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" present invention relates to an optical fiber connector for connecting an
optical fiber wire (core) clad sections) to another optical fihdr O8Tr 2004
according to a fixed type connecting technique or a detachable type
connecting techni que. BACKGROUND ART A first conventional technique for
connecting an optical fibernw } fiber wire is a

f usi on- bondi ng techni que, igmuﬁgé%gﬁﬁggggﬁgqﬁeb?ﬁgkopticaI fiber wires are
aligned with each other at their butted portions, and the butted portions
of the optical fiber wires are fused in the formof a fusion bonding. A
fusi on-bondi ng device is used for this technique. A second conventi onal
technique is a fixed type connecting technique, in which optical fiber
wires to be connected are enbedd®CHNIGALFEEDW thin a fitting provided in
a connection passage of the optical fiber wires, and the optical fiber
wires are rbetpiasent inyeritionedldies té hhiapticalfizer conheott éori cdnneating aawptical
material, an epoxy resin material, or a state-of-the-art gel material in
the coftpRicwiren(copicelad segibhgleto anotheroppticahfiibei stirei Aotandirigstai sefikefdbtypehi s
technique. A third conventional technique is a detachable type connecting
t echni gRfENEGURGiBChMNade O ardgtachableitype gonredingteshrique. optical fiber wires,
and the optical fiber wires are nechanically butted through an adapter to
be joi ned each other. An optical fiber connector is used for this

Lses & lens) an o | material . BAPRAIORNEATE S or a state-of -the-art gel

publ 1 cat i on e cEREREER4BERRGE fof EXndeiRR Stk AP AOERRI 14 ABbrT BiFRs -
| ens, fegtaie @ Balisioh-BeHdind REhridi, il SiicH 1 axelit B BBACH firdk Siteashd an

optical fiber connector using an oIl material, and Japanese ity el

Publ i caligreal With ddth Othed 48 84dir BusietosortiensNamdPthe Buttbd RIS BE &he SPtiEal NI
a gel material.) Fundanmental requirenents for connecting optical fiber

wi res fibar wised atd fosed il the forsh GIGT fulsiébondingwa, faslfondsdnddag davies i€ ased@for t o
be connected are positioned on the aligned axes of the optical fiber wres;
i i) THBis®EhBLUEA 38s90d donventionalltgchmque is adideditype trnectingi techmjque, in
mechani s%})i S ca e?bl e of preventing any invasion of foreign materials such
as dusyhi a%cagr'%t\@'fes te fif cANBepisOnareoemhesided: ineadwvanaenwiibimla fitting

connecting, t,echni ques..have the fPI | owi n ﬂi&s{ad,vanta es. The first .

converﬁrf’x&‘gp ip ngGHoR, Paﬁw%ﬂ-%&ﬁtwgl WM @fus @“%éh? optieal fihes wiresare

th . L. ts. | , 1t det achabl e t , ]

t ner o RAATE AN o R HBEETR 1 AL RETHTAL o oS BRleteT S SRRy Bl Mateih que
fi d.t i j RN i t | .cat ed

mecharsd S BERTEak B0, WSEHnHE ing) condcBiH Sidee. PRI, &, 2Bpkcd" °

al i gnidigribboresrsed rdrtnRokkhaikue! ﬁttggggat%béﬁdio dl *Pé‘éqﬁf%&é‘r‘s 4 ﬂe%waﬁf%tgégei i

above fundanental requirenents. | 1on, the ol r grease enc

the caomeetiing teghigud, Sniwtivh Eafdnulé i fiRed t6eaekiclid6foptidit MBRPWIrdsCahA | S
not run out but inevitably oxidized. This technique is not detachable type,

and t Hiee epiicaldibeowiles are enectmnicallyringiadahroughsan hdagter to bée foihed each other.
application. The third conventional technique or detachable type connecting
t echnifjueptieal diben coanector isr usadhfostthisechrigtier inubrder $o féduaedcemmesdioh less] of
the optical fiber wires, and the optical fiber wires are nmechanically

but t eFOfH ARbisakhAibati £ONBECIoH Wses 8i lens, arcvilomaderialTiaugreass omatphaledrwit h
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satisfied. DI SCLOSURE OF THE | NVENTI ON
04-043841 disclosing an optical fiber connection using a gel material.)

Fundamental requirements for connecting optical fiber wires are as follows.




