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DESCRI PTI ON OPTI CAL FI BER CONNECTOR CLEANER, AND
METHOD OF CLEANING OPTI CAL FI BER CONNECTOR CONNECTI ON
SURFACE 5 Technical Field The present invention
relates to a cleaner used for cleaning the ferrule end
surface (connection surface) of an optical fiber
connector incorporated in optical conmunications

equi pnent and the Iike CI fically, the present
invention 10 rel ates t?lg/spéﬁ[e% Nsuitabl e for
cleaning the ferrule end surface of an optical fiber

‘ff‘g@mmﬂiﬁ&mﬁm E’ﬁ%@ﬂﬁﬁt&\?{}? l‘fﬁiﬁ?& @fg&quNG

equi pnORTICAdIFIBER SIONNEGHOR CONNIECTIAGN SURFACE

communi cations equi pnment is frequently connected and

det ached. Accordingly, 15 when such a connector is
TeplnigalHdgldgr ease or dust or the |ike can becone stuck

t o t H@eqipekedit! [ﬂ@ﬁﬁox@i‘elﬁt@@ &Rt él6er Fs&E ForCABAERE e ferrule end
u%ml ch leads to decr.ease i.n tﬁansm Ssion

giomaerion silacet 9L Bporist HbHeronnsHRE dpgsrperated in optical
comimumidationd eqaiphah afd tthe 1fket r Mere espéaﬁszulrhf athe presdnt evention

cl eaned., However nect oy t S he | sert].
rolfiS WA Sich roalgdof Shafingothp feBbls Sngf Sorfit® EEPORE fiber
conrecionydrenexbuniad i@ apiadedter.i s rel at | veI y easy to clean
Ba%ﬁg“ﬁ?ndeﬂ@hﬁbﬂ)&gce thereof 1is exposed, while the
er

recelve-side cgf emal e side) of a connector
i ncoAporritcabifiber eppnedefuingerpatatedsinquinmaent used incganggction with
opﬁ@cﬁ %Hﬁﬁl@1&ﬁﬁﬂ§&1ﬂ1ﬁ}ﬁerﬁq@ﬁé?lenﬂ§ c@ﬁﬁe@f@ﬂ%dtd@tabﬁéﬂ f ex@bofdingly,

he connect o e
W"@Peﬁaﬁ%a qogngcior lséiet@‘:{ﬂ?f@ase@weoraﬁﬁbpé ﬁw ﬂ‘%ﬁ@l b%?ﬂvlgr Jtagkyto the
en®fsutthdd of et o;ﬂ:loehﬁbékgcdxﬁﬁbmr (vfhidsh eaaam @ dRPRABE 31 transmission
NOy; 7133 Japane

pelfisfiics: | WA pitisef Bho R Aneas s 2t e SelaBh&lthe ferrule end

surfaceposs de cleamal/er t hese do not provide a tool wth
SUpeﬁo%v&l S%PWt&VM?é b 'Eh% 1ﬁ§€rﬁ<§}%‘ﬁi Em@ﬁtas‘}&é 3 is to say

use and nofnma a cotton I cat or O eanlng

ther sige thapisapsseigd ém@@rﬁddq)né rel@ﬁm%lbf:ase( ty aieapuar( @Wb%lrfap% thereof

é&&%gedi%vlﬁle%@ 813k GedeRR! s-1deﬂ(fé‘1hﬂ@ Rida ? 03§ of R@bnrRd R 1ﬁ’(§)r§$}§ted in an
ato i's, sub ject to i encj es.

cotton, C@ﬁl f fernal
equigmgnt 1s; G ffjcultrtg,c f‘c'lPeB?ﬁaHﬁ? %aowcagg@ Rigrdis @H@?Wﬁwhe emale
51da|rnf e icbaicetzemdahe &ﬁ(é fsgﬂm‘scioel:m bl?@nedojla eflbﬁbaaknfrbm the adapter.
¢l eani [ n,an et niln ua 0
Tt i ey AP R R AR PO SR, Safle SrBineseRdh e 33s0sso,
Japamesen Unskarhingd Paierrteﬂmphmulohol’uldimamn go.a HPeB3G66 ake been
puﬁy% n%P I%ng@ér tHQEHot ﬁfdv?cfésa BSPM{H‘%G% é‘ %Qbsﬁug §’t% e‘?ﬁ&esmtazie
e

connectors’is |ncorpora

for practical we and nermallia eaftoprapplieater of] %@ﬁnﬁ@ baseyrapredaweend
end of 8BArAIARSHHABE 1D scd 45la20inTY 8B ation. 1 Disclosure

of t eclleat]n\ﬁ?gn E[ol»o? such as the cotton applicator is subject to deficiencies. It is
difficult for cleaning to be performed uniformly, and differences arise from cleaning
operation to cleaning operation and between individual operators. Using such a cotton
applicator tool a substantial amount of time is required for cleaning a device such as
optical communications equipment in which a large number of connectors is
incorporated and substantial insertion loss results when the cleaning fiber becomes

detached during a cleaning operation.
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Wth the foregoing in viewit is an object of the
present invention to provide an optical fiber
connector cl eaner having superior cleaning properties
and operability, that can definitively clean both the
mal e termnal and the female term nal of an optical
fiber 5 connector. In order to realize this object,

Dsalﬁs fgg iova first aspect of the present invention

eSS e YR connect or ¢l eaner s provi ded
conpWithitheyforegoingiisi vigw itis aplobjast afjthe pueseni inyenipnie pravide an

optﬁgpﬁﬁér%ﬂhéa?rt QPhef! ﬁb\rﬁ{g Ssﬂ%é}ﬁ)?@% gaﬁ}g é@&i@@péﬂﬁhty,

eani ng nea avi n ke ani n
cansi@éimtmlsp@l@?rebqthrﬂge walaiameipg! andghs sl ﬁéﬁfﬁ’éﬂé o gn ogfical fiber
conhB&of ront -end of the cl eam ng section the cleaning
t ape del j vered delive ans. bei n Ly
mounPedrdghderr e?é??snﬂ%ﬁ q na‘é??H{ig%g{e Ost 48! F%’@{T%\fatge present
mvéﬂtﬁﬁht a@ Nshtiehl ﬁEe: legﬁﬁtdﬁ]gclmt }19 rprodided) cbél];slmmghig ianhousing; a
cont ct vat the en ace o ~d inside th
g AP g0l IR, b plivelde 4 inide the

surface,
hOIISﬂIgt a@hanmgana:amg havmag rasbac-bidix |cblampg(sc¢tmmre.t¢0tmg Dh@’ardly from

the §1u B?lﬁ ,t(g%ﬁ%c%h reéléi oftt?g ARG ng, 818%}? Ir:]'k{eo&@élglpé Yap@gdehvered from
thetdediveryi swanm bnmarmovwhlxz rmcvlmtfalt B%dqrh‘@nslw el g ¥Rose(; state, the
ﬁo&%dt&%s 'ﬁ%@%@&&ﬂ b&hg bRk 1 folo BEIRAS Wi Hepetid ﬂirfa}z‘,e of an

si mul t aneous redetlg1 rect on.thro

B e RSP agon rotating
meaC Ebﬂﬁall)pto%bhét@em@n&et Qe&:ﬁﬁg %tt&bmah thoshdusing and rotatably

Acco g to anot%gr as g b_ resent invention ... e
supRHgh T B FEsppRaD ¢ ?b? Dnegng VHIgh 1
wikifpieshgid the hﬂnaﬂjﬂgrgsecaomtcemngrngemLm wiantiilhygsime Harsously in

d clea ta |

N T
secsenrmtaﬁmg)mepusdbuisg)r@nai\@msﬂlm fromthe housing, on the

f ront:eng; r g al ?%19} %zygétrlﬁ the ﬁgegéxﬁ Invefiof R ¥ptiBA ftRPEonnector

delivere [Tvery ans bel ng .npvably
cleansuis providedomprising: 8 hopsngira @R%%%Hl%t"ﬁ%l@ngtm@ﬂs and cleaning

tapk r&ﬂ{rexgrlqeé?fs 8& %ﬁ‘iﬁé"&e%h@n abﬁédih%?ﬁﬁbhﬁﬁ"ha\aﬁtgga bar-like

Into cont act vv|t t he eng ce of anotlcaldtl erl .
clegnipg 624t9R Prejeeting Aty e FAmy & heving. ke gnt-¢nd of the cleaning

secﬁlﬁﬁ &Hdlz QRafBg ke ?émteaéd ﬁ@n:l’fﬂﬁrt‘;eiﬁre@(nﬁh%s/bﬂﬁgl rtﬁmltabby tnounted
e ClLeanl ng sectLon. | us na.ro
ndei iRt heraat i o FRE-AGh G (9, THRHEITRA] bhing broueht
int@ gbsiact wﬂag& miasurﬁbé wf amnp‘ecai dibet oonﬂwetoa: rt@ amrdgf clean the end
ect | aln r t
5t HfolR st BRte BEBRPEARTIN AL B leapif socion in
thevhmﬂmggambmaaldmosupp@f@blmteéﬁmlﬁg the dwigngy drckieping tape guide

%P%x e Qibal di El?p‘ij%?t@& Y £l t
pre g#lﬁin%oﬁg&é‘?dr {ggtthié ons t ?guglg %ﬁeﬂﬁa%ect ation o
12

