Title of the Invention OPTICAL FI BER HOLDER AND FUSI ON SPLI CER
Technical Field [0001] The present invention relates to an optical
fi ber holder for holding optical cables having optical fiber cores
and a fusion splicer having the optical fiber holder. Background
Technol ogy [ 0002] As a hol der for holding an optical fiber core of
an opt i cdlitle abthe Inkartidnusi on splicing optical fiber cores to each

ot her, there has been a hol der including a base having a thin groove,

i n whi ch gPRCAPIFBER AORHERE AND EYBPORGHINorRan end part of the
optical cable is placed, and a Iid pressing the optical fiber core

pl aced i Al g9r oove of the base (refer to Patent Document 1,
for instgﬁge c E\elpat ed Art Patented Docunent [0003]

[0001]

The present invention relates to an optical fiber holder for holding optical cables having
optical fiber cores and a fusion splicer having the optical fiber holder.

Background Technology

[0002]

As a holder for holding an optical fiber core of an optical cable when fusion splicing optical
fiber cores to each other, there has been a holder including a base having a thin groove, in
which the optical fiber core exposed from an end part of the optical cable is placed, and a lid
pressing the optical fiber core placed in the thin groove of the base (refer to Patent Document
1, for instance).

Related Art

Patented Document

[0003]

Patent Document 1: Japanese Patent Application Publication No. 2003-207679

Summary of the Invention

Problems to be Solved by the Invention

[0004]

However, when the optical fiber cores are fusion spliced to each other, the holder only
holds the optical fiber core led at the end part and having poor tensile strength. Accordingly,
the optical fiber core may be destroyed or damaged during the fusion working. Thus, a

problem may occur in the fusion splice of the optical fiber cores.



Pat ent Docunent -1. Japanese Patent Application Publication No.

2003- 207679 Sunmary of the Invention Problens to be Sol ved by the

I nvention [0004] However, when the optical fiber cores are fusion
spliced to each other, the holder only holds the optical fiber core

|l ed at the end part and having poor tensile strength. Accordingly,
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| ead-in works. [0005] The object of the present invention is to

pr ovi deptenl dpen whlesfand enndvessdorleadkpawbiksof successful Iy hol di ng
optical cables w thout causing destruction or damages and a fusion
splicer [@o6hg the optical fiber holder. Means to Sol ve the Problens
[ 0006] An optical fiber holder of the present invention to solve

the abovenPrpfles® the! IﬁEé%ﬁt tnweﬁﬂo@gg'tsaﬁ)row%egn %Bwfﬁﬁe?aﬁoz@é}' gl%aale of

term nal of an optical cable in which an optlca er core extended
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splicer having the optical fiber holder.

Means to Solve the Problems

[0006]

An optical fiber holder of the present invention to solve the above problems relates to an
optical fiber holder that holds a terminal of an optical cable in which an optical fiber core
extended from a sheath, the optical fiber holder is characterized by including

a holder body where the optical fiber core and a sheath part of the optical cable are to be
disposed, a core holding part that presses and holds the optical fiber core disposed in the
holder body, and a sheath holding part that presses and holds the sheath part disposed in the
holder body with a stronger pressing force than that of the core holding part.

[0007]

In the optical fiber holder according to the present invention, it is preferable that the core
holding part has a magnet that.presses the optical fiber core disposed in the holder body with
a magnetic force, and the sheath holding part has a biasing member that presses the sheath
part disposed in the holder body with a biasing force.

[0008]



a hol der body where the optical fiber core and a sheath part of the
optical cable are to be disposed, a core holding part that presses
and holds the optical fiber core disposed in the holder body, and a
sheat h hol ding part that presses and holds the sheath part disposed
in the holder body with a stronger pressing force than that of the

core hol @i fg @aichl fib&OKbIfler accardidyetoopic predent Inberiidiglideholdecosddi prefeably
the present invention, it is preferable that the core hol ding part

has a mRgagloskibatngRuBRSEFor lhdSitieRhE GRS oblidE EatiOhea MRROSET: A edd Surface of
hol der body with a magnetic force, and the sheath holding part has a

bi asi . th t di din the hold
pody wiirarg st EBRRE e GuINET " Do Lo eal 1iber hol der.

accordi nﬁwg the present invention, the hol der body preferably has a
position 3 Lurface for positioning the optical cable in a manner

that an end surface of the sheathe reaches the positioning surface.
[0009] In theroptica)dihes dplder peaording éethearessatiinygniian, ithe prafersblgtthat a middle
invention, it is preferable that a m ddle holding part that presses
and holhdklingparsthetpriesseannd bélds the shpdth patt of diel aptical qable\is pedidedtbesesen the
the core holding part and the sheath hol ding part. [0010] A fusion

spl i cecoRGeMibd Pt ked theeh&te 56Ming payent i on rel ates to a fusion
splicer that fusion splices optical fiber cores of optical cables to

each ot hgpot he fusion splicer is characterized by including any one
of the optical fiber holders described above as the optical fiber

hol der tRailusigglsgﬁcez%nacggr%h%a{ot thgfprés%gt ﬁx%liﬁ?oanl re?a%gsl a [ﬁ%?o%lllplicer that fusion
splices ointical fiber cores of optical cables to each other, the fusion splicer is characterized by
including any one of the optical fiber holders described above as the optical fiber holder that
holds an end part of the optical cable.

[0011]

In the fusion splicer according to the present invention, the optical fiber holder is preferably
detachable.

[0012]

It is preferable that the fusion splicer according to the present invention includes a heater
for heat contracting a heat contractive tube covering a fusion splice part of the optical fiber
cores, and any one of the optical fiber holders described above as the optical fiber holder that
holds the end part of the optical cable to dispose the fusion splice part at the heater.

Effect of the Invention

[0013]

According to the optical fiber holder of the present invention, the sheath part as well as the
optical fiber cores of the optical fiber cables are held by the core holding part and the sheath

holding part. Accordingly, the end parts of the optical cables can be surely held, without
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In the fusion splicer according to the present invention, the optical
fiber holder is preferably detachable. [0012] It is preferable that
the fusion splicer according to the present invention includes a
heater for heat contracting a heat contractive tube covering a fusion
splice part of the optical fiber cores, and any one of the opti cal

fi ber halislag srobésus siekds deanetias ot deenappt resaltinkifiven hbldingemly hatophiodldtber
the end part of the optical cable to dispose the fusion splice part

at the aeater. Effect of the Invention [0013] According to the
optical fiber holder of the present invention, the sheath part as

el 2. S sl s 852000 ABSHERh AU £RL 3 Bl e
causi ndn T B PEREne ooy (RSP IR AT Danapie it o PP e aptical fber
hol ding only the optical fiber cores. Since the sheath hol ding part

st r ongIcgreRds &b kh@e%ﬂwabk@ﬁpa@vb% pucgessflnkld. pAecosdinglyr iluenechiom the
the pressing force by the core holding part, even if the force of

hol di ngreskiegdptcecd]thé bptcal dibersorncs cirebb Isepprtdsed.opm aaksultabvesifaha sheth
successfully held. Accordingly, influence fromthe pressing force of

t he opphadks propettics GlictSascighDRendiHgireifefion e préRetitstcan BY @Brrédted §tPthat
sheath part has properties such as slight bending or distortion, the

proper mee@tﬁggbagpesggﬁg,@gcggssgmytﬂé@& the optical cables can be
successful’l Since the“fusion splicer of the present

o %‘%ﬁ“ ST B S ol SR P
E)gggfi (St?qrésb qr@sua},/lg%oﬂ%%g %ee?l fplélltls %f {hléscl)p%rc]:alscglbieg et?le optlca? fiber cores can
be smoothly and successfully fusion spliced.
Brief Description of the Drawings
[0014]
Fig. 1 is a cross-sectional view of an optical cable formed of an optical drop cable held by
an optical fiber holder according to an embodiment df the present invention.
Fig. 2 is a perspective view of an optical fiber holder according to the present embodiment.
Fig. 3 is a perspective view of the optical fiber holder in a state that each lid is closed.
Fig. 4 is a cross-sectional view of the optical fiber holder at a sheath holding lid part.
Fig. 5 is a view for explanation of configuration of the optical fiber 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.
Fig. 6 is a perspective view of a fusion splicer according to the present embodiment.
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.
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[ 0014] Fig. 1 is a cross-sectional view of an optical cable forned
of an optical drop cable held by an optical fiber holder according to
an enbodi nent of the present invention. Fig. 2 is a perspective view
of an optical fiber holder according to the present enbodi nent. Fig.