1 4 OCT 2~0~ The present invention provides an optical fiber connector
capabl e of satisfying the aforenentioned three fundanental requirenents. A
“typical optical fiber connector includes FCtype and SCtypel $p@CT 208 in
JI'S. Wiile they have a difference in coupling arrangenent, they commonly
rely upon the machining accuracy of the ferrule and adapter to align the
axes ofi) Pabisptical passagdy Rfore stel ' LRE
connect)or, o(?man gpti c%% ??befqgoﬁggﬁgfct?gﬁhrghﬁojﬁgﬂ%l@gﬁ?g@}eq ?ggér:' of
wi r es, tbe opliealdibmnwitespn t hat each of optical fiber wires has a standard
di rension or size, a ferrule to be fitted to the optical fiber wire has an
out si ddi) dhemesineation spade® Ebstrintlysmiallj asdt ol er ance of 0.0005 nm and a hol e
for pasgsing the optical fiber wire therethrough and having a diameter of
0. 125 ith The retaining mechesism ih capabletofeprevantimy any invasiore ofvfdraignesyagerials o
the hole js Iimted to 0.0014 mm Further, an adapter for inserting the
ferrul éuphésé%qﬁtovwoéﬂvqtﬁher di ameter of 2.501 nmwith its tol erance of

+0. 003 nm Jhe ferrul nd the adapter are coupled by a connection nut with
Ui di ng ¢ ndEPE 5% POIRE of ipviy i, GeVariional Camnating: teaiawes have thelfallewing
adapt ehis‘%csésggteisvel y. The connector is made with these accurate nuneri cal
val ues. . each connection |oss actually neasured at both ends of the

connect or | B ol T i : i f val ue. .Specificall rovi ded
Chat one. enie Htst ToPySheSH seafiodle S BieRhordhy Sporplifile srfidiasyind 684y
entran t ' Iy d A 0 '
cect | ooy ceauARaohid PeiiMeRS HoWRVBl 1P sl etabhabhe Bl i theiebsEnfly
t he coneasddads A@eBnkstogase of using the end "a" as a junction with the
fconnection loss in case of using the end "b" as a junction) the difference
is up to abluheOsdcondBeorivertional tesiriguéd)ort feediyiRl assmdiingMdchniEnge s t
the axes of the optical fiber wires and the optical attenuation in the
connecfequireshtecemplyy apnplicaigsbmiechanjsnviaed take rgnambet of absemblingtheurand
measuring wWith rotating the ferrule, the difference between the above
connecfargabliealingang aligning dee embesding portionsefitpe apticatiiberwitascto satisfy thee
differe i cause(g b¥ the dis Ialcement wWth respect to the axis. The

ct

conven?Bgﬁ%l uggemental; reiireraentsclBr additiopetthradll anyorease encesedrin the
PR Sb  BSre4hs b”
Bxes oPeiabutzed; T CEhiGa 1€ Mot Heth Dabl BBiaRy oty Gl pedsed
ot at | o eyt R GRIICe Ieel AR Bbn o e i ¢ h measri ng ¢ he
connect i onTheghiraeenv&itdindl fehhitid 6 dethénink daie ?ﬂrgbﬁﬁﬁ?éérﬁﬁqéegﬁgé%Qe

i nevitably exists at the junction of two optic res, I. ween

opposestractdee infwhich thpfernak i fitked toréactsend\bf tre éftabfiberokires, eartheasptiRaen
used to mnimze this space, this applicationis limted due to its

f unct i fiken wiges:armoiechanicallyp butted tinogghen adapter i bejdined ehch othitar Thos,sad ve
the second problem a transparent silicone | ow crosslinking-density gel
havi ngC@nparachwithy the figdxard isecandi eanventiqnal techniques, dhist techojrue sanfiober

wires is.filled_n the connectjon space to use as a junction conductor. The
corrpos??stls% %‘?d fisst, Q@alseﬁPB‘geWaﬂ%ﬁtﬁb reayire@grets, oand r hieseby ihey-apdigs t y
gel ar I LA Canposi tiong, .Silicone mxture 2. Refractive index:
0 s aantBheR B byt BERLeE " W Tlso USRRsR, PolHS o Sich 55 Blstnal psurtacs

i ncl usg I : r I r T rature: usable.in the
range By lp. sPhErita) SRRERRIERInG, of el Bicedf B, b et Eraiindlics.
Viat er pbsemdpi r =\ & GR: : i ' or
ase 7 rpr o anG el Thol e 1oRSa0 RS s Gpfichd RRATL Ak Ipfort, e .
conposaptican tRinsAittanebSthe abéve MRt ahd Aekoha ﬁiﬁﬁamérnftélcl%qu%héi'R?SarBO@ t
penetrate into the conposition 9. Pressure resistance: freely defornable to
pr esswsuffidentiywsatisfieidon resi stance: no separation or no disassenbly 11.°
Chemi cal s resistance: insoluble to nost solvents 12. Oxidati on:

