nethod
for reinﬁgmﬁ%ng a splice part according to the present invention, the
groove part of the reinforcing nmenber is preferably in a

cross-secgtion.shape correspondi.ng to a contoyr of the sheaths of the
opt cal  dnpf Bt RS rERRERROT SRR o et el aforety I&V?qunc’éc’flbaﬁ%gr s
according to the present invention, a periphery of the outer tube o
the splS& ‘émbea%@ reaforcmes splice neghwhese opfieal ibepsates extending drom sheathpef a
[0012] A structure for reinforcing a splice part according to the

pr esentpairmfontical sables arcepliced ta catlyatbeniinelding rei nforcing a splice

part where optical fiber cores extending fromsheaths of a pair of
optical eakinésciagemanbérgedvided ekl tht Bglice parthdidiapPoth énds VIfMhOk&HRBCing
menber provided along the splice part so that both ends of the

(r: giﬂm‘e g_rneérﬁ&r GRBigT whRN 8idhadt tNé {Ha@aeh Hfoptibe cabeat hs of the opti cal
| 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 menber 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 thal BekhreRslSeRlio kS PYIRE L GR t

sheat hs of the optr]gcal eca%l eg, g}nﬁ Ph{;?@%cﬁgﬁg%ﬁ@%%geg?@égﬁ{’%@%g?we

pr oj ect%gt contracted. [0013

' | h di ' d, bei J
the sttt I?Jf?gl%f %?ﬂﬁlécﬂl}% If}{egfﬁ}ﬁtqupgeg%ia@geljﬁg TR VoTede )il 11 11 o 4 Ctoﬁf&l%ng’é’gnﬁo a

i nventi on, Ieng;hs of parts of the inner tube and the outer tube

over | aSBNOY" & 1R sheréhstdhs ARt cabifs: optical cables in the |ength

direction is preferably at least 7 mm [0014] In the structure for
rei nforcl®g7h splice part according to the present invention, it is
preferable that , in the reinforcing nmenber, a sheath disposition

ar ea wheletheheausthesfon rgaforcing adbHpogetadcsrdi@ey tht hadkeRt i@0¢ion, a periphery
di sposition area where the optical fiber core part is disposed.

[ 0015] of tHebukdQuisd d1UBé S1Rcpart ié ﬁliefgré’dlf bbeerél wRhaGRaBRE ?esr?st?&?% ﬂjb@.g to

the present invention, it i's preferable that a groove pa

cont ai ni . |Ss formed in a sheath disposition area where
t he shea@gfe‘tptgo?ttﬁ?sﬂcﬁgzlﬁgsed, in the reinforcing menber. [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 nenber is
preferably in a cross-section shape corresponding to a contour of the
sheat hs of the optical cables. [0017] In the structure for

o e D161 BB IEERT ) bR P DB i

wth a weath resi stance tube., Effect of the |nvention [0018]

Accor dithg r?%ﬁ‘?%g"rné‘flﬂ PG SekiGe B%lﬁ’i’& glesfﬂuilfé’@%rs’ém@ﬁ@ gpeording to an
reinforcing structure in the present invention, the reinforcing

menber e@ogmnte%@e@mﬁgtmh@t@pus awligdrt of the optical fiber cores,
and the inner tube and the outer tube cover the periphery of the

r ei nf or cFigg2 hearpaspectioe vieat oftate]dep isekfop aplicingsptival Sberebieste bathaikad.
Especially, the reinforcing menber is provided such that both ends of

the rei NFQ 8 WpdrBRERale OMGY dfake NAIEE: ih BQt3heat feh ol it bgsQpt i cal
cabl es. And the inner tube and the outer tube cover the reinforcing

menber %hﬁla rofRld 1&%%&? offRE BofEr £N%n %&B% lc@ﬁ/gef aB‘tW' th the

sheat hs o e optlca cabl'es, and are contrac ordingly, the
|caI f|b r i.ncl uding the s Ilce

bar . and Enk St eBrrop SrEnEn g RIS EO HaRG BYIOgh &1 WHEBAE RS adians view.

t her eb enhanC| ng the reinforcenent. Accordingly, sufficient st rength
agai nstb)ifa sidgiswy whew viewed ahonseenslssdss &9 is a frgnhipiew: ansl (d) e sideipiew when
outwardly projected in the length direction of the outer tube, an
adhesi vigwedatdeotheponhsidads of the inner tube to the sheaths can
i ncrease thereby increasing the reinforcement strength. Brief
Descri ptiign6 &fa pdisrebrivawiegoflad0di8h 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 fornmed of an
optical drop cable, to which the method for reinforcing a splice part
and the reinforcing structure according to an enbodi nent of the
present invention is applied. Fig. 2 is a perspective view of a

hol der  ug€geifiPferSRA E@%?ﬂlgféﬁg bfle HbReH f&ofeﬁﬁ’?xf%g}ge%g g%t%]lali] ?rbf:l;s ﬂé & géﬁ Ia,%d

a perspective view o 'der 1n a state

Fig. 4 is a ecross-sectiaonal .view.of the holder at .a sheath hal din

1 d partt® rnfrRE s Rk At g R P P e i s to
hol der, .in which (a), is a plane view, (b) is a side view when vi ewed
at one BRHACONPELYING IraMangs.f r ont view, and (d) is a side view when
viewed at the other end side. Fig. 6 is a perspective view of a

fusi on sl dde atusssemtionnl ¥pwiof angptigl cakdt fdriied of ewoptcd drapawhleptoheliich
Fig. 7 is a cross-sectional view of a fusion splice part to explain a

et hod thometteidrfboreinfoeritde splics gt Gl the eciferding stiidureetdididg to the present
perspective view of a reinforcing nenber provided al ong the fusion

spl i ce eBdollimdrit Gre Spplda PIE95Hs SESdriRBEYe Vi'b%foa; hblder hiksi P sﬁlﬂl,ililg[c Sptical

part to explain the nethod for reinforcing the fusion splice par
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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
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Fig. 12 is a cross-sectional view of the fusion splice part to
explain the nethod for reinforcing the fusion splice part. Fig. 13 is
a perspective view of a reinforcing nmenber applied to an opti cal drop
cable. Mode for Carrying out the Invention [0020] Her ei nafter,