3 is a perspective view of the optical fiber holder in a state that
each |i dFig 2lipsedrosFisectionali viear of dbs-fusionisphied paitetw efplainethepmiethall for
fi ber holder at a sheath holding lid part. Fig. 5is a view for

expl anatinrciag thofilslogwpHéd gurt. of the optical fiber holder, in which
(a) is a plane view, (b) is a side view when viewed at one end side,

(c) is aFi%':OlrE)t i3/ b eWosadtibhl \héwaofsﬂjqefu\é%o‘ﬁ"\é pﬁ@ aYt' ﬁ)\’\@g%l@fn fRemg Srfor
usi‘on spli

end side s a perspect lve vView o accor

to the Flg 7 is a cross-sectional view of a
BLARERL ggeffae%mg

f usi on sp I ce aln a method for reinforcing the fu3|on
splice p Fi g. I S a s ectlv
pr ovi ded?% drlgi% ﬁechthssieE‘) % 9fa

reinforcing the fusion splice part.

view of a reinforcing nenbe
fhsmn splice part to explaI% the method for

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 the optical drop cable.

Mode for Carrying out the Invention

[0015]

Hereinafter, an embodiment of the optical fiber holder and the fusion splicer according to
the present invention will be described with reference to the accompanying drawings.

Fig. 1 is a cross-sectional view of an optical cable formed of an optical drop cable held by
an optical fiber holder of the present embodiment. Fig. 2 is a perspective view of the optical
fiber holder of the present embodiment. Fig. 3 is a perspective view of the optical fiber
holder in the state that each lid is closed. Fig. 4 is a cross-sectional view of the optical fiber
holder at a sheath holding lid part. Fig. 5 is a view for explanation of configuration of the
optical fiber 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.

[0016]

The optical fiber holder of the present embodiment (hereinafter, referred to as the “holder”)
holds an end part of an optical cable such as an optical drop cable or an optical indoor cable.
Herein, an optical drop cable will be described as an example of the optical cable.

[0017]



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

the nethod for reinforcing the fusion splice part. Fig. 10 is a
cross-sectional view of the fusion splice part to explain the nethod
for reinforcing the fusion splice part. Fig. 11 is a

cross-sectional view of the fusion splice part to explain the nethod
for rei nfAsrilustrptechin Figsiloan sypticaecapler 11 formed quf ah2optialhdrop cable includes an
cross-sectional view of the fusion splice part to explain the nethod

for reioptiodldibegcéod 2fosstren vith 4 g@taeald jackdtd s, drdl 4 Erofs- E&ﬁsﬁl%tdn\gﬁlayb@d%
of a reinforcing menber applied to the optlcal drop cabl e.
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optical fiber hoId and usi on splicer acc ing -t e presen

i nventi e d crlb fe ence tothe acc
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formed of .an o tlcal drop cabl e held by an optlcal fiber hol der of

the pr&dEHe méhBUPPRFgIE l3ng partyl I&el"raé'ﬁ@cac Myl e éf lopmadipllydarmed
fi ber hol der of the present enbodinent. Fig. 3 is a perspective view
of theobjitd eable parbkla. hol der in the state that each lid is closed.

Fig. 4 is a cross-sectional view of the optical fiber holder at a
sheath h@lod8hg lid part. Fig. 5 is a view for explanation of
configuration of the optical fiber holder, in which (a) is a plane

view, (bThd sable Sirfl@1/hRIMhBREFpNSVBEE Bdrt PN @NnSicis byl £}hih ﬁa@ 11&.0NFhe

view, and (d) is a side view when viewed at the other "end sid

[ 0016] th111;1 }Qﬁ 19944 t%ﬁ{ Qﬁ rwﬁ&%%ﬁhe%&?%@%ﬂ%%%%gbe gﬂ;%? 01§n the ,Fupgﬁrtmg

(herei na referre to as art

opti cal. cabl as_.an tical or an i ndoor
cobl o lingpeit F1ELhre ) AR LI %ﬁﬁﬂﬁg sgewlﬁ%fl&ﬁagroaﬁ Seampf the
of the O[ftl cal cabl e. [[.0017,} . ]

e part 11a. The anti-tensile members 11b are embedded at both sides of the optical core

12. Notches 11e are formed on one and the other surfaces of the cable part 11a. The cable
part 11a is torn by means of the notches 11e, whereby the optical fiber core 12 can be exposed.
A holder 21 of the present embodiment holds the optical cable 11 only having the cable
part 11a separated from the supporting line part 11b by cutting the thin part 11c.
[0019]

Next, the holder 21 of the present embodiment will be described with reference to Figs. 2 to

The end part of the optical cable 11 held by the holder 21 is led, so that the optical fiber
core 12 is exposed from the end part of the optical cable 11. The optical fiber core 12 is
formed by covering a glass fiber 13 with a sheath 14. The sheath 14 is removed by terminal
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.

[0020]



As illustrated in Fig. 1, an optical cable 11 formed of an opti cal
drop cable includes an optical fiber core 12 covered with a

protective jacket 15, and a cross-section rectangular cable part 1la
formed by enbedding anti-tensile nmenbers 1 Id longitudinally provided
at both sides of the optical core 12 in a sheath 16 made of a

synt het i dhedwider 24 hpdding ¢he emsl part of dre optisalaerbile 1 brisit hes beerbsutgectell to the
supporting line part 11b having a netal line 18 is longitudinally

f or med termihhleproadstiag pag 4 hdldérebody@218] The cable part 1 la and the
supporting line part 1lb are connected by a thin part 11c The thin

part 11cThg tbPsmfRBGIIkE holMbieb&RY22 B &a@aﬁl &ﬁirtélnﬂi% &R 3%5 containing a

separated fromthe supporting Iirne part 11 cor
12 is t ect.ion of th

11 a %ﬁ% fes 1}%%&??0&‘*@%@}%&?@&@%"@ S8 s Bt o AR B
opti cal 12 ches 1 ar d on t he ot her
surfacé’? Ieﬁ(bﬁgcq.’rgﬁ?éir% %OTltE‘?e gﬂﬁEOB%?%?CiblPé?l s torn by neans
of the notches 1le, whereby the optlcal fi ber core 12 can be exposed.
A hol der [#21bf the present enbodi nent holds the optical cable 11 only
having the cable part 1la separated fromthe supporting line part 1

| b by cufThé¢ nhedthecontrimngagroovel @3 HB04 Posiexing subfachdsdar a2didefoftthe core
present enbodi nent will be described with reference to Figs. 2 to 5.

The endomamingfrobhe20pt Af ahd Galce 153 ob@leshbath tige i aﬁfca?éablesn e&htalﬁéa
that the optical fiber core 12 is exposed fromthe end part of

opti caln gRbhesh %ontlﬂ)?né)%o nﬂb?; Eéa@ﬁ%e Ssﬁllﬁm%g shiP4caBs. by Pel(i)}\é? %fo%?ﬁ: %g is

glass fiber 13 wth a's eat I'S remved

proces§ daﬁﬁmAQEéP%épo ?é%ﬁa?c??ger13 i s exposed. The protective

] acket coverlng core 12 is slightly exposed from

t he shea/&h 16. .[ 0020]
protective jacket containing groove 27 for containing the protective jacket 15 slightly

exposed from the sheath 16 is formed between the sheath containing groove 23 and the core
containing groove 24.

[0022]

One side part of the holder body 22 has a core holding lid (core holding part) 31, a middle
holding lid (middle holding part) 32, and a sheath holding lid (sheath holding part) 33.