i noxi di zable 13. Liquidity: illiquidity, deformable to pressure

DISCLOSURE OF THE INVENTION




i 4: Period for performance guarantee: over 20 years at roomtenperature 4
"1 4 OCT ~~0~ The basic nodel of the conventional optical fi bejj @pﬁmﬁ
"is the FC-type for indoor use, and a retention nechanismis a ée di ng
upon application. For exanple, a water-resistant optical fiber connector
uses a sealing material applied over the external of the FC-type. To solve
the third prigbprisent ivention prenies BAbtch] fisdlecdriilcidraepabRkonaatdaigg the el
is used in the junction of two optical fiber wires as a junction conductor.
For exaiplenertionedettiréet furalantdreakirbfcioaraehtyv Ar ogsiddl nésptiga diéveri cgngédtot S
encl osed in the connection space of the optical fiber W|res fitted with the
f er r ul dacltdes ECAtypetandySCetypl espadiietddn JIThWhiledhep have dediffaremick-imeatpling
optical fiber connector having an optical transmttance of 99 % or nore and
a conn&grangemenis thgy coomeamlyf ly aporn the anachining escuranylofeiinei fesruterand
W|thout any change of the size of the _connector or any additional structure
%ﬁ B theaxeroboptisal diberMireSRAWNGS Fig. 1 is a longitudinally

f an optical fiber nector, wherein
2 plug has M@@me@ﬁmfmpgmmw@_ ‘?jrﬁo@ieﬁ@fa%ﬁ'l Aetiqal fibeEconndoligny

Sect i ooy nve afi Sbst Wiredoaitin ﬁtaSB\"mP %atpﬁqmgfpapﬁqaiﬁﬁs?%&hé%aapqer
opt i captdftardUimehSon brsiz6 b fHE B e 8 ud GARES Bb 18 Has Bl bufSiod”
accor digigehSoRMN EW I?fltstt %r&ﬁ@éﬁf‘ 'dbb%%h%noBE?hBlé@EpEé&q fhe

CARRYI NG QUT THE | odi ment of the présent i nvention w
be deseptibaidfibet weeftﬁér%ﬂﬁeugﬁ éuh@ VA @%uah@té?l 8f 03128 e GANRAICHO thef
‘an optical fiber connector conprises four plugs A and one adapter B. In

Fig. 1ltoletencel abthe conpentsiescirtld avithukespect ao aiki sleiis dimited 26 20,60 T4 miml e
hol der 2 to
Further, an adapter for inserting the ferrule thereinto has an inner diameter of 2.501 mm

sect [ onal vi ew showi n

with its tolerance of +0.003 mm. The ferrule and the adapter are coupled by a connection
nut with guiding them along two key grooves formed at a ferrule holder and the adapter,
respectively.

The connector is made with these accurate numerical values. However, each
connection loss actually méasured at both ends of the connector exhibits a significantly
different value. Specifically, provided that one end "a" of both ends of a single optical
fiber connector is an entrance (transmit section) and the other end "b" is an outlet
(receive section), each of the ends is connected to a master cord. When comparing the
connection loss in case of using the end "a" as a junction with the connection loss in
case of using the end "b" as a junction, the difference is up to about 0.15 dB. This is
caused by the displacement with respect to the axes of the optical fiber wires and the
optical attenuation in the connection space. By way of experiment, when using a
rotatable adapter and measuring with rotating the ferrule, the difference between the
above connection losses was reduced in all of 20 samples. This proves that the
difference is caused by the displacement with respect to the axis. The conventional
optical fiber connectors do not have any mechanism for correcting such displacement

with respect to the axes of the optical fiber wires.




which the ferrule 1 is attached, a case 5 for housing the ferrule hol der 2,
~a buffer coil 5 1 4 OCT 2f10~r spring 6, and a rotating outer ring 4. The
ferrule holder 2 includes a rotation stopper portion 33 havi npéa?‘;]agwh@r
- octagon-shaped cross-section and a flange 3 for receiving the buffer coil
spring at the ferrule-nmounting portion of the ferrule holder 2. The ferrule

hol der 2 alrb @rddictd!SBRedtROLIRERRNIBNA HirfObidiin38 [iREnaASAL M Eoblbting

optical fiber wre at the rear en h rru case

i ncl udegcra displdcepheMowithi repast #E 15 BRe8 FOMBSopR At ibeR WiRlS isCACIHBYEd iBl.
el ongat ed-hol es 34, a pair of coupling-rel ease push springs 7 extending in

t he mi ohakingod férhde pilderabtatabip| and peé\ﬁamgtiﬁmé]aasptoaé,mémifaﬁéMpPiﬁg an
opposed rel ationship with each other. After the ferrule holder 2 is titted
i nto tihe rotationsof thederrateaholdgr atiaeptimury valies withaasaguririgethei cunmettion iy
end of the ferrule holder 2. An optical fiber wire 21 and an optical fiber
cor e v@n@retainingthecfesiuletioldert he ferrule 1 and the ferrule holder 2. The
adapter B will now be described with reference to Figs. 1 and 2. The pair
of ferrul e& COTHIR6HIB SPEGE daRYitabinexisty at the junatien o twio opiealdiber wiressfiel.) 12
housi the sleeve 11 's%ﬁ%lﬁit jan) two_and the inner wall of the shell 12
i s forfRAWSeR oRpased nihePRticakfier wires| While the oilnigreass hag pees ugesh

the aeanlimBsls fode Joe FhatbAeTs Fafedtye to ﬁ%%%@{%a%vﬁﬁf fuch as”

por (1 anRoieRACor BRklaatRn e fH G HoNT Ik pES BERIGth. pdfassPefatiuipe "
i | | S s