embodi regaBle @k« 1 Mhb BAd-liRile HRTHA! PN Ge BhbRdIGA boll H: &ﬂ@é gﬁmaﬁ

and the reinforcing structure according to the pr esent |nven

be desc rj b tXHers H 1L ggeefroﬁﬂgc? oh 8n(% Qnd C@%ﬁ?%‘l %Cfe g{h&cca T&? Bf}ie

a cross-sectional view of an optica

cabl e, i.ch the nethod, for el nfor splice part and t

rei nf orpéftﬁgqést V)E‘E:FYIP’«?EL%% 8Pl ‘?Sol lteh}é’ %’rﬁ’toPélﬁﬁ&heﬁ‘é‘PiF 1grcan be exposed.
applied. Fi 2 1s a perspective view of a hol der used for splicing
opti cal bgderc%} ef theopresanh cobrdiment-hglds 3h¢ epticapeelpddtanty haviey thé cable
hol der in a state that each lid is closed. Fig. 4 is a

cr oss- gedtlilesegarate@vonf the siygocteng lade marishidaiycuiigthathih partpagt . Fig. 5
is a view for explanation of configuration of a holder, in which (a)

is a plamy)ew, (b) is a side view when viewed at one end side, (c)
is afront view, and (d) is a side view when vi ewed at the ot her end

id 0
f'el ﬁf OI[’ Cﬁ%étl mat[ﬁﬁccljér(o ‘J(I%el'lﬁ)];l](ile(?f%} ﬁ@éd IiE)r s Sé)th&fn\g?;hg 0 tlc z gIRFI‘ cores 12
nbodi be descrlbed 0022
is |OI : us?ef‘ g‘targger%ﬁﬁll—gfegegcfﬁgé @&f%ﬁeéﬂ%eg‘gﬁ‘lgé 2% 4ror med of an opti E:al !
drop cable i ncludes an optjcal fiber core 12 covered with a
prot ect i VB F%fﬁR@T of ge %{ﬂﬁa]ac%ﬁl%% heldclhy By hodder 24 galleg: se dhatehg aptical fiber
formed by enbedding anti-tensile menbers lid |ongitudinally provided

at bot Rorsi eis axposedefromtthe 2hd pertefithe ioptical shidlatli . 1@ hewgicalf fiter core 12 is
synthetic resin to collectively cover the anti-tensile nmenbers. A

suppor farngdIbyrevaaig a ghsdfibaviangitaa sedaah 14.i Meheldhehd 1408 9éhsHdNRY tedminal
formed on the cable part 1 |a.
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 Ilb are
connected by a thin part 1lc. The thin part 1lc is torn and cut,
whereby the cable part Ila can be separated fromthe supporting line
part 1 | b. The optical fiber core 12 is enbedded in the center of the

cross secf pffle@veliékel codtdiny PRble 3% Br cdit f r%@%{i}iﬁﬁg‘gg?ﬁ%ﬁghﬂy

| b are enbedded at both sides of the optica

are for h t rfaces of the cabl.e part | a.. The
cabl o parpe e Ml B Bihed BLORER Rt ngli SR B o141 the core
optical fjber core g can be exposed. A holder 21 of the present
enbodi fEAIHBE §O¥Re*opti cal cable 11 only having the cable part Ila
separated fromthe supporting line part 1 Ib by cutting the thin part
11c. [002%27] Next, the hol der (optical fiber holder) 21 used for
fusion splicing the optical fiber cores 12 to each other will be
descri be@neiside sfethehehiee bbdy BR dms aZotohdlding [khel, enthidils olfing i€ 32, and a
optical cable 11 held by the holder 21 is led, so that the optical
fiber ché#h hSidifg IRKPNSed fromthe end part of the optical _ cabl e 11.
The optical fiber core 12 is formed by covering a glass fiber 13 with

ool SPLOTH A0k TR T BEOSE s
opti cale, LB, @0hSiatPnddy 33,1 Old YidiPRRG e D L0 h S S RE e Tt 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 Iid 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 Iid 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

g



[ 0025] The hol der 21 holding the end part of the optical cable 11
that has been subjected to the term nal processing has a hol der body
22. The top surface of the hol der body 22 has a sheath contai ni ng
groove 23 for containing a part of the sheath 16 of the optical cable

11 and Qnhaind Nifg 2 Ok i Rhé &2 syl
Cor o 1 HREE B BT AR R AU RN o0k %(%%‘%?2@%‘%&%2@%‘%5 ¢ ERuf el e
' ce2b at a s

_ c opt Ical cal i
he. corSRbell mendtSREE 27 5l 8nd phES b BT RRISBRAT BT i ieParBLth 15

of the optical cable 11 contained jn the sheath contajning groove 23

r eache SRR TR S A dSHiF PHEUNS BlateapHL 7 & Cighesey @nbe fap B plafe sheath
around the positioning surface 25. A protective jacket containing

gr oove comtamyig geAYALhi ng the protective jacket 15 slightly exposed
fromthe sheath 16 is formed between the sheath containing groove 23
and t he f@#B8] contai ni ng groove 24. [0027] One side of the hol der
body 22 has a core holding lid 31, a mddle holding Iid 32, and a

sheat h hohdihpdet b8dB32 has BmagasterNeh dh@@orﬂ befadd Jrake %pEJ>§?1gesi9@Ea aide
which is provided in a holding groove 35 forned on the hol der body