ﬂxeph@eﬁemraﬂdqédtrwgnwraw vetatsss tW@'—‘Jé‘P%é’FﬁaH@ and the
cle&ﬁﬁé' gébtiroﬁt ‘%ﬂaﬁ? g "RRASS ts%b!:thﬁtlatg!l@' %hfiﬁltarﬁ@ﬁswl ?ﬂ the respective
Accor di to ye ano I aspec 0 rresen
predREmEea gt QR D A gemo i AedrisPT iR GRS Aud then reverses
thewleaém;ge@cmb@fcﬂmmgnhmrtgnlsnhgmbpnsmns rotates the
w ndi e del ivery,means. an
tape"\‘g‘? éﬁ’é}o@ﬁ]bﬁ%?ﬁ °£ Y prg?en? 'ﬁ‘ggnnz'@ﬂs%f%%gg fiber

connector cleaner is provided wherein the 1ransm1351on means rotates the winding

»—-s_

means, the delivery means and the cleaning tape rotating means substantially
simultaneously.
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According to yet another aspect of the present

i nvention an optical fiber connector cleaner is
provi ded wherein the cleaning section includes a

hol | ow bar-1|i ke nenber and a snooth nenber arranged
at the end of the bar-Iike nenber. According to yet
anot her aspect of the present invention an optical

fi beACCO?dlﬁé r{P egéto &}@? ?%géct' ﬁ% l’&feo &}‘é&l% m%ﬁtﬁhf‘ ahh@ptlcal fiber

cl eaning's bar-11Kk gﬁf
conapdlomcleanidr 6 prm@dawhvem@ﬁt@%ﬂﬂﬁtg saeHioR i gfes g iow bar-like

mcrﬂﬂér AnlakEs BRI BlembAF £:@4fHeA Gt iR 8 lof BRkMangike afpEldr. Of

resent 1 nventiqgn an op tlﬁgh fiber connect or

ol eatisording fpoyitaapthigreaserst ohdaRrseafvepiion pa optical fiber
confb@NtIREhe? 86 tpk@,ﬁ!dédswﬁer@ﬁll ihé cléming bdceonundiades alBollow bar-like

s R e Ll S R

pr OVA éteiding etoeidt iﬂiﬂneﬁ.l aspmtngf tlmoprassntcim'bhtmrhan bptical fiber
bj ect _t
co 5 UL o B 5 BEST3piceioh o o

bardikeingahbdri ber  connector cleaner is provided wherein
Lhe. £LEARERG0! §ACadcind MONANOF M Brd ol WRRUGEER oftal fiber

subje Zz preventlion proces Accor din
corm@ﬂhdrza@s p%movub trhsTin gheogleaning, BRE 190 é’ntLétr}ﬁ% n Sibiect to

g,?gvenﬁ&p QetQr cleaner is provided wherein the
nsm ssj n means i ncl udes aPéﬁ%mthat ri ses

I ome@%cqrﬁnﬁ elior Yetapnaiher «aspeeh 0 Present inyeaHon saino ﬂphcal fiber
corﬂi@@tﬁﬁ clendg QQ btc@ht[eﬁdwﬁdiah thiraleatling tapeoistaheoetonelogrtiiat has been

e armthe wnding neans is rotated to a
S‘Ibﬁffclt?c E.].F@péeveﬁtl%ﬁ% ¥¥rst direction while

si nuAteordingsioy yethanatherasipegt o€ dhé gmeseot amveniomreransptical fiber
rotat e i
cofpectar lg?rseg p@%ﬁ{eﬁ %e I ¢ {rdhshhiSRROR ?a:g Iﬁﬁﬁ&és% a1 that rises

novenent o he arm
andtlomans ingveptagal direttiom; aagi thedrapsinissioptraeasy 1§ @Dqﬂﬂ@r%ﬂe%hahat due

to %Q QB&P‘WQI& Qﬁv&ﬂ&g%‘f e A B tiiBBingtiRednd & DA D a ﬁrst angleina
Irection ccording to yet anot%er aspegt of th
firspdergesian while simdneepsbpthiecdpaning ggction SORERE MGABF is rotated to a

secbh® aﬂge ih 9 REM &i?&ubﬂ%ﬁfdﬁ»véﬂ‘l@é 10aths fﬂp&&i‘@ﬁhoﬂﬁﬁé@t of the arm
i ncludes an armthat .ri ses ?,lw owe in.v tlcal1 direction
the fleaping pATt rotpine Means,s FiATd 40 ??é%ia'? FeeEl
to ht GéconhAdiredtitgh. t o t he downward novenent of the armthe
W ndi |srottedtoaf [ St l.
di re‘éfsig%ﬁl3 fq &°% AROLRFTe AFRERY ogec? p&ﬁ&rﬁgt%énﬂc’ﬁ a o Eﬁ&al fiber
comt:m eltaher inpeeddeddvisengih ¢hd wasmissioromgant induaesoamn @m:dthat rises

o RS by Sl Tt o
to ﬂmrdewmarcﬂmvcroemthé thepovan thesipding oeass it Felatgd fA ¢ At angle in a

; the c?éaﬁidtg'waﬁ@ﬁfb‘iaﬁ I'E:l@ilﬁ:lﬁ ebthted hhﬁ s&aandgle in a
I n the opposite directjion ta e secon
secgpg directim wgﬁo élplnéegﬁ dsang s rofated to the first

andlé G.ﬁez[‘tthlgd‘\gﬁl\‘%ﬁﬂl&ﬂ ﬂﬁreﬁﬁérl @@é td;) Itbﬁrup\x@.ﬁil mewieatent lofatherarm the
rovi de erein t rm,of the SIO

cleob e GRPE (eang5s BHARD IR L P Or A TR PRSI Cletion to

thel $eb@iid diedctiah. di rection thereof, the cleani ng sectl on

2 N DS BLAG, O P S5 B

connector cleaner is provided wherein the arm of the transmission means has a plurality

of notches formed along the longitudinal direction thereof, the cleaning section rotating
means has a plurality of protrusions disposed on the external peripheral surface thereof,
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and when the arm descends the protrusions of the

cl eaning section rotating neans are pushed down in
successi on by the notches on the arm and the cleaning
part rotating mneans rotates at a determned angle in
a determ ned direction, while when the arm ascends
the protrusions of the cleaning section rotating nmeans

and bR HR i ekl e YRS AR b e RERE SEDSS AfrtddSmeans are

ans at s at
pushed| dbenninnwdceasigh ebyoﬂnpamtﬁES tcm 1lhh aatrmdfe:tdethm q&e@mg part rotating

megﬂsr 1%%{359 B¢ a%&%éﬁgaﬁ e Xt?ta @é? Ld 35P&Hn Qathﬂeh%hen the arm

resen I nven tical er connecfor cl eaner
ascgmiSptb@vpméldlSmerfél thet pleanipgn S@ptufqn &otaling JRFAS| ¥R PeshRd up in

suck@¥siod g nofcﬂEskoﬁ‘% 46 Adthelcilahing seétidiPiotAiBEg means rotates at

groove t he cl eani ng art r % ting neans includes a
a dqteormyined angle apRasie io Biapdelpmppe Bh that engage with
the Ag&tdingn@ Ef&eaﬁdtﬂ@nhséb@cts et tth®present divientjormemneptical fiber

rotate |nadet ectlo r Ln.a. direc
corglﬁgeg icfe §THS r@egﬁpcﬂ" wrh.eggg ? ogr %a.n% {:ludcs a
rachﬂlatrlhg agplatalifyc oDnatchal gmoyest t]mmitd!lmg papsmmcg mehes includes a

ent | n on i
(E‘r (o Sfp 4 fgg&eﬁig %%%’ gfﬂ-% %glf’ coﬁ%‘ect%armlllg section
TOWUIEVWW* oAt 1mﬂr@taﬂmmed1$r@neps>roﬁ a @iretignrppopie thereto in

resé%ﬂﬁ 5 Fhe C&t?{.g&g {1& 8REpi Nto contact with the end

Fface o erru an optical fjber, conne

r, .
oV Agoariiagdh sahingshar #gacch of MerRErSeRHITR EtinTa Bisiypd for fleaning
the! éiﬁ SRk ofdl feahdl bf 85 tdpiBalt ﬁl?d’r%ﬁnect@?ﬁ ﬁr@bﬂb@ti Ronigrising the
cl eanin e over the connecting, surface.o
Steppet: bandimecibe SEHrect bFICAHAE SRt LA Q]ﬁ dsurface of a
ferﬁil%/ bﬂ?a opEad ﬁﬁltelp]@)éfﬁlf@cmgtnﬁ@ﬁﬂg Hﬁrclmmg:tapeﬁ mhfbnprchstmue only,
en nmet hod. for.c
i 0GR TES 2 S 1RO e B Ao
surdeef il opgictlhEber sbmmmﬁvhﬂerﬂae cltsamgg tape s mnvmgt i cal
f ! ber c&%ﬁmﬁ Srret aﬁc{fﬁereag?ec? of ﬂl&;ﬁ%r A0t PGS 4 gﬂ:ﬂ‘iﬂ&l for cleaning

y nounted un
thet @Idssmface orfi m&m@e of @Ilcﬂpé!aﬁll fibert eppaecier isnproziigd comprising the

stegé ?Pﬁ}&s@ﬁm@%ﬁo‘ aﬁl”o;iﬂaapﬁl%} %B&Qéctdeﬂ the ehiher 8 eléaﬁﬂ fs8@for0én which

optlca nnector;
a clegningitapg 5 napably meupted La¢e rttﬁelqpb ggﬁglﬁg ﬂaf'aﬁemm fape ah the end

of BleCAHnME $cRAGN irfo caﬁtaar@mg e érﬂtsﬁ}rﬁ@élbﬁ@ Ferinilé lof thecopaieal fiber
surface of the ferr Accord| t%/i ?:ﬁ?ttﬁerl ‘e tape is
coRREiSES g OB E A CUEhES PR BT 261 g A AR € Fleanin tap
brcﬁgﬁﬂmfdwntﬁmaﬂiﬂhe en;d flré-fa\cedédxecfemlel sing: a hoEsi ng of
a si e at e in :
N e o R S

commdtoln &\]/aangr mrpramldsd cofpesingns honsma ofarsiten@aheambe Apld in one

P PR P A e DY o g i
of akieetiobict nfgndr@gumeanéomdrwﬁhm ThRaS AETAp S G g housing; a

cle%%hggtla 8 1 26BUAE uphsy BROWRIdiddSeshCMfir ke atlivned from the

section rot tlng ans .t tates
de]éYeé}iﬁW?@S FB8tHeiTE HOURS GFTHIHE Lflf}a &15 SQ?P“{%“U% g cleaning
se&fon%faﬁﬂ infdans A0A r@tamamheble@mg 3kdtivn aoaastenmbai anhbmrleabout the