Space 3 FosSRihgreneh geLMvRp & TEraRRld iniexRurtaifiRg APt B of £R°

provi dspsticaetivecnire8 s fMEER thaldonPbclitie sphéstd Gsé aka juRBLGH eamstictst. ate 13
and the inner wall of an adapter body 14. The adaptor body 14 1s provided
with a pai Thelcommmifioreand phesieakpipehiyvafrtbe asilione! lowdcrosslinkiiy-aedsity gali 1

of positioning guides 16 at given positions of both ends of the adapter
body lare apfellpwbr of engagenent stens are engaged with the el ongated hol es
34 of the case 5 of the plug A respectively. The pair of positioning

gui des!-feorapesitipnt siliceng MixtHee coupl i ng si de- grooves 36 of the plug A
respecliyely.. The adapter B is conpleted by inserting the shell 12 into the
adapt é %ﬁ%‘mi’& 'ﬁﬂﬁx-fﬁﬁgﬁﬁo-QQESa knock pin 17. In Fig. 2, a silicone |ow

Cr 02 4 WA REMrERbo o STeR 5t P BR KTkt B e ot oo
fiber ‘?Apﬂpjeléréﬁ?%a'%@(??%“dl ng material injection device, inserting the

pair o ugs rom inserting ports of the adapter B to couple the

pair aof 1 aftire! Gs4818in %Feé?.{grecw@bioggtg;{?q]a@apter Bwth the plug A the

ferrule 1 protruding from ont en e plug Ais inserted into an

insertion port opepggtantiallf'Ao“aRkaon at rddif téfpeiflrd. and pushed therein
wi th matching the positioning guide of the adapter B with the coupling

‘gui de 6 Wateyiabsurbidé pedpdrhe wrtegabsorption to thiecompagiEion is ost ¥ér leash havi ng
t he hook 15 are nmoved in conjunction with the ferrule 1 and are engaged
wi t h tThé&lygsestapie peopentyasubistaotially 8d hygmscdpit propetty te #secémpesitiong as a
coupl i n%@;@)‘orti on with the plug A respectively. In Fig. 1, for releasing
the c&niddicdust: dustipay attash de die surface hutidess siol penetrateinta ths comgpositionse
springs. 7 provided in the case 5 are pushed inward to rel ease the hooks of
the | 2 EXPTRIrErpeiRtanps: fr&ﬁ@é@f@”’ﬁﬁﬁ@tﬂ RT&S$Wen pulled out to conplete the

rel eaginn tan. Wth reference to Figs. 1, ,and 2, an axes positioning
mchaﬁps?ﬂﬁgﬁé@%??ﬁ@ﬂcﬁg"?ﬁgpafagﬂna%ré?%ﬂ'lsgﬁ?emhs’ axes of an optical fiber
wire nﬁ@ : I.C ' i id | be described In Fig. 2, a
pair ﬁ# ?@rgru eéril%é'g%(?\rt?lefl Spiedﬁgm&f ﬁHgﬁsé%FMSal fiber wires 21 and a pair of
ferrule beédfion: ﬁ'ncﬁ{]cﬁz%&éi ti oned opposed to each other through the adapter
B. Inthis state, the both axes of the pair of optical fiber wires 21 are
har d| 3 3aLiquitis): Wiquidig deférnfetile td pesesupesi tions are corrected by

simul taneously rotati'ng each of the rotating outer rings 4 of the ferrule
hol derd. Peribbfer pedoriniancd gyarahtee: sivepR0n@ass dt remiteinperdtue ferrul e

hol ders 2, the two faces of the rotation stopper portion 33 forned in the
pol ygonal cross-section provided at the ferrul e-nmounting portion are
closely contacted with and pressed by the elastic rotation stopper plate 13
provided in the shell 12 housed in the adapter body 14. In this state, when
the rotating outer rings 4 provided in the ferrule holders 2 are rotated,
the rotation stopper portions 33 fornmed in the polygon are also rotated. At

this monment, the elastic rotation stofber plate 13 is bent outwardly by the
corners of the rotation stopper portion 33 fornmed in the polygon to allow

g . . o o - ~rSN 2 .. N o . .




stopper plate 13 is contacted with one flat face of the polygon. That is,
t he di spl acenent of the axes of the optical fiber wires 21 ¢ n’t?ﬁ cgétgect ed
" with coupling the plug Ato the adapter B by allow ng the el asti Tr tion
~ stopper plate 13 to be bent in the space 37 between the elastic rotation
stopper plate 13 and the inner wall of the adapter body 14 with a | ength of

one fifteentHy BhsieNRo8L6f Ble %Bﬁv&%dg%?gyfoﬁ?ﬁgﬁ i EQﬁﬁét%cgrl% dfgptﬂgr ﬁ%ﬂ\t{é‘@%r

outer rings 4 provided at the rear e errule

r ef er eivedodrouds, gand % 38tendibnhmEchankenfis raaddee d_%?éh&iﬁ?i ap?rl?f?gﬂgaﬁon._

. . or
di spl acenent of the axes of the optical fiber wftes 2 escri bed.