TG LTI e e T S N
holding lid 31 and the middle holding 1id 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 therconto 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 hol der body 22 has a connection pin 38 penetrating the hol ding
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 mddle holding Iid 32 are rotatably
connect egipg@1t he hol der body 22 based on the axis of the connection
pin 38. The Core holding lid 31 and the mddle holding lid 32 are

r ot at abl e eto urface of e .jold bo 22

open andyrg?g}égagh h%gﬂ%gér{gg Ejgf di (%8&-] E%ﬁ@f pagt %{]s e‘ii‘%LeuB‘ﬁ Nhart %]ehas a
core holding lid 31 is rotatably noved toward the top surface of the
hol der Pﬂ:‘éfa{)g pEm é? BEFSGHY L BicesipD FIRIePA towanh the bolder bodird 8pd pavshing
of the core containing groove 24 and the protective jacket containing
gr oove pate path &4 gitehied onwsl e serfadeddf3le pushifigspember (ucAhetrashing platd okt 64
holding Iid 32 is rotatably noved toward the top surface of the

hol der ibfmhned2f clste adayeriatvesuch ddrebbeel dTigsHeath B2diGQVRIE IshotatHp paked
of the sheath containing groove 23 at one end side of the sheath

cont ai RbWed IOy Sudiec dfIR2R1der bLEAG 200 ' il 49
hol ding | e 52 haus s sahi ag oot b eﬁpaF?@e%%giﬁgﬁi%hgg%gﬁﬁ%?i@é’ggﬁ&l

mat er i r r . es facing the hol der body 22.
The co?ljéestoﬁyﬁlgiongwlSlﬂgﬁgfo}ga}ﬁlgmggﬁ%rgﬁ%%qe holding lid 32 are rotatably
noved to the top surface of the hol der body 22, whereby the

pushi ng E@é part 41 is disposed on the top part of the core

cont ai ni n %{oove 24, and the pushing plate part 42 is disposed on
the top P theath holding Hd 48 thas am ergaginggplye dbwa txsoposte 6jde to Fisidetrohgented
body 22 has a magnet 44 on the top surface of the opposite side to a
si de wiethe holdsr bodye2hol BhexpgagingDlatadl it dieposed Htwvebn hdiairgpflsiipp@Ppaatser2
connected. Wen the core holding lid 31 and the mddle holding Iid 32

are di sqrogeédnothe tsheath dplding 1idas afd idﬂ:ﬂalﬂ?bd%ﬁor&@d_w 22uppdiEnE BIe73. The
holding lid 31 and the mddle holding lid 32 are in contact with

t he
magnet cidhging gl ¢0Ms ROLEHBart 11 G (RO Hohl1Sicll1 e BRLAMNSF!hY ritable
are formed of magnetic materials such as 1rons. Accordingly, 1n e
state i 1 6 31land_the mddle .holding l.id 32 are
disposglqéﬁ&ﬂﬁg&%gghgﬁb 82303f9?héT%%aﬁgﬁmﬁgﬁyséﬁ@eﬁﬁg“E%FQfﬂ%?ﬁ?H@mﬁ
lid 31,and.th i ddl e holding. lid 32 are adhered thereonto by the
mgnet?hé%é‘ieégmglf hig ﬁé?ﬂhﬁotfl‘fl%é%]% arprionaded-h IRgheicky pag 74gthe
has a hinge gart 51, which is provided between a pair of supporting
pr oj ecturfge phibedrany sidginhe directipe ofithedetatablago pement teswdri tlgehqldert bogly 22
of the sheath holding lid 33 has a non-illustrated penetration hole.
A connedoinmad giiartafz3ed surfaiceg4det ween t he supporting projection parts
52 of the hol der body 22. The connection pin 53 penetrates the

penet r at[po34]hol e of the hinge part 51. Accordingly, the sheath
holding lid 33 is rotatably connected to the hol der body 22 based on

t he axi ; i D i i d 1S 1 45 1
‘ot at ab?@ﬁf%%ﬁﬁ ?ﬁ?&ﬁ e'ﬁEﬁEEIE';?BE%S%f ?%Céﬁgéﬁ? %‘é‘*%?? %ﬁz k%eo%fg?ﬁl%ﬁ lid
open . ¢] osed.. .shea ol di 1i 3 i.S ose uc a e
oheat riaiiag ¢ piad Be RS BRDpHRh By A b st e 4t FRESEE TSRy gwina
the ho Q?% oﬂé 22 “h?%?by the sheath holding Iid 33 covers the top
par t thokles hody r22c0ﬂ:[ |qﬂgﬁ§m§r1@}@t9€7lzg;_ 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 lid 33 has a cable pushing part 61. The
cabl e pushing part 61 has a pushing nenber 63 pressed by a pressing
spring 62 toward the hol der body 22, and a pushing plate part 64
attached onto the surface of the pushing nenber 63. The pushing plate
part 64 qgﬁ%grned of elastic materials such as rubber. The sheath
hol di ng I'I 3 is rotatably noved toward the top surface of the

hol der b 2, Wwhere t he pushi l.ate part .64.is di sposed_gn the
t op partqg"% cf el %rﬁzgtoﬁ)ﬁ}:eo gﬂﬁﬁ@ﬁ%? géﬁlgngggqé [”@gééﬁ enga?H% é?‘l‘@gg hWherebY
hol ding, lid 33 has an engagi ng plate 71 on the opposite side to a

si de cgh%él&aﬁﬁhqlgmsﬁ@ %lSd@?keg'owhfz statetthat @ﬁgb%ﬁ%goﬁm kid 33 iy elosed to the
di sposed between a pair of support parts 72 forned on the sheath

hol di ndioldedbady 3hd rotat ably supported by a supporting pin 73. The
engaging plate 71 has a claw part 74 on the front side in the

di recti of0d3f7]t he rotatabl e novenent toward the hol der body 22. The
claw part 74 is projected toward the side where the hol der body 22

and the aheRidibRe) Wk ngidki sh ﬁe%/iﬁg ﬁle%ev@ﬁ}&%? 'it e e @dé'%ﬁgiﬁ%ﬁe’a 13 fn %ﬁ?d

surface of the front side in the direction o e rotata

t oward . I3 I: r f t r ed face 74a. [.0034

A pr esdiBidl: ARGIRY 2 St KBS Slaant AOTGT G AP P aghsiited of
the sheath holding lid 33 ] he rear. side behipd the support pin 73
-t e THH PR Sh REFOI s G5 T S0Tsaveamelibe Pl heRhid O taepPisaLipbil L
The engaging plate 71 is pressed by the pressing spring 75 in the

di r ect Ao thef shepth fradding aid) B3, vohiebelds thewpartiof e sgmihekﬁt plothe diptiead toable 11
of the claw part 74. [0035] The hol der body 22 has an engagi ng cl aw
77, whilobughathe Beorge poesdingi fofve tolf ¢hecprasvimpaspring4s 2othat et engrgiorghdltiakid
71. The engaging claw 77 has a tapered surface 77a downwardly

i ncl i ngd ahdvRmaidtReoling BeBBON 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