IR e T
m@.ﬁSI tsilglﬂtaaEOllSWé Imthednang ahe Ivrikding nnmls,gwhdlemrﬂmbelcamng section
mcilluggﬂa[ R@rﬁ&sj & 3 Fg%gl%ggn%ﬁgﬂ&i iR gtdlaos[ﬁrﬁfzes MH gﬁd ts@cfhon of

an outer side g
whighnthe rcl¢aniatg tem:csrqmmge@, and an outer side guide member that ENcompasses
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4 the inner guide nmenber and the outside of the
cleaning tape with the end of the inner guide nenber
exposed, the inner guide nenber and the outer guide
menber are biased to the direction of the end of the
housi ng, independent of each other. According to yet
another aspect of the present invention an optical

o4 R SR L 29N Gt g o
guidé spoded ekposeheht owet gejide areenbeaand Heauder er 3I e biased
to tﬁg ﬁ{rgctﬁ)tn (ﬁ (‘:Lgcgérg:f Jf e Hou%ﬂ% ﬁ]defendeﬁ{ Gftdath oﬂ{ér t h e

anol her aspect of

pr eséﬁ@orﬂwgewt yein a%\‘ﬁh%fpﬁpé‘aﬂ of jthe rPTESEBh F%VGPU?H d'ﬂne QRfisal fiber
dnlécth el\ébﬂ&qs PRRA R lidGn IR éleaing sdrtion Gosuppotted at the base by a

eaner has cover O that c ched,t.0_an
o ih So6 PRSI a3 AR Taele SONE e gl ot of Rl gngle in
rel@ﬂcgﬁl@ﬂll@mmgg{gt having an insertion hole that can
acconmmodat e f’?nhe |nset{1t| on of

si deBGFOTdngolth d&% APOIhS: AEFH ﬁg 410 ye anoteﬁeéggasnwg ffoal fiber
cortfeciob €leapasinirovidud ndictein se optidat &iber Fdyamector @}ﬁﬂg@t bq.s a cover

| eamer | r oV t
e 7R A R B 0 ARG i vcopeloes o
mmphemaamgeommqﬂmleﬂegm acepmadatsih %1!4156'%10?1 AR terminal of
%ﬁﬁ@rmde%‘fﬁ%ﬁﬁé&ox‘:' eaner is provided conprisi ng a

ousi ng; eani ng section disposed af .one

the Pessring, o et 2apibah ARRSS SELPBPTFTEI daTeRGoR "fh Gptical fiber

coltor icke@nsrE Besvidal whabinythe SN Ghidledesiacaplthatwivsrisiihe insertion
about the axis of extension A of the bar-like menber,

olehe 20 cl eani ng tape being supported at the end of the
bar - laickerdirgmee ryet mnameemgmed)fs!hatmemt inwentionban optical fiber

cocaggﬁl %ﬁn{iralg%\r/c?v& 8! q}r%g% ?[tu_ﬁg gédtfbﬂ po@ed at one

|spose
endl hef theudbuging, asaid e:dcamg sewitomo mqhu&m iap hagthike em%hfﬁs rotatably

subtided! 1% thé ﬂ?ﬁgeag)o p'feh&1§’% elx{elﬁgioﬁem rth@drAiRe member, the

peratl ng par tes t e bar-|i ke nmenper abo%ci
cleahingazpesbaing expronisil oh therendeafib o ber-lks MEWDRLM, b PXROREH state 0

as 9P 6L C;%a%% %Bﬁe:ﬁé]ﬁ u@ﬂ%ﬁeﬂ‘étﬁﬂds@%ﬁ@t%tﬁoﬂ ahalﬁeamﬁg tape; a movable

conne to the oper at | ng p re, t hat W Qalf d.n that is
opgtang Pt disnesed i thediysingea ClrapPeaTTERRD Fialiqpedrive means
mﬁ:ﬁ’é%ie@ttbrme Balikeansmbdraind Ak speesing gagt ankdeataiesghe bareliket member

d of the b ik nh Al
o P8 S RTINS PRBEND TRYERETCY I Dty part and a
wﬁldihg Imea@ MGl ednicednerthe sperating par uhh‘emds th¢ gleaning tape in
respones Jor oS hen Bt the bRLbAL: Rl 4fia HER AvARES R Cleatng e at the

Irection
end@ifdiaham—lxkémdmbeam s of extension in response to a

i1 StAZBYRRERD Rk dodfhcPRRpAk SOMHRAples@ Unk O tn (difical fiber

bar - | er-1nt ck-war d dlrectlonrﬁnurnlm% at
conhestasapiednek s pretded wheraimdiercleaming sreHoR BARRG AMIYHeatts rotaies
tht\%\ﬁ%pﬁ&sﬁenfb@r fh G2 TORFhraRHEHRIH of0the trblﬁtl@@ of eid mqs pfettension in
erei n the w nding ans has a w ﬁ% \X# {ﬁr member in the
resRonsR QiR Yros mpemERiPTithe ARG RAT ho-liked
batkRadl difkction Setufnihg thel ljad—lhlle npsmtitier 36 thieirt ariiging} pasition in response
to ,%;gggg@g.my%%gqtfq@ﬁcgjgegga Opath, Whehdif o SRR rleBREDA Y winding
part rotatably supported in the housing that winds the cleaning tape, this winding part
rotating in a predetermined direction to wind the cleaning tape in response to either the
first or the second movement of the operating part, advancing the cleaning tape at the
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first or the second novenent of the operating part,
advancing the cleaning tape at the 5 end of the
bar-1i ke nenber. According to yet another aspect of
the present invention an optical fiber connector
cl eaner is provided wherein the cleaning section
rotating drive neans includes a pinion disposed at

endoﬁﬁgé’éa%em%fm&{%ﬁ bar-1i ke member and a rack that

% he pi ni on, disposed on_ the operating
par " tAcoRrdiog diongett anoflear asmesthef thes pessentomveRdor AR eRftcal fiber

comgéispgﬁl%ﬂ V\lﬁ Hﬁﬁi WieP8h ﬂféoﬂlﬁﬁﬁhgrse@ﬂl&ﬁﬁﬁfatmg dnve means
ovi in e W ndi I ncl.udes; a g
mcgldps 2 palupmd%pgﬁdsfﬁ Pﬁséoogtg 5’3% § megbepaed g tpok ﬁﬁ%e gages
rot ajtl?i(:?’rﬂ1 gllrgl vsg%Fg}t&e& andtﬁia oo Eot; t?onfI :lst/e t
T AN N Rt
corﬁ‘x_@ﬁoﬂ&l?n@f isepriostiiet owhertint the winding oranhénchelepeetwinding part
e W ar I - chani;
rousie§ SuBeriedon A Ok ARG it gFe, hbjsile, 0l BROBRNSEzpe, o

first obtatibro driste iplage phd tacsecamd retaiser: drive plate netﬂtahh'cmpgﬁd on the

sl REFEH Q5D R0 ol AT SR of i

winding: pat, a@@hm@hmecmﬁlws odrhetwipsncibn QVIpEPe Pamaydahe first

rot&at?btgﬂt%rg%rblét@t ﬁg{d §Se%21]}d %ﬁigt g{égﬂlmﬂdnﬁ aizpbsd gﬁgﬁéﬁnﬁﬁe winding part

andhihe fecom] SaSEHID (Y RIEHRs MIRREID NG Ot AASPOE BAivish e famisms

corﬁleya@qse Wﬁl r%ymﬂ aﬂlgvmﬁm{dﬁ hhefimt mtaﬁtglatraaammmmmgamund
ab at noves in response t o novenent

\
thab? e operat| ng part, the novable nenber including a
f i rsAcecaﬂingt hatete agathers aspebi 0§ tthpiprésent diveptier dinoapti¢ad fiber

COl’g]ﬁ&tgﬁ 8 e%éeart is O@n%\gﬁédv ShBef Se %a@g a?]% qgﬁgdé'saé:fﬁoxrmtz member

pI NI on dIS? e second
that ahexteis oim IJBSPGYEC tol atowemehie O |th€st0991ﬁ§ﬂ§é@é‘hdh¢ daggble member

mcﬂﬂﬁlﬁg&‘ﬁ E?% ach g hat gﬁ%@s fr:xt ErsIPMITERpREd bR theORRT RkAtitd drive plate