Wien t lexanghigtewaberardistit pptical éibepcogfedonuses ausdAihgandtetia bEbEéH‘@vépW
crosslinking-density gel is enclosed, the pair of plugs A2, A4 being free

are coihe extetnal ofdhe &G-fypec do(solem the thirkeprobten), thedaferermotticied sikestie/ow
section) of a measuring device, respectively Then, the pair of ferrule

hol der §fgsstiBkingsiessity @€l lie usedpinetheHuaction of e ddiical fibert wirgstdsearjonetiomg
outer rings 4 in increnents of one notch as confirmng the val ue of
connecPPB&U‘FteésFQﬁ examaplay Bnthen & Grivipsurtha gsilicane: dow aorasslinkingadensity gek isul e
hol ders_2, are .stopped at .a position where the optinmum value is displayed.
The meBOGIOERY 1BADF GONRSLHOR (P3c; & e RNGR AberRyirase Hed itute: fespiles dor

BN R e I AP R THUE N
o a5l SRS SEPSr ol b b ALLAIH TASPRER BPBbL G0 any

oct agogagaiitof@abinal entiPésvieht wi ' gﬁ#q iz G thy
‘nunber of pol ygon may Be |ncr%égg@h9aﬁérlﬁyg§ge #6{{@@5 daﬁﬂ%o(gr 0 ¥%r0 ry n,
t he nugatiditional stheturetd@tmeshaniepper plate will be one. In the axes

posi tioning nmechanismfor correcting the displacenent of the axes of the

optical fiber wires, the elastic rotation stopper plate has been attached
to the adapter body. However, the present invention is not limted to this
enbodi ment, and the el BRIEE DESGRIBHIGN QpadHBHDRAWINGShe attached to the
ferrule holder. In this case, it would be able to apply to existing optical
fiber connElgddris aleasitudinglly sestienaindew sbowing anierabodimesi pf eheoptisabiibem

‘ éff’ﬁféorﬁ?ﬁrcéér?”ma”%n%%ﬁ&é : e Samscariuin 8 e .ﬁgﬁt;g;g‘gﬂqen% ine Eﬁ%tegid@g.h :
14 OCTy2= ' [ 33 [
pol ygot#%g%sé@é@%@t}ﬁﬁfxﬁeﬁﬁgﬁte% 5813 BRsrBBo0nti ng por t on are o osel y

i . . [ i,on,. 13 .
orov ded i 1% A GPER5T ceobic Rbuthd L bRy ReAP e he Rolhing Boronger

has begmars aaspterah8% Hv; ighﬁgrati ng the ferrul e-nounting portion, the
rotation stopper porti ogﬁ the buffer spring receiving flange and the

pol ygonal FigaBtis Rer éxternal Mkl b essorigititiomal QhRldr 26 Gtical fibbPSoniEdort Bfraom |

pol ygonal shaft portion. Alternatively, the ferrul e-nounting portion

‘may beschepeatict view fof amebasurling pparsitus AGccorthy tdoné lepitiiimentloPthegires@rt S
may be integrated to forma functional holder. In this case, a ferrule
hol derin¥@Rtidfonpri se the ferrul e-nounting portion and the buffer spring
receiving flange, which are fixed by fermale and nmal e threads. Wil e each
conponent of the above enbodi nent has been formed of |ight alloy, any

subst it ut ed T or subkS] RRRE TR GARYNGSDrB A VERRER ded by using
ABS resin X eflbodim@Aforthe disent invention will now be described with reference to the
drawings.
In Fig. 3, the connection of an optical fiber connector comprises four plugs A and
one adapter B. '
In Fig. 1, the plug A comprises a ferrule 1, a cylindrical rotatable ferrt]le holder 2 to

which the ferrule 1 is attached, a case 5 for housing the ferrule holder 2, a buffer coil




engi neering plastics, and the coupling-rel ease push spring attached to the
case has been forned of a blade spring, any suitable engineering plastic

" having a resilient and high inpact-resistance nay be substitut ddt 087 404n
an engineering plastic to integrate the case and the spring. This
contributes to weight reduction. In the adapter, the adapter body, the