<12



[ 0036] The claw part 74 of the engaging plate 71 is engaged with
the engaging claw 77, whereby the sheath holding lid 33 is |ocked in
the state that the sheath holding Iid 33 is closed to the hol der body
22. [0037] As descri bed, the holder 21 having the above structure

i ncl udesabldel 6ot BadiBbedi Gickied 13 th@Rgmide pfﬂ'cééyn?% RQlodiaftgd! i'h]f{h% ﬁtgtev\!ﬂﬁf?ﬂﬂe

are attached to the hol der body 22 by the magnetic force o

t : I d ; : | j 12 dth t of sheath 16
of "t he ek PR RO B e AR B ST g 11d 33, whi ch hol ds

t he part[ @;ghe sheath 16 of the optical cable 11 through the

st ronger g @ sing force of the pressing spring 62 than that of the
core holding lid 31 and the mddle holding Iid 33. [0038 I n order
to hol d tYReNEHIngaPuEasE therlikg may the fhonerben the edaei ofghe kad surfapst Lhaeof the

descri bed above, the optical cable 11 is subjected to term nal
processihagh Spedlowevet, |whent the sideatfacd 6 6a ofrthersheth 116 rexqhes ehd pesitioning
optical fiber core 12 covered with the protective jacket 15. The

pr ot ectsuleqg 2% Kedirslibrihéed beMBY el wiFdce leaavhiding el 9hér B8bte 96 athRd the
protective jacket 15 to expose the optical fiber core 12. A

pr edet §o8HiBRR:| LAGLD 29f h@&r&fﬁggﬁ, Hlléépl?%égcg?eoﬂ}\%z)ﬁf{)e Ich@g%lﬁg ﬁ% 211& RoldRr

renoved to expose the glass fi

cont i wedl PRYER RRL RS uld eoloR % B BB FES b e Mrat i 1

16 is cogﬁﬁifed in the sheath containing groove 23. The protective
j acket 1 contained in the protective jacket containing groove 27.
The optical fiber core 12 is contained in the core containing groove

24. The ©Bpes baloptediceble 11 jiscontainet inrthe heldei baslyt2Zoenchfof theecoanboldangtlid 31,

t hereof, so that the end surface 16a of the sheath 16 reaches the

posi t i ¢ myldkudldiog 1id32, aml thhisseatialyoldinlgdid AR is eathtablyahbeedtd bk bRisedas

been subjected to the termnal processing is contained in the state

that thelmoptised thattleeotd hbigin0sd 81 an@ehd Riddiendigingdald PP9% Bdposed 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 forned 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 forned
on the end surface 16a cone into the relief groove 26 around the

posi ti OftbdaghoSdpingd 78, 2AccAAGRNHIRONMw fahe740RkhseaGabl e th S
contained in thegholder bog%ﬂgz mﬁfﬁgﬁﬁ beingg%$?ecte§wfr%%?@%ngﬂfTLSo
f or med t.h 1 [ 0041] Once the
opticaﬁH%gE?QE%?HFgaé%ﬁggﬁ%ggw?%i%ﬂgﬁﬁ@ﬁ%@%ﬁ'g%y 22, each of the core
hol ding Lid 31,.the middle.holding lid 32, and the sheath holding lid
39§ otthE ARk AEPED 68 4S Brestadionto thepait & Be bt RG0! heorisabiible [
hol ding lid 31 and the nmiddle holding lid 32 are di sposed on the top
sur f ac&Usftotthe Prissiag masaRey rressed faward the holdar hedy 23 b3 Tthampdessing spiidg 6.
holding Iid 32 are adhered thereonto by the nagnet 44. Accordingly,

t he optAcsaidifglipehe pwt ef th2 sheuth § hef dheatital t4blan ¢ ipstemgboheldid hel d by
the pressing plate 41 of the core holding lid 31. The part of the
sheat h 1f048] pressed and held by the pressing plate 42 of the mddle
holding Iid 32. [0042] The sheath holding lid 33 is rotatably noved
toward t g holdes bad &l e th

cl aw part e74 of the e%g%g?sn%&gm%%&&%@ S ?]ﬁéé ?%p?&égl @]laerr 3%@12 of

77a of i claw 77 of the holder body 22. In this state, the
sheathtfp%ﬁﬁﬁggﬁkquB is rotatably noved, whereby the engaging plate
71 isro t$§%¥ ved aganst the pressing force of the pressin
spring 7icanyile rSeRatatng ghe oatiem qabler [ik.1aqeh of dhatcarn holdingelid 31, the
whereby the claw part 74 of the engaging plate 71 is noved over the
engagi AUddp haldng lididh andahe slrathehe)digiediy 13 iatretablyi moved at atdvgrsedireetion
in a reverse direction due to the pressing force of the pressing

spri ngs that Aeclopdiurfgteyof theehotdeawopanl iy dpéredehaabe delvdsidy thaaoRNgRer e
claw 77, so that the sheath holding Iid 33 is |locked to the hol der
body 2@ptical ddMge Pr.€ssing plate part 64 is pressed onto the part of the
sheath 16 of the optical cable 11 due to the pressing nenber pressed
t owar d t[[t]ﬁ44]ol der body 22 by the pressing spring 62. Accordingly, the
part of e '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.