I rst’ and second pi nj ons dri
and aspeand; sek (hat gngages @ sesend BIigndispeseg opfhe serog Jotation drive

plafd fu%flaxme‘ésmp}aak@ driti &@iﬂoﬁs@l@ﬁﬂ@dﬁtn@ bf tetdpersing part,
ACCOF Iﬂ%I %et aaother as ECI

to pRapgh e firsh And §E508d| PIRIPBR Fes BGe Bttt to- TR Aiofirst and second
rotRfi Va4 e iremttublle of p@aﬁldn@cmﬁtl on rotation drive

gg?n?llcﬁ%rﬁmgﬁ_g:gg f é@gté %%an?c 3&8 em? u? oel?ll)t/lgﬁ anopﬁ&ﬁ fiber
colspeet clednet hie ]pmesledtwhmmwtthmmlmmps@c{ﬂan fotdgion drive means
inc lgcﬂat[s] %%tﬁ +1§1§9§ﬂg i E}{ngﬁé h&fﬁ’;e‘ﬂa{f 2iRé theldbRr Fésﬁ&@l'vgg't

eeve respective
sunpmt@dmtdoarpt lapitberrasprst oftthe Ryeseak 1@1@@9@ Heioptcal fiber

co ﬁ)track?slféﬁel?’?s ? [ &fereth ﬂﬁeclgé}ﬁﬁg '%Qctﬁﬁ Mehides: @%ﬂﬂﬁ sleeve

e an axi s of extenlonln el ation
respOr b dnHATURATS BF ARk TSR ReaErar et pome Mtatably

su}?kﬂﬁ’&eti% tRSRASIng @b ak e cln@s e arghe/ Gﬂlhb @Risaif eRmhbioalin relation to
ib nnect 81;? cl eaner 'is provided wherein the
theJopgitpdingl eXisof e hoVsP8des: a tubul ar guide sl eeve

rot aMBanﬁanp@Et aflothsr talysech af sthagpresent! iavention| @ optical fiber
connec or cqean%r 18 provu{gﬂ wherein the cleaning section includes: a tubular guide
sleeve rotatably supported in the housing; and a tubular external guide member
supported so as to be capable of sliding along the axis of extension along the inner side
surface of the guide sleeve and that accommodates the bar-like member and the
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35 supported so as to be capable of sliding along the
axis of extension along the inner side surface of the
gui de sl eeve and that accommobdates the bar-1ike nenber
and the 6 cleaning tape such that the bar-Iike nenber
and the cleaning tape are capable of sliding along
the axis of extension, the bar-1like nmenber is

a?)ﬂg@ﬁé Siohnl Bat E bﬁll ﬁl@enin@&béle&{d ’L‘BQ cle[aﬂﬁlgtthﬁbnarg rch]}/rﬁﬂe of sliding

via a connectling nber here

alongethei axds pbestensiom| the par- vk% gm&eé és P?Iameaéo éF% &L‘n‘aﬁﬁlg section
rotabiBh ([driRe th@hdWiPh cOfiredBngBRRAher weﬁﬁ@'xaﬁﬁﬁg itnal re@iindﬁ)tﬁtlonal

as a gagi ng part ca e of en Wi t h
criing e T bt GIeARAE RO ToLGRENES BB P tdgeeide
memBerl e & é@?agh:@n drovapatile beergiadingf wit]:ila hqtpeﬂlpaet formed in the

BTN e T A T T T ———
the laars ofi deermiorbley springh dishagedt wasdrem@a:xtepmlt gadel meber and the

LS Pl g g
f i bekccotding danpatt motlaﬂre@pg@t ok ﬂp{ @Wsﬁlﬁdl%@?@ @ht ptical fiber
CODrB%&gln l:%?ne?eﬁ rQHdEJ‘ %Héﬂ';%ﬁ the clebiil Abctitid Hﬁlud%& -e£t@bular guide

ousmg a tuhul ar external

SIer’Glr@F@t&bbfm@P%@FbW? éau%%g agubylar Gderal sy f‘emSFﬂ%g PERPREed so
as 3| KGphbR PRIy aléXd ERSh@ of Bxtbhiiond Gk ihetesidelsirfme of the

i.de sl eeve nd t dat th
gmg%\,sltepyek AFCOIO {1 es g}e%ﬁ ﬁgﬁ rmEe:r @gﬁthe cﬁ%atmrt%éape such
thabthe Har-Kie miﬂﬂﬂ aﬁﬂ dhd tHleardhg taperaye ta;&lmféslrda]@dbag dlfie axis of

o B AP O 0 g A B o
of totating aimpaﬂleeawaf esteasiongthabengageh gneab@sg offthe bar-like member
sucﬁ)ﬁxngtnﬁk Suchﬁ?ﬁm? '&Fﬁe ro%_\gtﬁlgebﬁéﬁlb@f b ﬁotbﬁfovl:'rgﬁtlvelE to each

on Joint_and
othemivbide citgnlan dureetinnein ilagion e thattaxisabexterpionoand gan pide along

thaf bki§ WrextHs{dRC the Rothtlor §diAl hﬁﬁnﬂf Q& tdidectddit6 thé cleaning section
extension and’ can slide alo that axis of ext
g]aiq%g force

rotatipn drMeaReal Yid R ONRYEHRE mem r?ﬁé’étf% dedely s Jetatop
frome el OMRardlg rsebtdd edtatisr \dﬁvﬁ&as@swﬂae Basike amm has a flange

r so.as t receive ro rivi. orc fr.o
capahlB & caRrRing LB B ogeg b Bt Slsrasedyn B i bRl nd 1 fled in
thelfifectibk eowaddbdte didsofathé Ibaﬂgke meaizb latongfthe ragzsg]frtg{twstdm by a

B 05 B 03 00 B o B
barike-rhérkberrflamge engdges yithitke q;gamfpagtxm theoptgrpalhguide member
hassﬂgﬂb%g #:a%%) 3?&1%%?&?@%&1 fhﬁ d bérk?orﬁ%ﬂﬁ?ﬂaefélﬁkgﬁe@@ dand is

I on_ | ol e 25 bar-1ike
b1a$qdangéhee|dgg@:y§1 tawards fthe eﬂf e RERbEHL ong the axis of

extBrdi & B9l a Spiite PRy betﬁ%&n dhd |eﬁfé hRniter flange and the

engagi n t e step forne t he
en@g@@v@ﬂg %ﬂ”@le 19% of'lf:ﬂ e dheFFE HF SRR ff%*? engages
withike aé Iieh@a’ﬁar I|ke rrenber aI ong the axis of

out GReBd BB REC S BEIRGR, Wt i oo
compisttoe ckhmvsapmuuiedt\ﬂmem tte hmlsmg @tmmé
fl ange. 209R08S vty ﬁg%& ok 4RPSlRAt ﬁnveﬁaseraﬁ*f Opiildt fiber

yet ano resent |nvent|on an op {
corfrieblor clmnm@cpm’ﬂdﬂde'afh@rem §hep eleoning eqiiry Etaem élnve means is
m anot%aﬂ? ddAsected f&ntge PhEREE mefPEMind e Yperafidg QrL}’ﬁid the winding

aspect of the present I nventi on an optlca
meARHS ,mechamca.lly connectcd to the operating part.
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connector cleaner is provided wherein the cleaning
section rotation drive neans is 35 nechanically
connected to the bar-1like nmenber and the operating
part, and the winding neans is nechanically connected
to the operating part. 7 According to the present

i nvention, an optical fiber connector cleaner is

provi ded_havi ng superior operabilit nd cl eani :
o1 1 chscorcind “onihe Biticen Ay oy obfel o  SRERSy cteaner i
proﬂﬁke_@ hﬁiﬁhg’?sﬂbﬁdrioa Bﬁerﬁbi;ﬁtf EIIEBd:lgalﬁE% afferas arsd Getcapf deé'm;;gely clean
optical .fiber connector, r.i f .: :
o 3P e e RO B e B B8 Bl i o
connector cleaner according to a first enbodi ment of

Bﬁtegﬁe%é_lep %&t#tﬂ}{fm& s with the top Iid renoved; FIG 2

e view fromthe direction indicated %the
ar r ofiG. 1 As afpl @ew of @ optical fper eongealpr elegner Aceording g first

emfgiGhi Hing BIERERLREnYn, 18, BcHOYLS IV, g the. t i ne-.
|1 C BIG i@ is 2 sideria o b carepfommdigaisd iy BRairRe IA Of FIG 1,
FI(? hI(B§ 15l d0dd el thddirdchien aidiaied by theiarrol IB i F1GI IGugi FIG
h) 1s a rear view frgmthe .di rect] f the arrow H B
2 (s FFHJSijsequOGaMVI%‘gfuﬁﬁﬂn%E]fhé'?eéﬁg%gjf% 4 views of the
cl eapig (@pfstahﬁ@;taﬁém groﬁfeﬂj_esiiresﬁma/\jndiqatddl @ the arlg@ism(x%;@ FIG
1G4 aavi.n . e X . a
1, gﬁﬂg (05)15 nggré%‘gh@g]dﬁ\??é%kog}oﬁﬁ% c%gﬁlﬂnogjfggg i on
showRIG. i Fa)Garit (b)Fdr6 exppradedavigwe ) the eclesppien Berd rolEpg means
sh¥fn HMCE Y SRELAS, AT 91 Havit G gitiit 02 rédbRd; emoved.

a plan view ilTustrating the operations of. )
t he ElGar(e) and{biare x@pnded g iof tgﬁ glegping ﬁ%ct}meﬁﬂo‘a’n inFIG 1;

hand [ hifg &bl BIG 5 with
20 ot 1 R e e PR Rty (o) (0)

tapgpempvpd; ar e expanded vi ews showi ng nodi fications of
the prieangt plah!@ewoilubt4Eing; thel dpefations af the pdeaper FIG 7 (a)

g e Rons RS 5 2B LT B 5l Strions
afiantle hedlb & elapel spective views; 25 FIG 10 is an

o banded. vi 6 . Y " ¢ :

oot TR B G “hELITRE CorRRis AR bl edicitions of the
cleaherwolleroffIG I, FIG 10 (a) being a front view and FIG