The. Saapro? amy o CURHEOLIS, RFH T2 (SRIEMRIIGGRIRE SroRieSEhpe,

_ _ _ ( y using POMresin whic
el ast | poeihyi 88 dicvirgy 8lraglisk ootddish-shiahed ofoshlddtiohiri bfangdnd 6

eRlind he
ends of the shell has tﬁe elastic rotation stopper plates. %en tﬁ% palé of

split #hebufeaceil sprpg ed thé fierraleaneuhting poeidref Sleclyitilé HoRleP P, ¥R Mferrline
shell and the elastic rotation stopper plates are also integrally nol ded by

usi ng holdergsalsovinciutes & polygonaleshadt portiendgd g forratizghirigaan iopticalMieradem ber
I's coupled with the plug through one-touch operation, i.e. by matching the
coupl i ﬁ@e daauend gethg dervdle beldens2.pThg ceisenStiheludesia ipaii of couplig uidde
adapter. and pushing the plug into the adapter. The coupling is released by
pushi né'cﬁeﬁ@ OGM%QG?@DG’ & Bak of rauplisgrelaggaiedthetes Bdgaaprir pg cPuplingtalease
lug. 9. .1 4 OCT_2~Q~ lsin tical fiber bonding material injecti
fevi ce PYSh SEHIO0SST eriing: i B5nEIHHl eF Jaa Ha ohSOHBNRG (orgRtedolar 34,
| t.ant i al tributi t | ' i L0 hi
ccur ar ERcTRG T ndhel taTARBShE: with Shch athesryer R eubiHuddpcs s ftet
I L I . Ay it ;
inbt | ROMNERESBN, thaToRNrcE 00er il 4" Res ST G Re seh Bng, iR Rrrute
; ti o f . - . . I Thus.. if N
of ' thi Homck . 101 Oplod Tvby Wl 21411 B S FSC 608 S L are ety of

this cferrulddrandthe feviulteHolger 2nvo- core or nultiple-core plug, or a
di stribution box for connecting another optical fiber wires is easily

formed. A Jhefadapder B evill haw e deseribedwith cefesencerwt Figs. 1 ainti.med in a part
of ferrule_holder formng this plug, so as to provide a nounting portion
for fittindhermayr efferruless! apposwd taeeachvbthenaee rethinpgd byf a sleevaddpAeshelin® t he
ferrul e hal der h?s been fornmed in a %I I ndrical shape, the present

i n?/ent FB':'\S'PQ theslaavgi teis sRiitdnteHwe and the iﬂi\ﬁ(ﬂ wall ofsthepghellett is formed in an
Egrlﬁgf;ﬂ@t@%g@ﬁ'e&'g%ﬁgfrﬁ 1P SARAKE. Thndherehelhid is FSe dpioes Mgt pIRsdcsTotatinn
of o <RBPE RS EEPlhSi ik Fesast S i Ale to BOfians oloBef. P ARG Tades of °°
Phe. priRoicrIRarGRTet TR Aol | 5Bppbt dGRT Pen PondBiyBRy OIS .
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five sanples of t C-type optical er connectors on
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been sprovidettatl szwm Gibothahidsast tha SRR 21t diverfoshdderl o4t
connection | oss. The connection | osses on the right side was neasured by

f abri caltawing &e eliafic eotation steppepiplatelto betient foprovideer betaclenrths Butsaedltong
to the present invention to match with the plug of the above FC-type
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body 14. The pair of engagement stems are engaged with the elongated holes 34 of the
case 5 of the plug A, respectively. The pair of positioning guides 16 are fitted into the
coupling side-grooves 36 of the plug A, respectively. The adapter B is completed by
inserting the shell 12 into the adapter body 14 and fixing by a knock pin 17.
In Fig. 2, a silicone low crosslinking-density gel 41 is enclosed by applying the

silicone low crosslinking-density gel 41 on the end 31 of the ferrule with an optical fiber
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fiber wire fromsaid first plug;, a secon ug for retaining a seco

opt i cdhe fdlastic maiatiomistepiervplage d3skcbest ominatdly by the ddrherssephalrbtation
therein with protruding said second optical fiber wire fromsaid second

pl ug; Simper portion 33 formed in the polygon to allow the rotation stopper portion 33 to be

rotated. Then, the rotation stopper portion 33 is stopped when the elastic rotation




an adapter for coupling said first and second plugs w th opposing each end
of said first and second optical fiber wres, ,each of said first and

" second plugs including a ferrule holder fitted with a ferrul e1flpr00‘|‘eg3ql,ni ng
‘the optical fiber wire and a case for housing said ferrule holder, at |east
one of said ferrule holders of said first and second plugs being rotatably
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the correspondi ng case, said rotatably support _ _ ncluding a
rot at i @f the @xperof tiee bptical fiiverirds2 B canbe édirscted withaddliplingahé PlugF AABRRS
portion having a polygon cross-section, a rotation stopper plate
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havi ng betwpanthe ielgsticyatationostappenplate dBeandthet innbeiwal afdhptazthpter body 14

el asti cal Ig en&age sel_ective(lay with one of said plurality of faces so as to
def i ne Wi ledih of pae fifsenth ofronst sigaiad thepelypen, andiby statingthe radating opieer
plate being, attached to said adapter. 13 1 4 OCT- 2004 2. An opti cal
fiber 6Wﬁe%9@rv'%éf%%?ﬁ§§r 9H3€?§P%GI,VU|WF®fr2-sai d rotation stopper
portion is at the_end,of Id rqtatably supported ferrul e hol der
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an entrance (transmit section) and an outlet (receive section) of a measuring device,
respectively. Then, the pair of ferrule holders 2 connected to the adapter B are rotated by
rotating the rotating outer rings 4 in increments of one notch as confirming the value of
connection loss displayed on the measuring device, and the pair of ferrule holders 2 are