The core holding lid 31 has a hinge part 34, which is provided in a holding groove 35
formed on the holder body 22. The middle holding lid 32 also has a hinge part 36, which is
provided in a holding groove 37 formed on the holder body 22.

[0023]

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
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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 holder body 22 has a sheath contai ning 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 fthoholdeebaty®2piaopernind ¢Hesedpt Thekoredblding fid 3| @0&josed Tind thdtahs &ore
contai ni ng groove 23 has a positioning surface 25 at a side of the

core caipldhgilias 10k eoMebRAmoN] &Vhrd ﬂ{eft@ﬁ SurkR? (fthé RBldsNBady 7l GvihetyBe

optical cable 11 contained in the sheath containing groové 23 reaches

the pogipld H&Ihﬂl%f Rbs{ ggﬁerg ﬁlp? @PL‘%& Q& O %ogtgirf-h?ﬁ gl%ro%‘ 94a0,84pd pxtfjt;eective

positioning surface tive Jacket cortdining groove

for contaiping the protective,jacket .15 .sl1i. xposed framthe
sheat kel SO BB 62tn Thh FENER Eh B I TEP00 aush B ghs adate
core cont ai nj. groove 24. [0022] One side part of the hol der body
22 has h@%% L}Q %8“8 Fotgtabiydmeysst ovise] Hierdgp purtace of the holdeilendy HoMdicrpy the
lid (mddle holdi r]g gart) 32, and a sheath holding Iid (sheath

hol di ngnigdlethplding lid 37 gevarsths thp batit nftheisedl cordsinmghiroge Jeaattond4nd side of
which is provided in a holding groove 35 forned on the hol der body

22. Thehashdatheohaidhggrobivel232 al so has a hinge part 36, which is

provided in a hol ding groove 37 formed on the hol der body 22. [0023]
The holdgmzmpdy 22 has a connection pin 38 penetrating the hol ding
5

grooves and 37. The connection pin 38 penetratgs non-illuztra}ed

i | £ OF: i . 6. ' ,
Phe cor o for s g e & hemIEIBIREL 533 el Busline PER By 2
connect e

GR R AR T e KR M L G
rotat aﬁél%inrg)l\i/deg )\ ar\llg] t%[a ?nbi%dlte rfl%lci[igg Iicsl %ga?ecr%ta?;bly moved toward the top surface of the
holder body 22, whereby the pushing plate 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 part of the sheath
containing groove 23.
[0025]
The holder body 22 has a magnet 44 on the top surface of the opposite side to a side where
the core holding lid 31 and the middle holding lid 32 are connected. When the core holding
lid 31 and the middie holding Iid 32 are disposed on the top surface of the holder body 22, the
core holding lid 31 and the middle holding lid 32 are in contact with the magnet 44,
The core holding lid 31 and the middle holding lid 32 are formed of magnetic materials
such as irons. Accordingly, in the state that the core holding lid 31 and the middle holding
lid 32 are disposed on the top surface of the holder body 22, the core holding lid 31 and the

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

[0026]



t he hol der body 22 is open and closed. The core holding Iid 31 is

di sposed such that the core holding Iid 31 is rotatably noved toward
the top surface of the hol der 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 nmddle holding lid 32 is

di sposed Hwctheatiabolding Wil ddl basha|hdigeg piuit 13 2wliish rioparadedy betoeen a pair of
toward the top surface of the hol der body 22, whereby the m ddl e

hol di ngsuppaitiig projeetion pives 52 domasd: owfthd heldsh&alli 200NThE Mg SHOGY of2Be
at one end side of the sheath containing groove 23. [0024] The core

hol di ngshkitd h%ldi(ﬁ#fﬂidtiﬁhﬁﬂ sdbeinatdiedPehbtatRh have R%Hhﬂgioisa'ﬁ? 8302 Hufg

41 and 42 mmde elastic materials such as rubber on t aces

not i ng 1 o3 Sherte R8RS el Py e fad g TheSafleef o 5
22 ) i a1 | )
Lop. parEROfe s b PRTUARR A A T GBS VE . drsordtes puln S i held ekl 3

42 is disposed on the tog art of the sheath containing groove 23.

[ 0025] 1s rotpfably spaRgctadday ezgolﬁ%rsbogyﬁ&adwéqd amtherexistd theponoeeticacin 68. t Rbe
opposite side to a side where the core holding Iid 31 and the mddle
hol di nghe¢dtll haRling Bd S3ninectattly Mbesd, thiereyr theHop dinfigrel dfcthd hohled bbde 22 is
m ddl e holding Iid 32 are di sposed on the top surface of the hol der

body 22pei bl eloged. haihdisheath heldihk 1838 {shBspsetibuRh e he \hehthhoRBnlig 351%s
contact with the magnet 44. The core holding lid 31 and the mddle

hol di ngodiaf,3RoRdetolafd B tﬁ}sﬁ?ﬁgﬂ BF e HOM S lfbg?#gzﬁ&dgé}%@ﬁ% <8 holdins lid

Accordingly,” 1n the state at the cor

hol di ng,l i [ i e n the top surface of the hol der body 22,
t he cor%?e °Rg?rgﬁ1r?§°§?§“§§%§ﬁ§e¥%8"fﬂf‘1&m£§fﬂ%¢ hg lid 32 are adhered
thereont&ogy the magnetic force of the magnet 44. [0026] The
sheath h 'lng lid 33 has a hinge part 51, which is provided between
a pair of supporting projection parts 52 formed on the hol der body

22. The Rihgheapaneldmg lisk 33 hes alsebie publungipar Gli d TBS chbls paishing part 61 has a
non-illustrated penetration hole. A connection pin 53 is hung between
t he suppshing mgmpeneptessed byarressii? spting feiakiog denbee)hp 3@ ardihe holder body
connection pin 53 penetrates the penetration hole of the hinge part

51. Acepratdngbishid plashpat B4 aghehed Ortd theddirfage b@kiad ﬁuﬂh}hgﬁﬁ@ﬂg&t % UPhe
e

t he hol der body 22 Eased on the axis of the connection pin 53.

he. hoP doy ot 188 ¢Hds KinlcoTLARaRNAE s LA e R 1858 18153

di sposed h that .the ath holding.lid,33.is raqtatab ved.

o s ARty b 3R e siBieGe PP 95, Bl yrorent (i Bsins plate
holding lid 33 covers the to art_of the sheath containing groove
23. [08"*2’*7]5‘ij 1S GF§ROS %‘Eh?t?ﬁbp%f? ﬁéthpﬁhpaﬁgcmgmalgﬁw@ 2Bushing part 61.
The cabl e pushing part 61 has a pushing nenber 63 pressed by a

pressi nd088%li ng (bi asi ng menber) 62 toward the hol der body 22, and a
pushing plate part 64 attached onto the surface of the pushing nmenber

63. The Thesheath hpldigelipas haseh drgagiap Pide 01 ogki@sdipositRbide téh §ids ¥shnakd
rubber. The sheath holding lid 33 is rotatably noved toward the top

sur f ace B¢ nblaer Blyder bRMeng2oin WBBEEDY id di6y I BitdRe Rk phie '
di sposed on the top part of éfz%légvgheatzl co% a?ﬁ?ng Sr ogvle Oggt.gﬁpo%aﬁ 72
formed on the sheath holding Iid 33 and rotatably supported by a supporting pin 73. The
engaging plate 71 has a claw part 74 on the front side in the direction of the rotatable
movement toward the holder body 22. The claw part 74 is projected toward the side where

the holder body 22 and the sheath holding lid 33 are connected. In the claw part 74, the