10 (Rjghe s('}?lf %:pg%&ieﬁ Vib& Who rhodifitatfdhs DfRB Biedheti gtide shown

{

show ng 'no ] 1ons of the_cleanin ction e
in B2t FIg Shishheng adlamdon arFEs.s ) B (DESIRg PEmosiivs views:

Fl G FHGH Gid b (RpadiRiInGed dibaitle mdkificatunsib the teaning section

gui de renmoved an ein [ [
roffing Faswes & e el of thiefletish sbevb EIG dndrULitlm Gl » from
vidvP afd BRSQ0qD) Bekedsidenievafl the present invention, FIG

12 ( Is, a parti al cut a -pl an. vd 120 4

(b) ﬁ(}a’?]p a3 §|XP§“ t%%f\ﬁgﬁ% \xﬂ%é]%/\t}c%Wo&n gf ﬂll:é ﬁe ! g section
rotating means and the handle of the cleaner shown in FIG 1, FIG. 11 (a) being a front
view with the guide removed and FIG. 11 (b) being a side view;

FIG 12 shows an optical fiber comnector cleaner according to a second
embodiment of the present invention, FIG 12 (a) is a partially cutaway plan view and
FIG 12 (b) is a partially cutaway side view;

FIG 13 is a side view showing an optical fiber connector cleaner according to a
third embodiment of the present invention;

FIG 14 is a side view showing the cleaner of FIG 13 with the housing
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FIG 13 is a side view show ng an optical fiber
connector cleaner according to a 35 third enbodi nent
of the present invention; FIG 14 is a side view
showi ng the cleaner of FIG 13 with the housing 8
dismantled; FIG 15 is an expanded view of the front
part of the cleaner of FIG 14, showng a cross
. sec¥i on of the cleaning section; FIG 16 (a), (b) and
dlsrf’é‘}teélre cross-sectional views cut along the lines .
XVI AIG 55 ¥ArexpandedwiSy of spefrentpattyf die ¢deapen sf FiK ¢4ashowing

a .b nd, (c) are.cross-sectional views cut al ong

acé)ﬁ%éqcﬁﬁrlgf%ﬁe%\.}u)ng >and XVI I C respectively of FIG

15; FIG168a),s(bhranéXp) axteetossreontional vy pwaplapg thep]ines XVIA,
X@wwﬁgﬁ%&ﬁvggwﬁ@q@ of the arrow XVIlIl of FIG

: 'S partiaf cros_s-a?ecti onal ,vi egﬁglut SVIIA

al onG HE (). r{B).anst-(R) aregrrossragetional visws o 4lope WGdnes) :
M{?%dﬁlﬁpﬁﬁﬁé&i@%mlﬁhﬁ;w nding reel; FIG 21 shows

the cl eani.ng section with_ cover ,mounted; F 220, .

(b) 561805 Lo ranlonRt Vi phFduARGET et figf i direction of
the GH@IKVUI €F1G.AR; of the cl eaner shown in FIG 13; 15

FI G ows a..c] eani ng..oper at i r £ 3 .

ternﬁg:{aﬁgb%‘épﬁ“ @ SS'?%B%&EHE‘%?# ajo?lﬁstﬁ%égan ob)?r)lgﬁfgl;:la 14

FI G PHG. 20 ¢aysanili(B) shomathie mgerapensef the winding regbwnwar d

f aci ; E : Sy the

s F 20PRGFE Hrciehiaspondh QLA RAMERT 1 NC oo

(2) EIbWR2r(g).bb and &)ehew bhdifinpedification af B, clprigisction of

( ' reeu4s when 20 the tape is run and FIG
thezcgga{)ggl\s@ﬁgl\%nﬁgéri%ul ts when the_ta [ ro&aitted.aeﬂd Honed

" Un; FIk @Debpes 2 JeRmRe SETINE hcA Fauile 8 perminal positione
Sugs%ﬁgquglsﬁ%%rdpglﬁﬂg; f?r experi rregt FIG 27 is ? gr aph

showi_ng .t regults of a repeated. experi .

exp eﬂqgr@ﬁtSEQWS %?dﬁﬁﬂfﬂ ??e?g%ﬁl ona 8?‘3’5%’“5{1%%5’% § gél}%mr’

r esufFl@ 2% ista pRpRahedirxihe resutst off deandngoperformed by3the cleaner,

es. far Lml.e ' . % [ .

FIG o AT EgF e T oDk i Ity FIE 28 o] Aying reslts when
thedtepeisirtne andFIG 25%0) shetangresdts wherhtbe tapais rjated prd Fiiese

dr awi i e ' i g i

el emnlgir@?ﬁ lﬁiaiﬁ?ﬁhérpg’ggﬁ grglr?t% %g?seegrfr%i n t%d %ﬁéh{déﬁi fhoé expenment

1,optical fiber connector cleaner 1 conprises a |ong,

ext e?ﬁﬁdﬁjﬂg YSgy éﬂlywiﬁ% gRNeAdts BTN pefledétprahrdt fo? experiment
zsr?dd in the | onditudi na

FIG. 28 is a graph showing the results of a repeated experiment for experiment

Best Modes for Implementing the Invention

The embodiments of the present invention will now be described with
reference to the drawings. In these drawings, like reference numerals identify like
elements.
First Embodiment

Referring to FIG 1, the optical fiber connector cleaner 1 comprises a long,
extended housing 10, cleaning means 20 attached to one end in the longitudinal
direction of the housing 10, cleaning tape winding means 32 and cleaning tape delivery
means 34 both disposed inside the housing 10, and transmission means 40, the operating
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35 direction of the housing 10, cleaning tape w nding
nmeans 32 and cl eaning tape delivery neans 34 both

di sposed i nside the housing 10, and transm ssi on neans
40, the operating 9 part of which protrudes outside
the housing 10. The housing 10 further provides

openi ngs 10a, 10b and 10c paSS|ng t hrough the outer

and arr hery t her eof The housi ng
Pm’ig%‘a’ nr%ﬂ%aggtﬂ F?ﬁ a and | |b positioned

corr %@B@@l@l a ﬂurﬂ:bﬁpx@kz&hm np@lm@alms, Pk arthidcipessing through the

es sha ts 2a an it
outpp il e vy, P SEoRAIE Y SARE 1R nsig, 10 sl includes
beaaings t1ha anik lb/pcwtlmd WQHS@ond]mg th &ps,qlrp@iqg)mﬁ@r% pdwthousing

10 éﬁ;'cgnde]sss@l‘aﬂm ok Qgcé 1téﬁ gaofsﬁfongcy &&gg&%vtcgﬁ cEfr@%h&ﬂl gt 8Pfe Wwinding

a bearin centér o

meast 2 bad thegd wcxatmg@so% a%r@uﬁﬁgéﬁrhoﬁﬁesﬁsfsh%ﬁav 13b, 13c and

the! d1&hifOapt ONVANI éf‘%ez[rﬁ{gaUéDﬂaancom biges the center of
13&?&)’?&' an 32 togot e del i means Thg case 10 . = ¢

osqilading TfasioR@ afgrsian THE e er‘feaﬁhaﬂ OH SN
thel Misdilg apddt 304 td rkd weﬁse@ m&mpm VEhd cise 1Ochasnedracket 14

64 i 8 e T, A 3 i

relﬁmretbhbegﬂeanfng tape T. ThIS ultra fine fiber is for

f QS}%%EBgﬂﬁ
exa\rl% it P’ﬁ?}%g@ d%%?gr a 3 %éeg%ﬁﬁashet er of 3 sed
forathp robeeningt tepey T2 This-ultray ﬁnﬂfé»eg is fos expmplerpalygster fiber having no
fu.ﬁeﬂ?et &Q{% a2k Qhich d’inj: G‘(ﬁf démér%%a alﬂbeﬁﬂﬁbnﬁéiétsoﬁﬁiproxunately 2

strap o greasy Further, the ef%#ﬁ 1£ .
wie| B nlgratﬁlpﬁeﬁhrerap@e‘g@tgf antoik gl nﬁ@gtl i us can scrap o
erd6PGRES| PRy, Wd EQGRNGCiHeUEleArifg n&;&p Essatengltﬁa:t [oeleanteutting
occurrence of .filzz. Referrln%toﬁ thﬁ eani ng
PIQASETIRS ODUITaTaDierUtHRE, DIOGESIng 1R PEAP %&'é’é’ﬁe fﬁ%
gui dRefetrih@ rum?ma§ e cleatipg hidars] 20 daivheniprdviddsea cleanmg section
cIe on 21 an
L8R 23 B P A DR SRS 00 21 apd  leain
seaibnarmht@m:dmz 23ahatngppaorts thei dedningsectine %I@drglh@e 2 along an