~stopped at a position where the optimum value is displayed. The measuring device used
for this adjustment may be a portable optical multimeter used in on-site application or an
optical multimeter for research.

In the axes positioning mechanism for correcting the displacement of the axes of
the optical fiber wires, the rotation stopper portion provided in each of the ferrule holders
has been arranged in a regular octagon cross-section. However, if a fine adjustment is
necessary, the number of polygon may be increased. In case of the odd number of
polygon, the number of the rotation stopper plate will be one.

In the axes positioning mechanism for correcting the displacement of the axes of
the optical fiber wires, the elastic rotation stopper plate has been attached to the adapter
body. However, the present invention is not limited to this embodiment, and the elastic
rotation stopper plate may be attached to the ferrule holder. In this case, it would be able
to apply to existing optical fiber connectors specified in JIS C5970 or the like whereby
the rotation stopper portion and rotation stopper plate which are provided in the ferrule

holder are located on the opposite side with respect to the plug.



respectively. 5. An optical fiber connector as defined in Caim4) which
further includes a space through which said first and secong o.tlcg flbgr
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crosslinking-density gel having a refractive index substantially equal to
that ofdapied beglyilhl fiber wires. 7. An optical fiber connector as defined
in daim1l,_wherein each of said ferrule holders of said first and segond
plugs is rdt@igpule baldsbhas beapsanstrueteditiysintegrating ther feersemiungng aoetion, t h
respect, to the corresponding case. 8. An optical fiber connector as defined
in C ahﬁ 1°ta€m é%OHRﬁftmlom,nm%'a%féerasnrmgafeqegvmgtf@nge|atyi thexpalygonalhshaftit er
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flange, and other parts may be integrated to form a functional holder. In this case, a

ferrule holder may comprise the ferrule-mounting portion and the buffer spring receiving
flange, which are fixed by female and male threads. While each component of the above
embodiment has been formed of light alloy, any suitable engineering plastics having
substantially the same strength may be substituted for such a material.

While the case has been molded by using ABS resin which is one of the
engineering plastics, and the coupling-release push spring attached to the case has
been formed of é blade spring, any suitable engineering plastic having a resilient and
high impact-resistance may be substituted for such an engineering plastic to integrate
the case and the spring. This contributes to weight reduction.

In the adapter, the adapter body, the engagement stem with coupling hook and the
_positioning guide attached to the adapter body are integrally molded by using POM resin
which is one of elastic engineering plastics. The shell is split into two, and each of the
ends of the shell has the elastic rotation stopper plates. When the pair of split shells are
coupled, the space housing the sleeve is a polygon. The shell and the elastic rotation
stopper plates are also integrally molded by using POM resin which is one of elastic
engineering plastics.

The adapter is coupled with the plug through one-touch operation, i.e. by matching
the coupling guide side-grooves of the plug with the positioning guide of the adapter and
pushing the plug into the adapter. The coupling is released by pushing the

coupling-release push spring of the plug and pulling out the plug.
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shaft portion having a polygon cross-section is formed in a part of ferrule holder forming
this plug, so as to provide a mounting portion for fitting into the housing.

While each outer shape of the adapter and the ferrule holder has been formed in a
cylindrical shape, the present invention is not limited to such a shape, and it is apparent

to use a polygonal shape.

INDUSTRIAL APPLICABILITY

The present invention is constructed as described above, and thué has the
following effects.

The following experimental result shows the comparison of each connection loss of
a single-mode FC-type optical fiber connector (the ferrule has a planar-polished end)
and an optical fiber connector mechanism according to the present invention. Generally,
the connection loss of the single-mode FC-type optical fiber connector be described as
0.2 dB / m or less. The five samples of the FC-type optical fiber connectors on the left
side have been selected from 20 measured samples in five different levels of connection
loss. The connection losses on the right side was measured by fabricating an adapter in
the optical fiber connector mechanism according to the present invention to match with
the plug of the above FC-type optical fiber connector, and applying the silicone low

crosslinking-density gel to the fabricated five samplés.