14



[ 0043] The hol der 21 surely holds the part of the sheath 16 as well
as the optical fiber core 12 of the optical cable 11. Meanwhi | e,
when separating the optical cable 11, each of the core holding lid
31, the mddle holding Iid 32, and the sheath holding lid 33 is

rot at abl yheousien | splider’ BYELRGudS "L FhdiH piRet € 04Oty faﬁﬁa‘?r oF Ho
hol der body 22 ?;ﬂépéned t her eby releaginsfﬁﬁ%pﬁglgﬁng‘%@gt e optlcgﬁr
cabl e i | 4 . a th 1 d hol.ding .l i
35 ar e TRl 103056 WHEr e BoR o Eaclfie 16 btPpdl e ARl Afes 1
force of the net 44. The aqi late 71 is_ratatably npved

agai nst™% ﬂ%taﬂ%gg's Aiarhedy cgheog&%ﬁ’g %]rgégesmﬁﬂn@%ﬂnn@eﬂ?? &g gneyringt pegts 103,
engaged state of the claw part 74 that has been engaged with the
engagi ngeesbxithe optics] fibereapsesdl2 ofithe eptiqabeableshld heidhy Hetwldirngl,Irespe@dvely,
is rotatably noved in a reverse direction. [0045] Next, a fusion

spl i cemrepdsktidned des CusidrepositionFi dMednwlsleathp@okieacli Meving £wyraietridsstructure
fusion splicer when viewed in an obliquely upward direction. For

exanpl ere @urtéd &is tHeddo®kr nfbulntifig phits B3, Hsh&tiveRl i cer 101 relates to a
machi ne used at an optical fiber equipnent construction field to

fusion spjguge 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 positicning 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 nmounting parts 103, onto which the holders 21 hol ding
the end parts of the optical cables 11 are detachably attached. The
hol ders 21 are nounted on the hol der nounting parts 103, whereby the

opti cal fl'ihQ.ef[lsi 2 rsﬁﬁcejrzl A inEﬂl%eQ %t Iileca"f’llcorﬁtgﬂh‘igﬁ p}&cegﬁ#% ﬁgﬁhélgﬁ\flﬁﬂ%e%ﬁﬁ%s ﬁ]éd

21, respectively, are positioned at a fusion  posi

hol ders_21 havi ng S. ri.c.structure _.are noynted on fhe hol der .
nount i r?an%%ﬁtwg afo%‘ﬁlef%'ggﬁ%? :lg%layd A pORSTIve tuhgel Pudf @ﬁscﬁlﬁ’ﬁgé%eéqa%ﬁn pch
104 includes a pair of V groove nenbers 109 for positioning front

ends ofov¢dhepeiirhsry of mBwsicasplice part 8 xredaide R 71 bevesiethsptiesldite cores 12,
nmounted on the hol der nounting parts 103, and an el ectrode 113

di sposéu usetnebeatehe Thaileabéoritaglioopmensitigapast 10inkhides its ierglusing opening
surfaces of the glass fibers 13 of the optical fiber cores 12 facing

each otahéclosingeugdt laBeat i pakiddi 26faaég €o the fildien proséRhgRfaBCRASI Ng part
104 splices the optical fiber cores 12 positioned at the fusion

positionumhgpugh heat fusion of the glass fibers 13. [0047] The V
groove nenbers 109 for positioning the optical fiber cores 12 have a

cach ot hap (it PEBRA et @R, L e P RReivis axdiub e it Bl GRgch
s g T e S ST g, T
hol der nounting parts 103 hold the optical cables 11 that have been
subj echelders ltaie moapiedeal thp heldeswionging parlsd 21 uwherabypthedesion spliqeaunatt S of
104 is open and closed by a non-illustrated opening and cl osi ng

cover . tHeG4i83! 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.

16



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[pgpjusing a heater. The heat contraction processing part 116
includes its exclusive opening and cl osing cover 118 and is provi ded

contr act Fon e oietlof Bkl ARG LA Bits P s telbel e ol F Rty Fies 2

contraction processin SO I'nc

121, on i.ch. 1 he hol.ders 21, hol di.ng the end par of the optical .
cabl es T Hr e 'JBt2HEHAVT yﬁjﬁnﬁan"t @‘b‘fthf’nﬁrofﬁﬁflﬁ%r“é&%ﬁi%“%@ntj opAhg gatical
hol der npunting parts 121, whereby the fusion splice part S of the

opt i cal®@Plepdt- cores 12 is positioned at the heat contraction
processing part 116. [0050] The heat contraction processing part

116 has &naotheidptiosltaableed 1 heahad ofi ohe haldérs B4, thadlasofiberadBiangcuthts a cutter
adhesi ve tube 134 and the protective tube 135. The heat contraction

pr oces s hgvep@apieddttfminedlanganghdConhcaéss Sedtitas CeThERSdat 2 hee ARBRH S the
tube 134 and the protective tube 135 at a high tenperature. After

that, iHgIdRF #Rlnfiky tlroéfo.tftﬁmsiﬁﬂgglg&&tlél,%spﬁgtg‘{ey&s%g@;gg}ls g

tenperature distribution is provi to the gly,

bubbl es ﬁﬁ)@ﬂ ated in the adhesive tube 134 and the protective tube

135 upon-héating is easily discharged fromtheir respective end

parts. The fusio ,sg$ic§é %gl i ncl udes an operation part 119 for
H> pro8dssi

oper at i nGCEHEE S grspht ©f Haw ontinl tiiher weres lomrterding dipm the
processing part 116. [0051] Next, the case of fusion splicing the
opt i cahokderse?] amsrnesitippedpy tthe Vogobea menattsre 5091 of tiel fusibe plemssing eit 104.
First, each of the optical cables 11 to be spliced to each other is
subj ecfld end paets mif rthd ghso dibesi IByateofaempas eathtleptat eiad filsiddepostiireby H2
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 term nal 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 gl ass

fibers cdugvedl farfabé RQ&’ 133 Céthyfred ® h3\RnRr Bﬁ@ds%ttﬁﬁtrﬂd?ﬁ’%é S1104i8e25YAnE Lk