[ 0028] The sheath holding lid 33 has an engaging plate 71 on the
opposite side to a side connected to the hol der body 22. The engagi ng
plate 71 is di sposed between a pair of support parts 72 fornmed on the
sheath holding Iid 33 and rotatably supported by a supporting pin 73.
The engagi ng Iate 71 has a claw part 74 on the front side in the

di r ect isynfaes o the fiopt sitel dedireetiom| the veiatdble meovisoiedtowaodithed®IdeThedy 22
claw part 74 is projected toward the side where the hol der body 22
and t hds fdreetl bf hedpdiedgubfack B&. are connected. In the claw part 74, the
surface of the front side in the direction of the rotatable novenent
toward thg2bpl der body 22 is fornmed of a tapered surface 74a. [0029]
A pressing spring 75 is provided between the engaging plate 71 and

the sheatyl i i e pROLt., PRIy 73.
n the. dftBer o iae P e b el o B TR A {1 RaR A Byl
The eng, | at . ressed .b pr.essin r|n 75 in the

fi rect Aadh ﬁ?ﬂ@%ﬂ&%‘eeﬂ{eﬁﬁhg SR ETRIY 3 e ot W O O ERiF bl TRfvRgtepT fiyard
of the cIaM/part 74. [0030] The hol der body 22 has an engagi ng cl aw
77, whitkhbeldar bededdagdbe vngagingelait S\l isapressed byt theessingagirmg Pl an dhe
71. The engaging claw 77 has a tapered surface 77a downwardly

i ncl i ndite¢tmnanfdhe ieatpble neceinent tdivaetthe projedtidt Jitkctionldfahe tlaw pparid. 74

of the engaging plate 71 is engaged with the engaging claw 77,

wher eby [geegpheath holding lid 33 is |locked in the state that the
sheath holding lid 33 is closed to the hol der body 22. [0032]

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 downwardiy
inclined toward the projection direction.

[0031]

The claw part 74 of the engaging plate 71 is engaged with the engaging claw 77, whereby
the sheath holding lid 33 is locked in the state that the sheath holding lid 33 is closed to the
holder body 22.

[0032]

As described, the holder 21 having the above structure includes the core holding lid 31 and
the middle holding lid 32, which are attached to the holder body 22 by the magnetic force of
the magnet 44 to hold the optical fiber core 12 and the part of sheath 16 of the optical cable 11,
and the sheath holding lid 33, which holds the part of the sheath 16 of the optical cable 11
through the stronger biasing force of the pressing spring 62 than that of the core holding lid
31 and the middle holding lid 33.

[0033]

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
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As descri bed, the holder 21 having the above structure includes the
core holding lid 31 and the mddle holding lid 32, which are attached
to the holder body 22 by the nagnetic force of the magnet 44 to hold
the optical fiber core 12 and the part of sheath 16 of the opti cal
cable 11, and the sheath holding |id 33, which holds the part of the
sheat h re@o¥ed {hexpasei thaloptigd)| ieber ot d 3 uagivetedewith rthan gentedsiva gackgt f16r c&he
of the pressing spring 62 than that of the core holding Iid 31 and

t he ni dobecting pickg 15 db B3n0ve00&8]e leavingar dighttprthof thet froteopid grket 15 to
cable 11 in the holder 21 having the structure descri bed above, the

opt i Calexpadel tBe dptidas SN RE 120 A QrddefcinhiRY 18HYE 65 e RBeatlDPS 6F fHe GRtitM fiber
the sheath 16 is renoved to expose the optical fiber core 12

covere j {4 i j The protective jacket 15 is
rennve%oﬁ%F$%& egﬁ%ﬂ%%§5%¥ﬁ% @g%gyF}g?'the protective jacket 15 to
expose tﬂﬁ)gPtical fiber core 12. A predeterm ned |length of the
sheath 1 g the optical fiber core 12 is renoved to expose the gl ass
fiber 13, [0034] . Next, the optical cable 11 that has been subjected
to the t&FXs Higonbicalcably Hythatchas beemsubirpteditorthe taaingd prosessingds contained in
Specifically, the part of the sheath 16 is contained in the sheath
cont ai tingolgendedy 22. Bpecificdlyeahé \vertj of ket shigath d6ciontomkaied im thich gheath
protective jacket containing groove 27. The optical fiber core 12 is
cont ai estaining lgeocser 23.coMheai prowgrigr prket 14. isThentantd GAl the aftbRede ijftket
noved in the direction of the end part thereof, so that the end

sur f acgortRiry grbbfe sheathe dftidaPaGHSSE 8 1P eShthined i SheSIbLE @&ilaeiaﬁrg érgove

this way, the optical cable 11 that has been subjected to t

157" abst TRESRRP bR SRRy o} S5« Eh3dnt Ol i RE R S
he |i.k f h dge .of th d f .16a of th
cheat b HBECHRRIoPe HrER KBagia B PrabeniIESERe RS SHodin s, Hecapled

the positioning surface 25, burrs fornmed on the end surface 16a cone
into tRablg i iﬂé#% hgs beere sutgeciedbionbe termina siresessinads sentdinetbinpthe state that the
Accordingly, the optical cable 11 can be contained in the hol der body
22 wi t bpiinal eablebl sffosttitoadd fortberhblder sody@2red on t he end surface 16a of
the sheath 16. [0036] Once the optical cable 11 is contained in the
hol der Ho0d35j22, each of the core holding lid 31, the mddle holding
lid 32, and the sheath holding lid 33 is rotatably noved to be

cl osed. Upon cutting, burrs or the like may be formed on the edge of the end surface 16a of the

sheath 16. However, when the end surface 16a of the sheath 16 reaches the positioning
surface 25, burrs formed on the end surface 16a come into the relief groove 26 around the
positioning surface 25. Accordingly, the optical cable 11 can be contained in the holder
body 22 without being affected from burrs formed on the end surface 16a of the sheath 16.

[0036]

Once the optical cable 11 is contained in the holder body 22, each of the core holding lid 31,
the middle holding lid 32, and the sheath holding lid 33 is rotatably moved to be closed.

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

adhered thereonto by the magnet 44. Accordingly, the optical fiber core 12 and the sheath
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In the state that the core holding lid 31 and the mddle holding lid
32 are disposed on the top surface of the hol der body 22, the core
holding lid 31 and the mddle holding lid 32 are adhered thereonto by
t he magnet 44. Accordingly, the optical fiber core 12 and the sheath
14 are pressed and held by the pressing plate 41 of the core hol ding
lid 31. 147186 peessed efd helé byRkaapiessing pl@ttqo%egéén caraihslding lish3 1. hellprmsisontge
plate 42 of the mddle holding |id 32. [0037] The sheat h hol di ng

| i d 33 shsathdbag picksed mod beldthyviae presding hlateddsdr ofthelyni@Re huldiredhy3 2. he
tapered surface 74a of the claw part 74 of the engaging plate 71

cont act s[#dsg]t apered surface 77a of the engaging claw 77 of the

hol der body 22. In this state, the sheath holding lid 33 is rotatably

noved, i 19 ; ' LN t he

D1 asi ng. 1oy covath TEIEAEHR 10 kLGN mbed (eihd tho ARKE Bod BT Bt e
further, rotatabl v erehy t claw part. 74 of the engagi ng

pi'at o Fere WG 70 F el i F iR ek irer A S et race
pl at e (7;27 ig rotatagbly noved in a reverse direction due to the_ biasing
force af’ﬁ@erﬁ“éé%m&tjf%‘bﬁ pilgthe holdae bedstiRh gl Ip, this istate; thawhsaththoding d 33 1s
engaged with the engaging claw 77, so that the sheath holding |id 33

i s | ockelgtably mpecdy othgrabyBbelyn@@ing plated 1pis estaiably pbed¢deagainst tiedbibsing force

pressed onto the part of the sheath 16 of the optical cable 11 due to

the presdiengesvimiapringJ5bi aheshdatiesldinghid 30k deithdd @6wtaBR M¥vdd¥hercby the
pressing spring 62. Accordingly, the part of the sheath 16 of the

opt i cakia¢aphre 741of &e%n%ﬁélﬁ% 1€l is[AORR over the eﬁ%gglgq' c%@v SHIGLY that she

hol ds the part of the sheath 16 as well as the op i ber core

of the [ a Ile Ny rati t he opti.cal

cabl e ﬁé,)atgé@iﬁa%fﬂ[ Eselj{%%erlbely %%:ﬁﬂé 9 feg\é%%dlltﬁeg@&mg%lpogtq% i fateg 0§ the
and the _sheath.holding |i 3 1s rotatably noved, in a reverse

di r ect PEH° 8% SR J75tq hé’gffcé?b‘ggé?’f b 125 i, 34 hoprRageh i) hocngagmgetan 77, so
t her eb releasing t he hol di ng of the %ﬁiical cable 11. [0039] The
core hBwtithsgheatly haldinglid 13his Iagkedite thedioddengody 82.32 are rotatably noved

in a reverse direction against the magnetic force of the nagnet 44.
The engabfiengressing plailpartsod ot @tsbd pnto the part of the sheath 16 of the optical cable 11

due to the pressing member 63 biased toward the holder body 22 by the pressing spring 62.
Accordingly, the part of the sheath 16 of the optical cable 11 is strongly held.