Experimental Result Unit: dB
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From the above comparison of the connection loss, it is proved that the connection
loss gets close to zero excepting the transmission loss of the optical fiber itself by
simultaneously implementing the axes positioning mechanism for correcting the
displacement of the axes of the optical fiber wires and the silicone low
crosslinking-density gel as a junction conductor capable of minimizing the connection
space for the mechanism. The values of samples 1 and 2 on the left side are ranged
within the connection loss of 0.2 dB/m specified in the FC-type optical fiber connectors.
As shown the corresponding values according to the present invention on the right side,
the connection loss values are ranged within 0.001 dB / m, and thus the connection loss
value can get almost close to zero. The optical transmittance of the left side is 95.4992 %,
while the optical transmittance on the right side according to the present invention is
99.9978 %. While the samples 3 and 4 are out of the specification, each connection loss
of the samples 3 and 4 according to the present invention can be ranged within 0.02 dB.
The largest connection loss of the samples out of the specification is 0.6611 dB and the
corresponding optical transmittance is 85.8795 %, while the optical transmittance
according to the present invention is 99.5405 %. In the sample 5 and the reference 6, the
finishing process in the polishing processes was omitted. In this case, the optical fiber
connector mechanism according to the present invention can also achieve the
connection loss within 0.02 dB. The reason why the sample 1 exhibited positive value is

that the performance of the master cord exceeds, and it is not the result from
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Then, three samples having the connection loss of 0.2 dB / m or less were
randomly selected from the 20 FC-type optical fiber connector samples, and the
connection loss of the coupled samples having the connection loss of 0.0999 dB, 0.1888
dB and 0.1931 dB, respectively, was measured. The number of junctions is three, and
the sum of the connection loss was 0.8758 dB. When the above two techniques
according to the present invention are simultaneously implemented at the three junctions
by using the aforementioned adapter, the sum of the connection loss was 0.0327 dB.
The optical transmittance on the left side is 81.7372 %, whereas the optical
‘iransmittance of the optical fiber connector mechanism according to the present
invention is 99.2498 %.

Further, only the split sleeve was used as a substitute for the adapter, and the plug
was inserted into the sleeve. Then, the silicone low crosslinking-density gel was injected
in the open connection space, and the sleeve and adapter were dropped into the water.
Then, the connection loss was measured with exposing the silicone low
crosslinking-density gel in the water. This measured value was stable regardless of the
lapse of time. This demonstrates an optimum function of preventing any functional
deterioration due to invaded dust and vapor, and condensation. Thus, by using the
silicone low crosslinking-density gel, the application can be expanded without changing
the structure of the existing optical fiber connector.

Each connection loss of the fusion bonding technique and fixed connectihg technique
is specified as 0.01 dB / m. Thus, this requirement will be sufficiently satisfied by

simultaneously implementing the two techniques according to the present invention.
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What is claimed is:

1. An optical fiber connector comprising:

a first plug for retaining a first optical fiber core wire having a first optical fiber wire
coaxially therein with protruding said first optical fiber wire from said first plug;

a second plug for retaining a second optical fiber core wire having a second optical
fiber wire coaxially therein with protruding said second optical fiber wire from said second
plug; and

an adapter for coupling said first and second plugs with opposing each end of said first
and second optical fiber wires,

‘each of said first and second plugs including a ferrule holder fitted with a ferrule for
retaining the optical fiber wire and a case for housing said ferrule holder,

~ at least one of said ferrule holders of said first and second plugs being rotatably
~supported about the central axis of the corresponding case with respect to the
_ éorresponding- case,
| said rotatably supported ferrule holder including a rotation stopper portion formed in a
part thereof, said rotation stopper portion having a polygon cross-section,

a rotation stopper plate selectively engaging with a plurality of faces fdrmed on the
outer periphery of said rotation stopper portion, said rotation stopper plate having
elasticity,

said rotation stopper plate being adapted to elastically engage selectively with one of
said plurality of faces so as to define the rotational position of said ferrule, and

said rotation stopper plate being attached to said adapter.
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2. An optical fiber connector as defined in Claim 1, wherein said rotation stopper portion

is formed at the end of said rotatably supported ferrule holder opposed to said adapter.

3. An optical fiber connector as defined in Claim 2, wherein said adapter includes a shell
through which said ferrule is rotatably inserted, wherein
said rotation stopper plate is attached to extend from one end of said shell opposed to

said rotation stopper portion toward said rotation stopper portion.

4. An optical fiber connector as defined in Claim 3, wherein said shell includes a sleeve
having both ends through which said ferrules of said first and second plugs are inserted,

respectively.

5.  An optical ﬁber connector as defined in Claim 4, which further includes a space
through which said first and second optical fiber wires are opposed to each other, said
space defining a connection space in said sleeve, wherein

said connection space is filled with a transparent silicone low crosslinking-density gel

having a refractive index substantially equal to that of said optical fiber wires.
- 6. | An optical fiber connector as defined in Claim 1, which further includes a space

through which said first and second optical fiber wires are opposed to each other, said

space defining a connection space, wherein
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