Cross sectlons e holders 21 are nounted on the holder nounting

parts p refer to.Fi .
o053 “RCCBY %%%W?Wﬁ{e Py bé‘rﬁé %%961" PR SBtY dspSiiLpren
cores ext.end] the hol.ders ,21 are one roove
rerber SZBERE PROPHES T aw&éégmalsa%eﬂ e T st thmgiane
gl ass flbers 13 are faC|n to each other at the fu3|on osition by

the el S¥ifag Ay 1% are Sbﬁatbrﬁleﬂoglﬁla@ dareag 32l piieret the shesdlst lél)f.l@th@fomlhd cables
fusion splicer 101 is operated for electrical discharge through the

el ect r ddewradBpossd. t hat the end parts of the glass fibers 13 of the
optical fiber cores 12 are fusion spliced to each other. Once the

optical f00s6f cores 12 are fusion spliced to each other, the core
holding Iid 31, the mddle holding Iid 32, and the sheath hol di ng Iid

33 of eathe Qhyitd1enne! dess 1§%naﬁ&ing%eg}‘dsgibﬂ7sﬂﬁé@§£ht %reoﬁ{sggﬁld rr]%laﬁ}ll e Dye

11. [0054] Next, as illustrated™in eintorcin

is pro t r ice S of .th
o, P OEE 8 2 5, O PR 7B R R o 3 e
of metal s such as. stainless Ss or, ceramcs. As illustrated in
Fig. 85 ?aﬂeti%fﬁaﬁmeﬂgnﬁi&ﬁb@ﬁ%@@f’ﬁaenarea kb surface part 131, and
a circular curved surface part 133 when viewed in an aspect of its
cross sel¥6h. Both end sides of the plane surface part 132 of the
rei nforcing menber 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, conpared to the center part, so that
both the end sides of the plane surface part 132 are |ower 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 pliapspjsurface part 132 are sheath disposition areas 132b where
t he sheaths 16 of the optical cables 11 are disposed [0055] The

tical f e. part
SPsposed Th i 50 SR chrd 0 it 09 (0 BRRAOISR (412 Iqupsﬁjaeﬁ f thg e
132 of ar.c 131. The 16 are disposed in the
sheat h élpggé # hSﬁ“’Lé g‘éesn?%ﬁoheﬁt seBBIcte B}‘i t@?l%%at%rt éFﬁ“émgtf;‘émaIBﬁéﬁﬂ@’éPaﬂ
tube (ipner tube) 134 having adhesi on and made of a heat contractive
resin dh¢tgel so élb’ff theaadhgsive fybgst3dds elpsechtorthg fudon splisepartds prowidedpéonpIhe
covers the fu5|on splice part S provided along the reinforcing nenber

131. [ oe®HreingThembethEdli v dcabiingl @ 4thbasinfortiap ghémbkirnesisgitotided ar@grthe
than a Il ength dinension Li of the optical fiber cores 12 including

the fughson sglidegRrtst thSophes ibei Edty12 YHBB obhieal *ERBS | V.&inH ¢BGerdSdith the
covers the fusion splice part S prOV|ded along the reinforcing menber

131, bohRedidierprds cfage&ﬂae[ | 96cd uf g 09102«%9 g Hsnddie
Flifes Tfshe

parts of the sheaths 16 o t tic respec
[0058] (50607

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 1.3
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 nounted, the opening and cl osing 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 olodcbencptbieedle flbbe85 ¢OMBEntR KOYRIS e MdsN 1tRenad r&ﬁ%%lé’%%%&@%l of

134 is positioned at the thermal contraction processing par

[ 0059] thehé'hth?atcg{)ﬁggq[ce%sﬁgﬁagﬂféiOn part 119 of the fusion splicer

101 is operate ater. Then, the adhesive tube 134 is
heat contracted b he heater starting fr the center part thereof,,
S that EhisREG ENAULDIE RS o G BEIED DRI 37 GAVH ik tha protastive
provi ded al ong the reinforcing nenber 131. Accordingly, the

r ei nf orfebentnis pEHoneiat the hrabeandisgtion pregessing pauidilén splice part S of
the optical fiber cores 12 of the optical cables 11, and covered with

the adheBl06r] t ube 34 closed to the fusion splice part S so that
I ntegration is acconplished. [0060] Next, as illustrated in Fig.

10, the ppthicahteCthblopsralidn phe 1dotoAeRethsfohAMisde ol Bp&ated to hdRdhd Héater.

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

sli des g b %otkgt?vef ﬂdﬁ%} q?gg? k&S RRhded bﬁ E)ﬁé@ kg@ey\%t%’[glg%{ﬁqrﬁgﬁg RLNE part

tube 134 1's covered wt protective t
PLOLeEe WP TR R SRS hec B SR 2O s e
fusi Onagl%lsjv%etugg r1t34.s' Aégocrdoi%g{yr,]gals%lluﬁ(taer& itnhlgig. 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 di sposed
over the sheaths 16 of the optical cables 11. [0062] The |l ength

di mrension L2 of the adhesive tube 134 is |longer than the |length

di mensi Qitabi3. OfThé gidH QfIRG! payest h ; i
protecti vg t ube 135100\9/%r S I% hesfdégs)c?:\jﬁgrﬁ)el slggég?ﬁﬁajéttg&%aggﬁfggvdﬁ%%%f ﬁestlsﬁaence
adhesiwﬁh 134, both ends of the adhesive tube 134 are projected

from bo € ends of the protective tube 135 outwardly in the length

directio The, di mensi_on.of each. of hoth the ends of the adhesive

t ube 134%}312 3@ éfgt%ff‘raé Sb‘é?t‘?ﬁ‘%?ﬁé4 eRd §hegiroteRave e d 86 iae made ef 2 sgnspgrent
preferably about 0.5 to 1.0 nmm [0063] Once the protective tube
135 i s 'ABni enkbla the fasper spdice paith Ses be scear mnflvenet afthe HY tags derls @ppessed.
t he heat contraction processing part 116. In this way, the fusion
splice pfdd67F of the optical fiber core 12 covered with the
protective tube 135 is positioned at the heat contraction processing

part 1161n bfIBBH protedehitefusion spi@ parS, AP Bisi PhicPPhdt Slhy tﬁ% g\ﬁr%ed with a

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

prot ecilye, f s alneégfecltl%%] I'B%g% C?‘ﬁ%%ﬂ“?‘ﬁ&e g(gflt g%/lgél?ﬁn I?gs?% ﬁoébeil%%% IE(I%nQ%F%r gﬁstg%d

the cent'er part thereo rve

t he fusi.gn splice part covyered with the adhesive tube 134.