ﬁctlon 21 is of dinensions suitable to allow it to be
Y& ted into an adapter to enable cl eanj ng of the

f en- dlbe chaadingpettiare2 ) sorfribeensensswitabledy alew dhito be inserted into
anFEH%aEEe?ltofénQﬁfe 8%&?%5@ rthé‘tf&ﬂﬂg egdt Qurfabe (8si3REEEn sdfface) of an

rrin , the cleaning section 21

optieal fdnehwmwowmha@‘ﬁo the@é@PtPli ke menber) 211 and a
C%" It H‘Kyférﬁﬁ th Oﬂrltgz ﬁaﬁd tt?haﬁe cReakinp Q&eﬁbratzl g e ze?dllpwr tylinder
0 e er e, e lin
(bghhlgzptgﬁmgér) 22?? and a- cp{gnd':é Peé %;2%&3? pé)lS% at T.% %nR %g.rt of the
cyﬁﬂ&&iOZIPEdr"]ﬂh)t lHGbﬂ thg%glmdﬁrlﬂdfh&slm a%elm::‘jgjéllﬁlﬂ:hekollcr 212 is
of the.rall.er iyde
By A L8 P g GRS 5 R rotr 21
protudes @aits&ﬁ: fiomahe ommgmll@r(smﬂ& &)l e equgaqemg;tapeal ifgnounted
un W%rotl'ghglgﬁ? oft [ﬁ?e Rﬁlelt e S}ﬁ%h‘h@ﬁﬁ EE)%Hheaéﬁﬁ oFRECrlder 201 drdipe off
ea own

a gui deé nechani sm
SOﬂmgf\@hllftﬁeaIw&anl ng tape includes a round shaped

fir Sg&@kﬂcﬂﬁm 2 16 U W pile @ haibi e for Zthe IceatBRpUEapd indludes a
round shaped secon

round shaped first guide 221 to which the cylinder 21 is secured, a round shaped second

guide 222 distanced along the axial direction from the first guide mechanism 221 and a

supporting shaft 223 concentrically connecting the first guide 221 and the second guide

222,

10
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gui de 222 distanced along the axial direction fromthe
first guide nechanism 221 and a 35 supporting shaft
223 concentrically connecting the first guide 221 and
the second guide 222. 10 The first guide 221 provides
first rectangul ar openings 221a and 221b formed in a
pl ane symmetry in relation to the supporting shaft

223. _Th d
oo onTHS SrS SRR BuEr sy R MRS PERARE2A BE AR IM Plormed
in & qllatei ymrbetry bre redatfpotat thaguppartiog zsh@ft 2§3Th£'h§ wmqnérgmde 222

s 00 e A il e i PPN 582 grmiy i

relativoh to 2he ppTHag@isogd28ypes of gui de 221 and 222 permit
novefqRaLy s'&fé ﬁide@.eu&%ie} PR Jf the tBédd dligesOal 1@s222b are

221a, 221 2a and. 2 rot ational direction.
10%%@“?&9?%%@9 fHFtI?éWeé g of the cleaning

t apeTHesRtRYRFpdshHE gaides22d amﬁ@dE kp,ermia movbﬁlenbbﬁlﬂle cteaning tape T

insioie SEHTEP L LIRprrRbaoh Tabal B AP g gn. This

moﬁreﬂleﬁtotalaﬁwalé\s skiafihg of 3he atednidgStapein emtuad the axisecaused by the
es L ve ends gfrthe rotation cylinder 231 in the
rot bt VEaBRE Tt

Hereof These rotation shafts 232and
235 3Fhe cleamngtsamop rotationmesgs By b &5 hepmprises afgtatipp cylinder

231 @l %S{aLXE'sM The LoJ 955 QBnSRadd at2Bé rE@e&t@vé Bﬁcﬁsgcﬁiaﬁle%otatlon

cylayler rdr it amﬁlesh'?&%éi ihssroty | Phise owaipn; i aizand I35 are

rotEtEaB ofedb r&'ahﬁ%s ?l;il ﬁi@!ilb?ﬁpéétﬁﬁel)pam;lg?xmutshaﬁ 232 is
[ e o0 er n I N

mtsgrﬁﬁ} semesied 1 &srﬁaeaor&fl Fitt it "r?@%/‘:hS fotaof ¢ l%%?fe?él The

roth@or Slindt 33 Mﬁﬁﬂneﬁpro@ﬁdﬁsé];ﬂuﬂhs)cof pesl ZSEHEEQmudIS)Dut from the

resents ap.are Lou
sl BR AP LB a 80 e TH g i eigél o apyipclinaion in
relaﬂmam the ak@peheh gor i ﬁb?s,dea;cnmmmbsgmenm ﬁr@ﬂentsmnrm gleppe and
d the delivery neans 34 prOV|des

Swthﬂ;r%oun reeﬁnégﬂﬁlaﬁ@%ellverlng the cleaning tape. T
The e vsindinganears B2afas the chraiieytape Jppioviles & wyRd reel 31 for
éttfgear%g%l% %362[? a[n%stﬁgqelﬁf&ly)’meﬁﬁe.’aéf Rhvidedh Andd3del 32 for

ve

a first ranﬁgg 2A_P§S1a second d
chvaringe emwpéf -whihenreglsd It gndy 37 (Are geiatadi §eRReriRd aroun
shsﬁgewa 4Rd '1OBPRS éc‘ﬁ@el?or TRé ﬂ@él@“?ﬂgaﬂcEGBS raﬂndam@s@eanvalgea first

f t t chet 3 th 32
ratp b A G R ST Tk AP GaEh SLSYIRG i it Bferfiledy with their
restphetnreado@éspdantneen 31 vd:mdl a3t hé[hseﬁxsndatchetc R3A BasAteeth 321
exgﬁaﬁntgl th 3 )6%1:1@?: OQC%S@BFE{WJH ﬂlaltelat‘ﬁ%n'tﬂ t%@ ‘leldlal direction,

ninrte
whdler ¢t |smmndThﬂcheDr.'ﬁ4ﬁothSpﬁ6¢Tﬂlg 345 extendingrttarorirclipgtign in the

oo TR A R AR Bn} Bl Al O %%ngQ?'MEEn

t he Vihadiorsion spEpg B thah dfupetiongens pehgk 1 sW cqipjeying the
rofaRbh BEwiRlihS meidBtRYe aaiwr% theBAOSE i%&ﬁﬁ:uosé@ Bétb@dn tie winding

et Se B o el e b Fni8 spise 385 Blned'K) bing processes

applied to a tensile material, such as a blade spring, and is pivotably attached so as to

swing freely centered on a bearing 13e. The respective ends of the spring 35 engage
respectively the teeth 321 of the ratchet 32A of the winding means 32 and the teeth 341
of the ratchet 34a of the delivery means 34. '

More specifically, if the ratchet 32A of the winding means 32 swings ope end
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swing freely centered on a bearing | 3e. The respective
ends of the spring 35 engage respectively the teeth
321 of the ratchet 32A of the wi nding neans 32 and the
teeth 341 35 of the ratchet 34a of the delivery neans
34. More specifically, if the ratchet 32A of the

wi ndi ng nmeans 32 sw ngs one end 11 of the torsion

spring 35 on pltch in the ock t
of 36 e OB AErIBS 1 AR PEFLIRGHE clopTing Crogi P b bng!dithe torsion
springt3ghetated4he aitclichd4 del thﬂe;fejavme’aneans 34one ppih ohthe antigleckwise

ticl d
gy ert E g B SEET pRsp S HEE el oF e vARIHR eans 32 and
thetdobivatgimeans §4.means 34. 5 The transni ssion neans 40
I ncl eﬁ-adt%rﬁ%[f&inﬁeﬁs f(ﬁﬂ:luklés ) hbrﬂﬂ’@ﬂll Inat @gﬂﬂﬁﬂﬂiyoin operator.

Thi s as a | ever aV| ng ﬂrpgase cﬂ h
Tmarlmdl@mcmsvvamhhawgg@ e and 20 i Hef PVt A arc shape

ext gkﬁ:fen&iibﬁﬁf Bir@Rioh Ry ﬂﬂ:%nﬁﬁﬂt]ﬁ&c levéret llev dhedide of the
ase

e lever 411 js rot attached by a
levgy 4/1<3t13 zotatably %“Pr@hqgr%’c%@tmtlﬁll:s "’?ﬁg %‘?gkeégmt he arm 41%
haﬁ twa%tpbt: ﬁﬁ}saﬁﬁ'ﬂ-ﬁﬂz aaﬁm%abtcaeqommm ma»gse@mmd from each
ot T es 41
o L) H PO AOTER UL epsel i bppsio gifes of te
arnfn@lZ.h eshéﬂ&aharﬁ 24 1ad 46 2ly emgagp ipins 2231dhe cleaniag segtiongotation
me%gsﬁ#‘% ‘ot 1%51%1%% sedBA3 CotmediBg 16 lﬂiﬂ&lb&ﬂn% %Qtio‘ﬁr}o?a%ng means

eani hg section rotatin nean;
23 mtawﬁe@@d%meoemsaeﬂ@n@a thenmotehest Hlang R 238 dheypins 233,

ﬂlegelogfb r@ﬁiﬂ% mﬁbﬂﬂ rAdvbmentt H@ rtﬁ@)ﬁleﬁﬂﬁ?&th;ﬁ&ﬂdﬁpﬁbﬂ afahe cleaning

he cl
secionbot iTbA2Lmbyhel PHBAT 28 DREIBRSF SBERD e 5 be

freBQtLRERAN abbRd BBl the dTkel thd sied dﬁa.ﬁletee of € riotation cylinder
aCcordance with the size of the outer dianeter of the

ot ation cylinder 231. The tr-ansm ssion nmeans 40

I ncl THe $ragsrhizkidh Qieanp m{)ngcléaesf Dtorsidn Ispring Adiforgped by winding a
| ade spring,naterial und a el
% SPEpG groupd atqsi) Ao th% bgg&%& 142 G LhEaN ﬁf’ sprmg

engages t eet
43 @hgigme téeith 391 phtheHerst ﬁﬁ:hefl’fhfé eﬁmgmmcmp f thir SPERg ﬂ}] gnd the

tee‘t"lg’ %P ﬁf ra‘fcthgliﬁ; noggtl]:% d‘Hfﬁ gratfeglh?lt amZthe eV 8 1%91933 causmg