[0038]

The holder 21 surely holds the part of the sheath 16 as well as the optical fiber core 12 of
the optical cable 11.

Meanwhile, when separating the optical cable 11, each of the core holding lid 31, the
middle holding lid 32, and the sheath holding lid 33 is rotatably moved in a reverse direction
so that the top surface of the holder body 22 is opened thereby releasing the holding of the
optical cable 11.

[0039]

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

direction against the magnetic force of the magnet 44. The engaging plate 71 is rotatably
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noved agai nst the biasing force of the pressing spring 75, so that

t he engaged state of the claw part 74 that has been engaged with the
engaging claw 77 is rel eased. Thereafter, the sheath holding |id 33
is rotatably noved in a reverse direction. [0040] Next, a fusion

splicer will be described. Fig. 6 is a perspective view of the
f usi on Bpvedcagainghére biaging doica adriheprassjng springviés sb that ¢t engaged stitrof the
exanple, as illustrated in Fig. 6, a fusion splicer 101 relates to a

machi neclass eerte4 that bt bezal enbadedr with) theperpaging anisy 1704k ir€lBaski €| Thdréafter, the
fusion splice the optical fiber cores 12 of the optical cables 11.

The f ussheith $Bldigehid 391s dongduidRDvad ksicoBsPHREARS Ng part 104 having a
pair of holder mounting parts 103, onto which the holders 21 hol ding

t he end g@d@ of the optical cables 11 are detachably attached. The
hol ders 21 are nounted on the hol der nounting parts 103, whereby the

optical fiber caores .12 of..the opfigcal cables 11 held by the hol ders
21, resp§%¥§€éﬁ§?n§@5358@%@?gﬁﬁggﬁf a fusion position. Meanwhile, the
hol ders 21 having a symetric structure are nounted on the hol der
mount i ngFart ¥ apsrsPedivsedey \af| the fpsiom splicer wzenf viswedh ipao cablighely ypavard
104 includes a pair of V groove nenbers 109 for positioning front

ends ofdiettéomopti cal fiber cores 12 extending fromthe holders 21
nount ed on the hol der nounting parts 103, and an el ectrode 113

di sposedFbetvegile,t3ellpgtiatedin Mg0609 igsisresiiRes 10.0%14t0¢ td W edRBineNHed at an
surfaces of the glass fibers 13 of the optical fiber cores 12 facing

each olPBgEal P Lgb ﬁleﬁft:?ﬂsﬁﬁl:ti&{ Sl Wision. s}ﬂ@e @?%ﬁﬁﬁ@gﬁ%ﬁ%ﬂ% R&"he

104 splices the optica I ber cores 12 position
positi%Bﬁ&ﬁggagplpeat fusion of the glass fibers 13. [0042]

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 fiber cores 12 of the optical cables 11 held by the holders 21, respectively,
are positioned at a fusion poéition. Meanwhile, the holders 21 having a symmetric structure
are mounted on the holder mounting parts 103, respectively.

[0041]

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.

[0042]
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The V groove nenbers 109 for positioning the optical fiber cores 12
have a di nension 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 hol ders 21 may be nmounted in advance on the

hol der nounting parts 103. In that case, the holders 21 nounted on

t he hol ddheridgriove gnapahers 1 0B posidoning tpeptzal fibamoss 1Rlhavhatdihansion set
been subjected to the term nal processing. The fusion processing

part 104 positiopehe apiitat libsechréy 1 2tbd splidett 36 eadhesth@P@Rild Shppbeing! 1B bpécal
cover. [0043] The fusion splicer 101 includes a heat contraction

processimng ohak iz 1lfsdQsnhgat i ng and contracting an adhesive tube
(heat contractive tube% 134 and a protective tube (heat contractive

tube) 13 i after, whi ch cqver ,t he per.ipher a
fus b s gte ADIGES o1 @RBrd BIOR Ah paBheeul B Ho R am BB AR, 1, *n thar
cores 12, usi n heater. Th eat contraction processing part 116
i ncl udégss E‘iﬂ }éi@?rgﬁ\?@“&ﬁ?grﬂ"‘r%e EHG’%P’BE%@% RaBt05 hpld ‘glﬁd’l-”ﬂ%fg SRBIGS 4k dhat
adj acent to the fusion processing part 104. [0044] The heat

cont r ad@ave hegsrsybissts g thsdenminaleregesgingncl udes hol der nounting parts
121, on which the holders 21 holding the end parts of the opti cal

cabl es 1Thafisialepracdsaink\partdlrtiedpenlinel dioeddrysa 2dn-Alustratedi opedtingOind d16sing
hol der nounting parts 121, whereby the fusion splice part S of the
opti caleofdrber cores 12 is positioned at the heat contraction
processing part 116. [0045] The heat contraction processing part

116 has ﬁ)(ﬁ'gg-i | lustrated heater for heating and contracting the
adhesive tu 134 and the protective tube 135. The heat contraction

D 00351 M B, W 508 08 WSy S5 B P 15 ESREBA

that, icgnt?gc%gé éno a%ﬁgsgvrea(‘:r&bet r(]I(laea(ta ncg)ng%cl;ttivse %Ibeg h1e34t lejutl)g Sa{ p%cé)ltective tube (heat
contractive 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, by using a heater. The heat contraction
processing part 116 includes its exclusive opening and closing cover 118 and is provided
adjacent to the fusion processing part 104.

[0044]

The heat contraction processing part 116 also includes holder mounting parts 121, on which
the holders 21 holding the end parts of the optical cables 11 are detachably mounted. The
holders 21 are mounted on the holder mounting parts 121, whereby the fusion splice part S of
the optical fiber cores 12 is positioned at the heat contraction processing part 116.

[0045]

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,
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heating tenperature distribution is provided to the heater.
Accordingly, bubbles generated in the adhesive tube 134 and the
protective tube 135 upon heating is easily discharged fromtheir
respective end parts. The fusion splicer 101 includes an operation
part 119 for operating the fusion processing part 104 and the heat
cont r adicRBRE {SrRCEAiYE ﬁgstrplamonlaar.ovgcgdzt@}he hepjext | Aedpedinglyebwtblésigsherated in
splicing the optical fiber cores 12 of the optical cables 11 wll be
descr i bbeladhesive ihste, 1 3damt thd proteetioptube dB5 apbh Bsatihg it ensie disphargedIfibm their
each other is subjected to term nal processing to expose the opti cal
fiber gesmsivieendpdrtshe gl ass fibers 13. [0047] Next, the term nal
parts of the optical cables 11 are held on the holders 21 (refer to

Figs. 2 i t . t .
penet rat anofater P S0 ctfel diptrifo e {19 B BhAEhh el Mg bitessing
are hel d t he ,hgl ders 2 the glass fibers 13 are cut by a cutter
to hav@a‘gqgﬁgagf}éeﬂ}ﬁa 2 trﬁét;]caw{og%gn\g&%ligt)ss sections. The hol ders
21 are npunted on the hol der nounting parts 102 of the fusion splicer
101, reslﬁ%’éﬂ vely (refer to Fig. 6). [0048] According to this, the
glass fibers 13 of the optical fiber cores 12 extending fromthe

hol der s Nextathe qase of fusredspbigingttbe Vptjeabdiber nmah ¢ of idomicat ¢tabldsuldi will be

processing part 104. The end parts of the glass fibers 13 are facing
to eacldeatibed. at the fusion position by the el ectrode 113.