Accor dioﬁgTey",v aél%erirﬁ?qj@‘tcpi?léedl?‘%; Fig. 11, the reinforcing menber 131 is
provi ded_al ong the fusion splice part S of the optical fiber cores 12
of the ophs &xfoncybice gart £ may e cayaedmiibe pyfindpremadhesngtal.t ubehat3sse i
the protective tube 135, which are closed to the fusion splice part

S. [ 006®jion 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 I n ot her

words, weR dh&ivrdhssiiveid fecﬂe@%@s@ﬂﬁ%ﬁstgf Iﬁ%:ngﬂlt (iiiYé%tig he tl‘}eg]?rof’ercﬁ‘ﬁe tube

heat contracted and closed to the fusi part t he Tengt

di mensi@ns . hve tube 4 d.t he, pr ctive tub
135 ar & Shge By s duyich 45 E PP Be chBCoTi? R GEITHE s Beadi o
optical. cables 11 in tQF | e g}h di rection. 40066] If the reinforced
fusi on BPFI¥e parteRlh e ROfgremept SPRgthNcEFases- bui | ding, in order to
protect the fusion splice part S, the fusion splice part Sis covered
with a wEapdeéally @@P%ﬂmwl@égtﬁmfethmeﬁs whilehadhesiva dibet Bdbmdntbatprotective tube
contracted, as illustrated in Fig. 12. For the weather resistance
tube 1365 déerlapxagptith tiee shdathsnbélen dhe dength dbkctam Beanleastod Smini RkERent
soft polyolefinresinis suitable. The fusion splice part S can be

nor e satieéforPfoRtcsit tBE ali¥eshiRaube At and ﬂféa:ir%é‘t'fkfe@tubé' B85 i3fhe sheaths 16 can be
Especially, if the adhesive tube 134 and the protective tube 135 are

made of,cq.{y ansparent resin to enable the fusion splice part Sto be
seen, influence of the W rays can be suppressed. [0067] I n order
to prote 7hj1e fusion splice part S, the fusion splice part S may be
w apped wth'a tape nmade of an el ectron beam cross-1inked soft

pol yol ef|n resj? to be heat contracted, instead of the weather

r esi st antethegpigtoraigg membpgs 1315 thsrhedgtiof dhy shepthalippapitinn aressel B whern the
cylinder made of nmetal. In that case, the fusion splice part S can be
nmor e sthasiyl 16 atei disnoseks. lof@0 @8 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.

22



As described in the above, according to the nmethod for reinforcing a
splice part and the reinforcing structure of the present enbodi nent,
the reinforcing nmenber 131 is provided along the fusion splice part S
of the optical fiber cores 12, and the periphery of the reinforcing
menber 1380733 covered with the adhesive tube 134 and the protective
tube 135, so that the fusion splice part S can be surely reinforced.
Especi al r e nf GLGi r 1 rovi ded such tha th _ends
of the rLeI?ﬁ ﬁf%‘?@fen%{ rfr%el(r%t%g rfﬂlgséeﬁr% a%gvaﬁg ﬁhfaﬁ}% s%%raet S atoﬁhetsﬁ?ggﬁéﬁpegﬁﬂon
cables 11. hesi ve tube 134 and the protective tybe 135 cover

Che r o5 coR ot M ilCceing TpRety ol isot Heeuaghof S Srclistomed Res thathgaths
overlap with the sheaths 16 of the optical cables 11, and are

cont r actbedre digosediithicysropvierady hidss cewrabarthe srounting ability af the beinforcing
cores 12 including the fusion splice part S and the sheaths 16 of

bot h singasberhirleat ther shenthis dgr intredsasheAehyresulbathe iinggtation can be more easily
reinforcenent. As a result, sufficient strength against the tensile
force iagcassiishedl. [ 0069] The adhesive tube 134 is projected
outwardly in the length direction of the protective tube 135, whereby

the adhegjpp tﬁ@"gﬁﬁ)vgfp&sp@;lh% by %}ﬂédofjostiﬂ? i %ier?oéc?ﬂ?é%?rﬁbe{' 931§ the

sheat hs 16 | ncr €ase. result, the'reinforcenen

dnes: SR IR BHLS T IR PRabY e PiE "Rk 0GP knni ng with the

sheat hs &% iﬁ the length direction is at least 7 mm sufficient
adhesi onl%dfte of the adhesive tube 134 and the protective tube 135
to the sheaths 16 can be assured. [0070] In the reinforcing nenber
131, t helthide degiomsplichie] Glhdkea holders Bd sire atachableas Hos@ivemttlear koltdre 21 may be
sheaths 16 are disposed is |ower than the core disposition area 132a
wher e fiked tapthe Gadiorf sphieer dr es 12 are di sposed. Accordingly, a step

di fference caused fromdifferent contour of the sheathe 16 and the

optical Thd@isiGOEsich2 10EHas ttﬁ@hsa‘tdcoma&ﬁﬁlepr%@@ssgﬁg ISAJSHE 1%@%@@; T6heHiSiter,

to the thickness of the sheath 16 can be renoved. a resu

transf op MBI QR Yind M QA hE ﬁot%ds%g Z{Tb%ofﬁﬁaég‘ éeaq L&%nt%&’cé%ﬁ{[ﬁe icat Gontraction

di fference can be suppresse resen

described_cross- [ rect | ar optical drop, cables as an exanpl e
of ¢ heP ol a5 s Hor i BY B o auibpiBr RunE TRBBOGRAYS HE heaier,
appl i cabl e ogtigﬁl,cables 11 are not limted to optical drop cabl es.
For ex¥hfhat the phesivestube 1M asd: the profagtivsetubp J3F anay e theat eenjrctstl by the
splicing the optical fiber cores 12 of the optical cables 11 forned
of crobeteraaespsatively.cul ar 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 nenber 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 forned obpnt icagk, f7.opeaRiRg RFe 18! shafRly: {4 ﬁﬁﬁ@q sfeg!