Fee y reel 33 causing th
mmlm&‘@pca"ﬂerqhto ruo. The other end 43b of the

S pr i ﬁ%ﬁ 4hdr enll '4§§ %@ tﬁeos g 431 1[9Biszed PR sife dubfce af the case 10,

e sprin attheendJ rt. 4% é 43

Tha gprio rhewoyat e TS 1o #hAPRGR IR FEhbagI, o Lhe spring

coin@%j ¢ht§ @BABEL with tmbzl,l%hﬁ- 418 Vl.'ﬁllfwéellih:hf)‘r pbsteldn abiehpest pai0d3c. The
an C e |l ever e

g ALh o duce ByOE i o B Erpipavh S0 oBer 18] 45, and the

haﬁd!lé_4ﬂh§]ocblt@ﬂdﬂ1 s éﬁgngal positatmed in its original
0Si 9
ﬁow t[gl d’é%tk?ﬁ? Bge 8%11% gcr%{el%i: %G?% BE% CIJ;% cﬁ@%}gﬁe\?\v‘]ﬂg{r’ﬁh kdference to

FIGI Bani ng an optical fi ber connector attached to an

adaptyr,. 91 gﬁg o%tl f fi5e3 tdoYnecidieat@bBaNoNsh 8@6Hkdrodr Eylample
IS inser e adapter, and the cle:{'anlneatnillp
firsily, the cleamng sectlon 21 is inserted inside the adapter and the c gtape T on
the roller 212 is brought into contact with the ferrule end surface of the optical fiber

connector.

Next, as shown in FIG 7 (a), the handle 41 is lowered in the vertical direction.
In response to this, lever 411 rotates around the pivot 413 in anticlockwise direction Al.
Due to this rotation the arm 412 of the handle 41 proceeds inside an opening 10b and
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the roller 212 is brought into contact with the

ferrule end surface of the optical fiber connector.

Next, as shown in FIG 7 (a), the handle 41 is | owered

in the vertical direction. 35 In response to this,

| ever 411 rotates around the pivot 413 in

anticlockw se direction Al. Due to this rotation the

arm 412 .of .the handl e 4 i nsi de an openi ng
ﬂmﬁ%ﬁ“@ﬁﬁ“&§4% REFEB §P%Hespr §g§proceeds i nsi de an

openA‘n Gié i€, cigegbineat of e tm@r@a@@mgrﬂ withithe ratehes S of the

A 37 Hhdel gﬁ e%CR%I 3B AhtetifGhe H&it[h%dk@wéeecﬁl-ecﬁﬂm RI.
In

e wn 0

rotate 34
Smadtamcmbkvdr@etm ml%épﬁa@ﬁn rif th FF‘égééb yhe gorsionspring
the gﬁ&ﬂe@ ‘32ﬁf0fttﬁ@w§}1hd%§ 1%?1 3 p?hng% raﬂ:hﬁhilmr of %B delivery reel
ring engagj, ng e |
33 ritees duiba RlpckNEc IeEeR S dRe GrTYor Fepbp gupgrs e fglockwise
diré®ioatres i n the clockw se direction and the dellvery

reel _33 rqta |n t anticlo dj
e Do thihe odion i BF vk FAhE Ratf faf Mg S pFetivery reel
33, b adldatingofape Meisddraivmeryy fromelthe ddivern eee&|3éamdngowa1o 8p py the

dra out fromthe delivery reel 33 and mound up by
v”?ﬁ%g ngnndlng reel 31. More specifical

c eaMm‘g spaificallypthesderniieotage {Thpasges deng B icle graove 221 of
fglg 2 gﬁlgé ?9? aﬂ&'ﬂﬂ?u%%@@& 3% dhélfecon@tipe gﬁﬁ:@k’lzgf passing

ape passipng .via the

viethe PESEHLS 8N hAdBIERE tqwdéhéﬁlﬁaﬁﬁgsi?eft“?fbﬁi Pir, the
clegﬁﬁh% o T bBfds £BANIRE 21 2REthE che lbﬂ$hea¢leirﬁﬁg smbamm travels

he end of Iean sec 1 and
ptbsa 1%%6%‘2 Bpgjgsﬁ S g50%% %%fa etltﬁe ge%ond tape
guﬂ@lm aad ey gmaa%@ocﬁzfe zzme of ehefingt ta@pgmdyLEZdeto:bzzmamd up by the

groove 22l1a of the first tape guide 221 to
W&nﬂgﬁg?up by the winding reel 31. On the other

hand Orsthb sittenthiand,| spbstantidilyssimuplisnegis mthn@aeﬂ@m—mgq gf e handle
10 a0dlCnotd. @S KI8ae bled sahoy gﬁedﬁeﬁ%taﬁbﬂfme%ﬁé” 23 that

ean ng se’c i on nmeans that 20 _su @0&1
suppioet mylcyhudm 22113f@ie le@x@ SHPM g | SBERGES FueCEsHYR]R i d the upper

u h kheS bER11OT410Nh@eRBY Gbesing kBa cleaning
sidg %F%%Z%&a#éé ztah%&rclﬂi@lewﬁg her eb rotglfl s’the g

Se‘mo@am 8f 2 El'@é@tﬁmnﬂ aggleqg d‘&“é SifhGeticamig daperf; tg clean the
felr@H RS s&h&e%ﬁmbwn @ﬁ@rliﬁnhig @ﬂﬁaﬂmhbdalengﬁr rul e end

rf I e t 0 n
ang&&erﬁgé 4oy Iﬂig? @51 r]ia.?djg:b{'ll gﬁe eaﬁg %ii"tn} %gmng, due to the
re;ﬁﬁhe@f@dc afftth¢ torsivansprigg 43uchd knddkepin2233r sysabssively engages the

loxg%::%g% g}' \glt&hgottgﬁr ?@%ﬂ atnﬁrtilri% :ﬁf?the éﬂ(f o%%ﬁ?{ﬂlé‘ 4?% ﬁi‘eegersmg to a

detéhﬁmeﬂmdgléh’ﬂﬂ rabammeh’aﬁmmfthheleh@na tapedi2, reversing
to aywf en‘bﬂzicﬁ gls re%ﬁg?] ?(ﬁblBH s&ﬂn@témgpﬂﬁest foce in the

cleanlng

rel eased
reyapsesdionstion t9 ﬂ@ wpgd@ggpql 8d bp.lbfeérérqug q)‘}f{g w,uéqe}gg 1 5{115 prevented
by%é &ﬁ&bﬂ@ ﬁ& B@ e Nﬂdﬂﬁ%nﬂ ash oﬁﬂlehuisxrnespemgmgkqfs thdoth 321

o 55 ol Mo S 01 SR o
winBRigt @6t 41 2etdains still without reversing and the dehvery reel 33 stands still in
response to the torsion spring 35. Accordingly, even when the handle 41 is released
the cleaning tape T mounted under tension does not become slack.

With the cleaner 1 as described above, the cleaning tape T rotates while
advancing forward removing soiling from a connector ferrule end surface. That is to
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of the ratchet 32 in the clockw se direction and
returns to its original state. The wnding reel 31
remains still without reversing and the delivery ree
33 stands still in response to the torsion spring 35.
Accordingly, even when the handle 41 is released the
cl eaning tape T nounted under tension does not becone

says lﬂﬂaci‘l_earﬁﬁg Wﬁih_lqtﬂezta.tcﬂl@%[ighbf:th@&c%ﬁﬁg rs{edmﬂfab@m%s ith@e ferrule
eanli nqg. e rotales | advanci orwar .

end e it n Y ST b B AR Bt e, (HWs epd surface is
conﬁlfmtlyirebtlssd fidin aasrietylof dokaiorisiby feashchaa rf]:IEIanjag tipee endd

of the cl.eani sectiaon 21.rotates at t.he rule en

Our t ABeSHiRAN, Ws PRAA et dideS b e et sHRES th famBAfson to
a cldansr whieg icvysigirethendesns Whide moving thestleanihgy tapalsiyeadsystem that
cle%odé?r%z\a\f gic?éa%j ta}Sjei rections by fresh clean cl eaning

tape. Ac ot

) “Accarding his cleaner 1 provides superior
Firgt ifieptionf ects in conparison to 5 a cleaner using a

Syst pIt: thovi! 28031 WAbbEIERY b thel 138e L2 EARNStel 3P BhelinPof the
cl eans, by rotating cleaning.tape. First

} .t hat
holf%fﬂfﬂ?li- ’i%SWbFﬂ Al hidleaning sardpn 2hiod then@st crppodipgnt.
r 0|nJ|o'$he %iﬁelnfﬂiatﬂ%@ﬁol%i sh@ﬁnﬁﬂdrlt@f 8t(ﬁgia.rh?b |uEéM Fﬁrmbét,k erdinary
e er (0] Cl ea n SecC on e Ir .
congRign TRale. i ‘Stracesar P Ay sl MR shatn i, PGB is
espeeiplly avitdbde fiwade farra femsle, endradtface yf arcanphaicplnsichbeontaa (APC)
po1‘fs§gd ﬁgﬁéﬁ%%&necﬁ@ % S'g%ﬁ%@ ?g&?ec{o%' | er shown in FIG 8

espect a or use for a ferrule end
sur f Eberdler ghowm gl Eldx 8Hy s withlwhidrshapsd elt 18@) progusipshédigposed