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.

[0047]

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 13 are cut by a cutter
to have a predetermined length and form cross sections. The holders 21 are mounted on the
holder mounting parts 102 of the fusion splicer 101, respectively (refer to Fig. 6).

[0048]

AccPrding to this, the glass fibers 13 of the optical fiber cores 12 extending from the
holders 21 are positioned by the V groove members 109 of the fusion processing part 104.
The end parts of the glass fibers 13 are facing to each other at the fusion position by the
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.
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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 Iid 31, the mddle
hol di ng 1Qnge 8% opdigel filhee ceree AL Argbispinrsgliréditosclbbthen dhe oire hpldinpolidiat,she
21 are opened to detach the optical cables 11. [0049] Next, as

i |1 ust rmiddid hioddikg did 32, and thei shbath diobdingréidisar oflath iof therlaNdede d1 atongntd €0

fusion splice part (splice part) S of the optical cables 11. For
exanpl eletdchehe tidhiabiedd1nenber 131 is made of netals such as
stainless, glass or ceramcs. As illustrated in Fig. 8, the

rei nforchmg nber 131 has a plane surface part 131, and a circul ar
curved surfate part 133 when viewed in an aspect of its cross

section. . Both d sides, of .the.plane surfac art 132 of the . .

e nf or NS A ABSIE e T Pl 20k e bARBRE FIREL 3 b MY g Sopiie fiion splice
conpared to the center part, so that both the end sides of the plane

sur f ac@aysdsnlice garthy af the\gptical gkables he center part. The center part is a
core disposition area 132a where the optical fiber cores 12 are

di sposedloBetamptléethe eciafteding ndersbatel3 lofs mhde pf amdals wedtaee stparldss, 1 FAss or
are sheath disposition areas 132b where the sheaths 16 of the optical

cabl es cdrhmidse Aissinosieed OO, the MEofifitd Bienbli PBI hasaf Senel durfde padilng,
the fusion splice part S are disposed in the core disposition areas

1928 ohnd heibhianeustl baGRAAR 13832na vidhea i laRfapsl pggg@fﬁgggﬁfﬁéw%ﬁ

sheaths 16 are disposed I n the sheat i sposition a

I hi , i 3 i. dhesi d f
R T R PR TR Y
?gih ﬁfs IO\,élgrlv% ?%e 133:}3%2\/ [%P%S%Q%ci ltJoS Ith%nce%Pelrlp%?t, Ec? %ﬁat got%rﬂ?c\:/ \ d(f gidgsl gp gaetpqgne

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 plane
surface part 132 are sheath disposition areas 132b where the sheaths 16 of the optical cables
11 are disposed.

[0050]

The optical fiber cores 12 including the fusion splice part S are disposed in the core
disposition areas 132a of the plane surface part 132 of the reinforcing member 131. The
sheaths 16 are disposed in the sheath disposition areas 132b.

[0051]

In this state, the adhesive 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.

[0052]
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The adhesive tube 134 has a length dinmension L2 |onger than a length
di mension LI of the optical fiber cores 12 including the fusion

splice part S. Accordingly, when the adhesive tube 134 covers the
fusion splice part S provided along the reinforcing nenber 131, both
the ends of the adhesive tube 134 are disposed over the parts of the
sheat hs 1desdhesiee type | 3hhascalsnsih dimensiew bgé@ngvbéﬂw a[lensBfimensiond. 1 pthe
adhesi ve tube 134 is nounted, the opening and closing cover 118 of

t he heatpticalnfibactaren]pimetetisg ty fiaion spliée ipsrtdhenbatordingly hahei ke adhesive
optical cables 11 are held on the holders 21 of the heat contraction
pr ocessubg 1 phtdveisle msiémsﬁlﬁbg)aw&,y robided albsbaRe fhfoferdRbiber PF1, bB@ the
optical fiber cores 12 covered with the adhesive tube 134 is

posi ti Qaad oglkhd RehekEr B 1590t afgfséseg REPS Zﬁgfr&%mé tshdatBs 16 %gﬁﬁél gptical

In this state, the operation part” 11 -Tusion splicer

oper at e 1e,heater. Then, the adhesive tube 134 is heat
cont ra?g]é%gl%i;’ r?#é% 1\2% ‘er starting fromthe center part thereof, so

that the @%g]e]sive tube 134 is closed to the fusion splice part S
provi ded! g the reinforcing menber 131. Accordingly, the
reinforcing nenber 131 is grqvided al ong the fusion splice part S of

t he opti Eare thepedhegior dubel 234 fis mvgnisd: theadpenitgl @sl dosingrdverolidr efithei lidat
t he adhesion tube 34 closed to the fusion splice part S so that

i nt egr @bhtvavtion pasessigy paheth is[oPpeddl so thewie, optisalidables I atedtdld Hn Hietholders
10, the optical cables 11 are detached fromthe holders 21, and the

pr ot ecil W theUhrat é&@ra@@eﬂ?@fzes@ing 1ggntractive resin slides, so that
the fusion splice part covereéd with the adhesive tube 134 is

covered Hfh%ﬁsk &ra%ﬁ e ?ﬁﬁ%}sﬁ%ﬁes F%{ﬁ gL %]?eo %gcgﬁﬁh%{ coldlel 205081%1% f[‘zivi\(hetlfeualaﬁisive

135 al so eng na’leng i mension
X];CE)?gr@%ﬁ;?%é\ﬂg%t?(gqg%?{h%%he%ai Qgrlltl%g@igl‘gp}oggss{nlésﬂa?tqlg.p lice part S.
[0054]
In this state, the operation part 119 of the fusion splicer 101 is operated to heat the heater.
Then, the adhesive tube 134 is heat contracted by the heater starting from the center part
thereof, so that the adhesive tube 134 is closed to the fusion splice part S provided along the
reinforcing member 131.  Accordingly, the reinforcing member 131 is provided along the
fusion splice part S of the optical fiber cores 12 of the optical cables 11, and covered with the
adhesion tube 34 closed to the fusion splice part S so that integration is accomplished.
[0055]
Next, as illustrated in Fig. 10, the optical cables 11 are detached from the holders 21, and
the protective 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.
[0056]
The protective tube 135 also has a length dimension L3 longer than a length dimension .1
of the optical fiber cores 12 including the fusion splice part S. Accordingly, when the
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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. [0057] The |l ength

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

di mension L3 of the protective tube 135. Accordingly, when the

pr ot ectirotectivebtibe 385 sovess shet fusiohspliemparp Bi weered itiStheabesia: twbe A 34 hisoth
adhesi ve tube 134, both ends of the adhesive tube 134 are projected

f rom banls bhihe @rstsctdie thieel 33r0¢ disposed obebide SRGtaUEVaEY yptical dabeesli@ngt h
direction. The di nensi on of each of both the ends of the adhesive

t ube 134Fmﬁp%ected fromboth the ends of the protective tube 135 is
preferably about 0.5 to 1.0 mm [0058] Once the protective tube 135

| s_mount 6fe 1dlagh BidldSBh 1ISARH B8 afeslcubEN s ggtonger B8 ARNE A Bl 13

heat contracti®on processing pa

splice S of.the optlical r core 12 covered )
pr ot ect \}ée Pfﬂf‘ecnf%tup% qéém th‘EPﬁ g]é't Whya tﬁ%é‘?‘“&ﬁh‘t‘*r%? ilé;ﬁ Bvere s ifrgion
part 116. [0059] In this state, the operation part 119 of the

f usi on SBli%q past Siopvered wighrthe edhastyerahe 1gﬁeb¢iba€tﬂéﬁ of theadhesive tube 134 are
protective tube 135 is heat contracted by the heater starting from

t he cemrgectgdifitont betheih, ends of Hiat ptohetipe atitecl 35 eutwbdly i85hé $engtiodRection.
the fusion splice part S covered with the adhesive tube 134.