di sposi tion areas 132b. Q%I 0073 The groove parts Egglhﬂ%r & bore
cont ai e r rned at e sheath di.sposi |on re
139 oft Sﬁfﬁg. ST e fﬁ’s SRR, 457 SSRRne 1387 Eiper
and the s 16 are osed i he gove parts 132c mhereb t he
mount | nta 15'? tRFO@FﬂY%BJ%Fe(gH%P&GEg ﬁ%‘@f hey 3gsigpncefub esr%al%iﬁ@nfeﬁce part
i ncr eases, As a result, the integration can be nore easily

acconplﬂ@ﬁ@@aﬁ) Since the groove parts 132c are forned, positioning
the reinforcing menber 131 to the fusion splice part Sis

facilitated, thereby increasing work efficiency. [0074] In the
fusion splicer 101, the holders 21 are detachable. However, the
hol ders 21 nay 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 nay 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] Wil e the present invention has been described in detail or
by reference to particular enbodinents, it is apparent to one skilled
in the art that various nodifications and changes can be added

wi t hout departing fromthe spirit and the scope of the present

i nventiopimdhe present application is based on the Japanese patent
application (Japanese Patent Application No. 2009-058617) filed on

March 11, 200Q9 -Whi h e her.ei.n ncor A

rei:e:r erjlice Dg‘scr |l?)l}%| gdlrj oin?%% gfa; hceit:l!g(r:r}[a[:g}f if@ﬁ?ﬁ% f:}i"zr?lfns 8%??@‘% from
i ca er.

Saon cbfunSRE 5Bt phAblcalPablen 36 SRIEA IR sar BUsrs TH6rmehea tharspersed by

groove part, 134: adhesive tube (i nner tube), 135: protective tube
(out er PUBEFINEIZ6: weat her resistance tube, S fusion splice part
(splice part) Caims 1. A nethod for reinforcing a splice part where
optical fibeprovalies acxdiefocking memlrarsdiemd hise eplice pait rsoothapotiC @hds of the
cables are spliced to each other, the nethod characterized by

conpr i $¢ifAfbreing membek OVl r\ﬁltl@edfcﬁldfft&rs‘h'eﬁﬁs BERR@pticd] @ged;Ne splice

part so that both ends ofp t he reinforcing nmenber overl ap wi th each of

the sheaths gfyelife JORkipHAY Rt 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 I 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.
3. 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
menber 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

i nner tube; and covering a periphery of the inner tube by an

outer tagbe s he.y: . I it ach of
t he she%t hs gfh Epﬁ%thggif?{:gﬁg%aﬁé%tg ﬁgggtptaha%éép ﬁaé él ‘f]cfng.ﬁi? to\#Seor}i (galms Pto 5 ’
out war d| ojected in .a length direction, .gnd contracting the outer
Cube. 2RSS kS SombrBine i ois hacaptsny P BoHE bE 6F iy lich peitarih o
1, characterized in that lengths of parts of the inner tube and the
out er tWiEEhGVRISASEITRE- wi th the sheaths in the length direction is at
least 7 mfmm 3. The nmethod for reinforcing a splice part according to
claim .or 2A sthateetier irgiefbréing tahgtlice ipartt where eopticalr fibsrgearenbetendiag from
sheat h di sposition area where the sheath part is disposed is |ower

than a shedtks off SpisoftdptidalasabRs hesteudnite chthieared hyR@mRIR: part is
di sposed. 4. The nethod for reinforcing a splice part according to

any one of Ch%ﬁﬁ‘or@iﬂgom%mb%l"%@ﬁ&ﬁf glifogl e §Iﬁfc€‘;§%ta%\9megp%‘8ﬂlp@ﬁ% éfﬁhe

contai ning the sheaths in a sheat ositron re the she

part is..dj ' rei.nf orci menber 5...The et hod for

r ei nf o?%lgﬁ%&gg g‘%ﬁ‘gégc’%%? ‘glél%:%arc ioﬁg%s&e%%%ﬁhﬁf’%??i%@?%ri zed in that
t he groove part of the rei.nforci,ng meﬁtﬁr is$ in a cross-section shape
corr espondi n{f! {155 (hSr3yETNS £ RepBhep ot the spics prst ppvided) with hesseinfoging
The method for reinforcing a splice part according to any one of

cl ai ns membsr 50 thatdosle eeds eldelipnardrbs pedrtg it endnof thepsbieatbh ef yheodptical
the outer tube of the splice part with a weather resistance tube. 7.
A st r ucthles theannergilnd loring cantactep] arele part where optical fiber cores
extending fromsheaths of a pair of optical cables, the structure

characteri zeg cklbter&@lﬁ’édv%iriﬁ% a periphery 8f f1R1iRc? Tt en\@ (HRIFOET ers B Hfl&Hhter tube
along the splice part so that both ends of the reinforcing nenber

over | ané’ﬂaE)hwﬁﬁ‘%Qc}PEf m&esh%g'tﬁgblf‘?heoépﬁcg? cﬁﬂég, Gl 15R%E Saner 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 menber 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 2 hat TRELRuSRAS R refnfG Rt £5plice BRrONREIRR: W 8RC Br Aaidi¥ 2I t§; 11,

sheaths of the optical cables, and that the 1 nner tube I's outwar

proj ect L i | i.n ontracted, 8. Th

struct uc(rﬁglra;P %}*@?deﬁﬂt%ﬁﬁ r%rg)% ghls% | gﬁﬂ%éﬁ%eaogé er%’lhﬁap I%F%Yeﬁ?%‘f‘fﬁh a weather
character.i,zed in that |engths of parts of the inner tube and the
outer CEHHSEEHPpping with the sheaths in the length direction is at
least 7 mMm 9. The structure for reinforcing a splice part according
to claim7 or 8, characterized in that a sheath disposition area
where the sheath part is disposed is |ower 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 forned in a sheath disposition area where the sheath part
is disposed, in the reinforcing nenber. 11. The structure for
reinforcing a splice part according to claim10, characterized in
that the groove part of the reinforcing nmenber 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 clainms 7 to 11, characterized in that a periphery of the
outer tube of the splice part is covered with a weather resistance

t ube.
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