Accor diThgldymersori bfl a8l bAbGH thelerfds @f thkladhbdife fudk NBOHEdjEBed BESRYoth B chds
provi ded along the fusion splice part S of the optlcal fiber cores 12

of theOP%Iﬁ%CtmhﬁélﬁmﬁgﬁBg’lr%’BB 664, by e adhesi ve tube 134 and

the protective tube 135 osed to e fusion splice part
S. [OOGOQP05 In the state that the adhesive tube 134 and the
protecti §Lbe 135 are heat contracted and closed to the fusion
splice p , a lengt L4 of the adhesive tube 134 and the

prot ect | Ecet 5@%9‘%”@6 Higs mpantsheRenetiea cables bk aieehﬁ’&%l@lierl’é‘l,{tef%%l of

is at least 7 nm .
the heat contraction processing part 116.

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

[0059]

In this state, the operation part 119 of the fusion splicer 101 is operated to heat the heater.
Then, the protective tube 135 is heat contracted by the heater starting from the center part
thereof, so that the protective tube 135 is closed to the fusion splice part S covered with the
adhesive tube 134. Accordingly, as illustrated in Fig. 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.

[0060]
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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

| ength di nensions L2 and L3 of the adhesive tube 134 and the
protective tube 135 are predeterm ned to cover at |least 7 mmof the
sheaths 16 of the optical cables 11 in the length direction. [0061]

| f the ré& Hicottafe that tke athesiye itehe |5 andShe protentivaltiked] Buarsihget epntracted and
building, in order to protect the fusion splice part S, the fusion
spli ce chaed (StheSusion epled patttS) adenglal Heif thieesihssiontbe 180 and Be, prafetive tube
made to be heat contracted, as illustrated in Fig. 12. For the

veat her| 35 Qe GhANGE shedR 1538 thd IBhgBREBh is 3t e mmde of an el ectron
beam cross-1linked soft polyolefin resin is suitable. The fusion

splice pﬁf&g& Gals bﬁh&?{hﬁ a3 s%evtﬁeé 9%&@03@18%@5&@83@@{‘% ark Fh A ed

t ube 136. speci al l'y, e adhesi ve e protective
tube 135,are d .a transparent resi.n.to enab t fusion . splice
bart s a0 clssed Bofhe ThsiPh cbiEarear S e 1500 dySngane be b o debeadiBrsase
In order to protect the fusion splice part S, the fusion splice part

S may Bé4wpd olgF e Bbe dpe arpaedederminedsiogorerci lesshiniun 6F el sheatagl 16 of
soft polyolefin resin to be heat contracted; instead of the weather

r esi st drcepticelmble3a1 in thEHendthidirosticgpl i ce part S nmay be covered with a
cylinder made of nmetal. In that case, the fusion splice part S can be

nmore strmogiy reinforced. [0063] As descri bed above, according to
the hol der 21 of the present enbodinent, the optical fiber core 12

and a pafetnfeide 3 ARMNSILE ook i 6 Rlside AR By idind!
core holéingefid %1 anﬁjkﬁg shéa?ﬁ%ﬁ%P@?%5&??3%?§&”%t§3$§%ﬁ8?&?&?ﬁg
end palt..of th td cal ~cable 11 can.be surely.held wthout causin
ot ob! o s A0S SRS G TR St S S B Ml Medthr RS B 36,
resul ti f.rom hol dipg only the optical ,fiber core 12. Si nce the
sheat h™Hihds mfdp &t 8e e aﬂlar%?feﬁo%ﬁl%%%a% igok2-t HOr ilwe‘a%léermlﬁmace tube
stronger pressing force than the pressing force of the core holding
part, &anfor fexemplet @r tbe ghadoPlian gelediewnobraie gtoss-libked ot ol wldfoedse is
the optical cable can be successfully held. Accordingly, influence
f rom t hetaplees dihnfufion cpliof pih& cant be aloré ishiely woteeteday tie weyilrassieddnce
As a result, even if the part of the sheathe has properties such as

slight tipendgng or distortion, the properties can be corrected so that
the optical cable can be successfully held.

Especially, if the adhesive tube 134 and the protective tube 135 are made of a transparent
resin to enable the fusion splice part S to be seen, influence of the UV rays can be suppressed.

[0062]

In order to protect the fusion splice part S, the fusion splice part S may be wrapped with a
tape made of an electron beam cross-linked soft polyolefin resin to be heat contracted, instead
of the weather resistance tube 136.

The fusion splice part S may be covered wifh a cylinder made of metal. In that case, the
fusion splice part S can be more strongly reinforced.

[0063]

As described above, according to the holder 21 of the present embodiment, the optical fiber

core 12 and a part of the sheathe 16 of the optical cable 11 are held by the core holding lid 31
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[ 0064] In the core holding lid 31, the optical fiber core 12 is
hel d by the magnetic force of the magnet 44. In the sheath hol ding
lid 33, the part of the sheathe 16 is held by the biasing force of
the pressing spring 75. Accordingly, the pressing force to the
optical fiber core 1 i is easily affected by an external force,

2, which é I
i s madenfdhgiheath hodding lid $3p 0 dsrpyrdinatsp thesnd gt ofithg enitcel ¢ablmd & ¢pa be surely
pressing force. The part of the sheathe 16, which is not easily
af f ect égldyithnutesausmgairoblems spclt an destristior by dambgeswit the tdpticalt fitwn gore 12
pressing force. [0065] Since the hol der body 22 has the positioning

sur f aceesifitinghes@ Hollingoely shy drakzel fllka cofe 1he sheathe 16 reaches, the
optical cable 11 can be easily positioned to the holder body 22 in

th i i
0, 0l 08 g 565 0 I Ul A0 i s

pr essi |.di ng art, of heat he 16. he opti.cal cable
D1oTs, aohsl MR Eh ok TR 3 bnClont OB R S0P e b SPhSITRE ot
lid 33,.,distortion of the optical cable 11 [n the center portijon

bet weeribEhEOIE ¢S ot Hrerptichrable oanber MeossHully el dieserdindd. dnfhassie fiom
prevented, so that the optical cable 11 can be successfully held.

[ 0066] the pressiegeforereotfthe ppiicad Sibkicenre ¢ bosuppressgsk e der reswth salemifithe part of
i ncl udes the holders 21 for successfully and surely holding the end
parts die dheathohbs papetizbbech dklkslighthieendipig aralistértioay the pr@rrtld cambe berrected
snoot hly and successfully fusion spliced to each other. Especi al |y,

i theshelagele cplichicaBRicas BakhRessing d.der 21 can be nounted on the
fusion splicer 101 after the end part of the optical cable 11 is held

in the hR@9$T 21. Accordingly, working efficiency can be inproved.
[ 0067] he hol ders 21 are also provided to the heat contraction

i t N i t he .heat f .heat t ti th
anes: velt Bt Hoding Ta pPe Baer R ae Thit BRuapt B eiacROgE of the
splice part S of the optical fiber cores 12, Accordingly, the optical
cabl es MEENR A hdn dhs Firspiinhelding i ¢3nde artonfi the sheathe 164 helétoMe bissing

processing part 116, so that the fusion splice part S can be
posi ti ﬁ}r@@jogﬁleM@Sheapéng 7As aceadinigly, theoprssing foirdd toi theoptidah fibbrecdre 42,
contraction processing part 116 can al so be inproved.
which is easily affected by an external force, is made to be as small as possible to reduce
influence from the pressing force. The part of the sheathe 16, which is not easily affected by
an external force, can be surely held with the strong pressing force.
[0065]
Since the holder body 22 has the positioning surface 25 where the end surface 16a of the
sheathe 16 reaches, the optical cable 11 can be easily positioned to the holder body 22 in the
manner that the end surface 16a of the sheathe 16 reaches the positioning surface 25.
Since the middle holding lid 32 for pressing and holding the part of the sheathe 16 of the
optical cable 11 is provided between the core holding lid 31 and the sheath holding 1id 33,
distortion of the optical cable 11 in the center portion between the core holding lid 31 and the

sheath holding lid 33 can be prevented, so that the optical cable 11 can be successfully held.

[0066]
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[ 0068] The present enbodi nent has descri bed cross-section
rectangul ar optical drop cables as an exanple of the optical cables

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

11 are not |limted to optical drop cables. For exanple, the present
invention may be applied to the case of splicing the optical fiber
cores 12Srctthe pioncullicerathpbof1ther prepand amtbosimens- welpdeo thes hpkdgtsap1 for
optical fiber codes. [0069] For the reinforcing nmenber 131 used for
t he optsucbsiolp hed sdrdlyf lerdiag tiod ered pats sfcthe ioptical eeltlan il the opital diber cores
drop cables, as illustrated in Fig. 13, cross-section shaped groove

parts Jla%anﬁegmeswﬁimC&s@smn?f@@@ﬁgﬂrce@fo ddaR ofegat hs 16 of the
r

optical cables 11 formed of optical op cables are preferably forned

at the Sﬁgﬁkﬁllgi S ﬂrlgac;?te Bre, k Olgc%:ﬂier 21 & bgrrﬁtgl%ﬂﬁe&)%flttﬁe 5346n

for containing'the sheaths or e the sheath Sposition

i <pos anreen At e LR ARy BPHr a8k 4T R PPN G SRl oA sBinely

wher eby t he unting ability of the reinforcing nmenber 131 on the
sheat h&vorlgng gHiceene¥ £an pe IBPIO¥&Y| t, the integration can be nore easily

acconpl i shed. [0071] In the fusion splicer 101, the holders 21 are
det achabl0867However, the holders 21 may be fixed to the fusion
splicer 101. The fusion splicer 101 has the heat contraction

processi Tigs heldérs R1Grbalso ngoddel foctht dkat coaga@ibhasbossihy bert 134 iaclddihf ¢he
protective tube 135 are heat contracted by the heat contraction

processéAg RRMeatlddhtrabPNEUR! adhefiGe ROR 1 PR B! hBR VO RRRSI I RRfihg the

may have two heaters, so that the adhesive tube 134 and the

prot ect] yogjl s;p‘l'igf 8%}3% SBhe %Etipaq%bef; A 35! egcp&dﬁgﬁr, Iﬂ%%p%lrcal cables 11 can be

respect
casily and surely held to the heat contraction processing part 116, so that the fusion splice part

S can be positioned at the heater. As a result, working efficiency in the heat contraction
processing part 116 can also be improved.

[0068]

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.

[0069]

For the reinforcing member 131 used for the optical cables 11 formed of cross-section
rectangular optical drop cables, as illustrated in Fig. 13, cross-section shaped groove parts
132c¢ corresponding to the contour of the sheaths 16 of the optical cables 11 formed of optical
drop cables are preferably formed at the sheath disposition areas 132b.

[0070]
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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 w t hout
departing fromthe spirit and the scope of the present invention. The
present application is based on the Japanese patent application

( Japanesdhparesitc pasis| 3dapopomigningghe s 1H) arej forgedh At tgrshpath Hisposition
2009, the disclosures of which are herein incorporated by reference.
Descr i pr¢asr 38b oRéfecrearfioreingumembdrsl 31 00he34 the sheatho pé bealisppadd, end 11 sheaths
optical fiber core, 16: sheath, 16a: end surface, 21: holder (optical

fiber hal glerdispoded irheHed@boogants 25c, RARtdbyofit otk a ity D th€ &ifforcing
holding lid (core holding part), 32: mddle holding lid (m ddle

hol di ngn@Akdr) 1313ch t1RNGRbMs NGl AkRsds! dak %ﬂf‘e@?lﬂ mg'iﬁ!ﬂé tiBRcha ’bfﬂﬂére easily
magnet, 62: pressing spring (biasing nmenber),” 101: Fusion splicer,

134: a i be (heat contractive tube), 135: protective tube

(heat %gﬁcﬁ?égsth%@e tube), S fusion splice part Cdains 1. An optical
fi ber hol ‘%@2 hat holds a term nal of an optical cable in which an
optical f I core extended from a sheath, the optical fiber holder

is characterized by.congrising a hol der body where the optical
fi ber colethgdbsian splicar h0bdhe helflersi?d asp deteehableablHoveaver, ttiee heldetis 23 asadbe
a core holding part that presses and holds the optical fiber core

di sposénted o thhdudial gfdicebtily, and a sheath hol ding part that presses
and holds the sheath part disposed in the holder body with a stronger

e POThorS s Bt Tt ok kel pocsate it {19! G b
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.

[0072]

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. 2009-058616) filed on March 11, 2009, the disclosures of which are herein incorporated

by reference.

Description of Reference Numerals

[06073]

11: optical cable, 12: optical fiber core, 16: sheath, 16a: end surface, 21: holder (optical
fiber holder), 22: holder body, 25: positioning surface, 31: core holding lid (core holding part),

32: middle holding lid (middle holding part), 33: sheath holding lid (sheath holding part), 44:
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the core holding part has a nagnet that presses the optical fiber
core disposed in the holder body with a magnetic force, and the
sheath hol ding part has a biasing nenber that presses the sheath part
di sposed in the holder body with a biasing force. 3. The optical

fi ber holder according to claim1l or 2, characterjzed in that the

hol der BR#PL R4S PESHBESPIiBS (%ﬂ%nmbér)f dP1:sion;sphiseigl 14 edbesiyec iwbe (heat
cable in a manner that an end surface of the sheathe reaches the .
posi t i cenfractivigrthlzadel 35: protepiize oybei(bedt conttrstivhibibdrS: fstargplingpard any
one of clainms 1 to 3, characterized by conprising a mddle
hol di ng part that presses and holds the sheath part of the optical
cabl e between the core holding part and the sheath holding part. 5.
A fusion splicer that fusion splices optical fiber cores of optical
cables to each other, the fusion splicer characterized by conprising
the optical fiber holder according to any one of clains 1 to 4 as a
hol der that holds an end part of the optical cable. 6. The fusion
splicer according to claimb5, characterized in that the holder is
detachable. 7. The fusion splicer according to claimb5 or 6,
characterized by conprising:
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a heater that heat contracts a heat contractive tube covering a
fusion splice part of optical fiber cores; and t he opti cal

fiber
fiber

hol der according to any one of clains 1 to 4 as an opti cal
hol der that holds the end part of the optical cable to dispose

the fusion splice part at the heater.

Claims

1. An optical fiber holder that holds a terminal of an optical cable in which an optical
fiber core extended from a sheath, the optical fiber holder is characterized by comprising
a holder body where the optical fiber core and a sheath part of the optical cable are to
be disposed, a core holding part that presses and holds the optical fiber core disposed in the
holder body, and a sheath holding part that presses and holds the sheath part disposed in the
holder body with a stronger pressing force than that of the core holding part.
2. The optical fiber holder according to claim 1, characterized in that
the core holding part has a magnet that presses the optical fiber core disposed in the
‘holder body with a magnetic force, and the sheath holding part has a biasing member that
presses the sheath part disposed in the holder body with a biasing force.
3. The optical fiber holder according to claim 1 or 2, characterized in that
the holder body has a positioning surface for positioning the optical cable in a manner
that an end surface of the sheathe reaches the positioning surface.
4, The optical fiber holder according to any one of claims 1 to 3, characterized by
comprising
a middle holding part that presses and holds the sheath part of the optical cable
between the core holding part and the sheath holding part.
5. A fusion splicer that fusion splices optical fiber cores of optical cables to each other,
the fusion splicer characterized by comprising the optical fiber holder according to any one of
claims I to 4 as a holder that holds an end part of the optical cable.
6. The fusion splicer according to claim 5, characterized in that
the holder is detachable.

7. The fusion splicer according to claim 5 or 6, characterized by comprising:
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a heater that heat contracts a heat contractive tube covering a fusion splice part of
optical fiber cores; and
the optical fiber holder according to any one of claims 1 to 4 as an optical fiber holder

that holds the end part of the optical cable to dispose the fusion splice part at the heater.
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