' [ Aiakh .
on B¢ IRy <GS c%e%"f%;c el B11E: AR YA i Shapédt pirusions
dispossd raps ithn rejles at pregatermined onfesyals @rg seitablp don pee when
soilifg ts@idh&reaWhongly td fe@ofifbctd¥ suffaé. SC shaped prot rusions

dmgﬁ_yon_ t he _roI | er surface at prede_t erm n_ed
Seco a8 syitable for use when soiling is
% I;_em}i 9sshb a8 gilméh&rgerﬁm:h 'Iﬁﬂﬂﬂﬂ'@h@@dﬂﬁ%ﬁ g_f:me fﬁamf diment.
i t sho a er. enbodi,nent . t he
oot GBS 6F s & e ABeE LA AEVing §oRs Rge puift oh Biad qut off
dispesed et thendoar erdluf thabarikecoambeh2ijeofithe bleahiaglsectibnc2t.  FIG 9
LS . f the bar-Ilike nmenmber
Cb)%%p%rfgﬁg’gi’&g‘é#%E@Q%?‘?%“’r‘]ﬁeg%%g‘ FIG 9 (b) is a
per splrougl chol¢sed24A anle2pfi davimgnd dlat xeeangiiaro aggiss-section for
guilloqfe ?aéé%r@ﬂg dadnNBY biide "i‘?gﬂﬂ?etr 2MACt g %ﬁde goles 224A and
gss . SéC P t osed on

cr - tion for, quiding the tape are dis
223 areglisnosedrgrandpelinaon yheekadion fp dee axds aktho guide pgmber22A such
tha @A 22¢ posltisRaAsadnally Qébah-:{tﬁig toRlatPihel tApd @413k EidE Andl HBe tape
.axis o 2‘%‘&6 g{yﬁde menbher ﬁ% SUﬁE t hat the%/ are1 .
WInging Sqgn P PG afers, cd of the har-ikRdnegmbereok i cleaning means.
Accelingdy, wvan ifetwastthgtibappligacto thiendiéanihgsiage dué o thet fogation of the
he bar-1l.i ke nenber, of the ¢l eanin ans..
clelfift s&hin). Sl achelss i SFeftRTRS ele SBnia L R theWeking tape
is retmengcaybe pevented to the rotation of the cleaning

252&1;"1%9 n% Ec\khsglﬁwlts %B%@g %H%dr%gﬁmtﬁfélp%f PR ERimp! 8R6fe shape with cut
head.
Through holes 224B and 225B having a flat rectangular cross-section are
disposed in the guide member 22B in the same manner as the gnide member 22A.
These through holes 224B and 225B are disposed at an inclination in relation to the axis

of the guide member 22B so as to mutually separate toward the tape delivery side and
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30 is running can be prevented. FIG 9 (c) shows

anot her gui de nenber 22B having a cone shape with cut
head. Through hol es 224B and 225B having a fl at
rectangul ar cross-section are disposed in the guide
menber 22B in the sanme manner as the guide nmenber 22A
35 These through holes 224B and 225B are di sposed at

theABpd Wﬁl sien The &r@bsaidcaan bpﬂfeftﬁroagh ﬁ?legbzfjm t%ﬁﬂ lthSIB expands
owar e

towgb U122 G feers site o h pE POl R s LU (cveptige an thcrease in

rugisfesiientd ohe® thet denidy apghviss! eacadmghndt ig %5&113](3 to run the
toward.the tape delivery side and the tape

expands
deﬁ@ﬁ%#ﬁﬁrg@ﬁénu?ﬂﬁ% preventing an increase in running
Thn&lstﬂdimOwhen the cl eaning tape tw sts. Accordingly,

' h : f . .

sm)o fé?ﬁééj tELi‘hl r d %I cg%\atnﬁcﬁ (’g%@gr ??ﬁgpﬁﬁg{‘%é’ f8hd bar-like

menthgr éﬂlé@nmgﬂmtﬁm azm@tmnoehaéi’eg?’% of ghe lesaing pecsion rotation
medBIPE PllGmien ?é Béhds ol ot HeAlnld T 156 8hllik3embet PR G

cleanlng secti on

otation neans 23. e.clea |ng tap
bend4 Afasipaiiape SuKe gEeryednok hownyn b M e side
surdcRa Bh REcH dae oﬂﬂiedﬁr-ﬁk@ eenHen Ot 1 G,Hﬁ%aj-li!kd ﬁhemta&eﬁm ® )Javmg a

on the s surfaces o 1
sullsTr AR E G R 35 RO IR S SP o 0 ¢ koping tsve T
moses ﬁitb@ichfmﬂbwhﬂg/ﬂlbi sﬁiha"m afithé hai‘-liim’mzmbéralll(}, there is no concern
0] iLon. . Thus, e cl eaning tape T noves
tha?g’ dwﬁg?elpgrv?nten o?l%y;sl%ehffg%e of the bar-Iike nenber
Fotdth Njodifaméons no concern that the tape will separate

fr OWREfé?ﬁn%s \tdjg %Wﬁ%egmﬁﬁé* d‘lkl Lﬁﬁg&efs' A, Qléf'{l curved in an arc

Referring 1A nc des an arm

shapeanddiavingoa irsekafl k- Thshelpenias et rﬁ@ﬂag maedes 2BAnincludes a
rotdtiéh EHRRBY @ﬂ@ﬁ@&mga RbARDBNA thR@MSack3 %‘ﬂﬂﬂie%ﬂ%4ﬂ3A When

rotat’on cylinder avi ng a pinion Atht
thisaga g 640 AV ingS Crere éF@LHlQ PYARE DO %1 4Ahe gk g4 A and

piné@d B2 fhriar Ddiagoriall ta:pey@tsml point 413 (FIG 1) the
%2%1@.11%% p| n| on 413A form a diagonal |y tapered
ond Enbodi nent Referring to FIG 12, the
opt i Raferfindhao Kehri@ctthe aptiealnéber oo demea 1F comprises a

A Ay P e T P4 Db

eani ng t ape Cl eani ng npans
mephe2 @ é:ahlromgest thp ele@niagdaneand thels pespettive agbtatertrogchanisms.

- :
ool e Plind Bealt 568 PETEy SwidfingRe QLU IR IRACT 8y a shaf

1210h drsidgy 2 hoveinge| The rdeliveryngearse 31, ancledes aadelévqrwpg,l rotatably

suﬂp%ededbsataashﬁﬂﬁlmzﬁﬁnﬁ%éﬁ&s e porshaft 12F2 inside the

SR L S T e TR A

a cl Fastckgniag @idadn 20l irheieg dictkanihy sebtie2 hiwl guide 22 which are
secured as a single body at the end thereof, a rotation shaft 25F secured to a supporting
piece 223 of the guide 22 and a speed reduction gearbox 24F connected to the rotation
shaft 25F.

The actuator includes motors M1 and M2 that drive the winding means 31F
and the delivery 33F respectively. The winding means 31F and the motor M1 are
mutually connected via a pair of bevel gears 71 and 72. The delivery means 33F and
the motor M2 are mutually connected via a pair of bevel gears 73 and 74. The actuator
further includes a motor M3 for driving the gearbox 24F. The motors M1, M2 and M3
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= -

secured as a single body at the end thereof, a
rotati on shaft 25F secured to a supporting 30 piece
223 of the guide 22 and a speed reduction gearbox 24F
connected to the rotation shaft 25F. The actuat or

i ncludes notors M and M2 that drive the w nding neans
31F and the delivery 33F respectively. The w ndi ng

arefé?@c%%caﬁg,f &tffmﬂli%gg fMaB @S %adwlywczome@@ed via

eve ears n fivery mean
33F ith tis einenendFothe veinding means A1 Fy theleHe dncanss) 3 and the

cle&ﬁh{; nManb @V ard @ﬁ(rén ?c%eﬁl@g b¥4he TPErafibh BRkRGe nfdtolsNEn, M2and

i ncludes a not or for driving the gearbox 24F. The’
M3wotors M, M and NB 15 are electrically connected

}Mht hTEgla t&b\hﬁ tibn V1|s asdcﬁaﬂla‘f\ﬂ ﬁl@Scl%J%g/\?sea?ﬂn \fgtatﬂd! tfeans 20F
LS Cl ean nmeans e er
(cleamigsegtion gi\)dref“FFée A HleatiBSRR T slvanchl § pfleleried length

and mbltm‘ungymtm piieaeaming ckctidre28) nuthtes Sbyl\/ju,st M2 predetermined

rordfl 0 o B e Ao el b e DR berween te

Wméngmensﬁltmd&lhposﬂi é%mnbl?tmlpeelé'asadlvances a
pred n n
(cl eg‘{ﬁ‘?‘;ng]“ggﬁ ﬁign&%%l ?oétig{agg ‘géy ] ust %r g%gtz g'r:rﬁoﬁéeg while

advageiag) aMatoilingpe thm@np@rmgwﬁlgﬁcé\ﬁér@eomc@l gher eapnsetopgan be
renveline cl eaning tape T between the w nding neans 21

and the posts 13b and 13c is released. 10 Accordingly,
Thind-Embedmenf surface of the cleaning tape T rotates

whi | BIG arh/ ahew1gn aspicalofibémngordigctoh & leupan 601 iadgordingf fce third

coB B R Bh 52 by SRRRS 18, SBRCP S LEABYRS: o bt 503, o
cleahiag secticn305adispaseld atgthe end of this dousing 60beud ae operafing part 535

i e e e R
end Ehe hhsing, 50 isrepnsiodetechth atongirby fprmrgigpding B@B front to rear
theg@b‘fgﬁﬁle qefwgmh t}?gh}ﬂ%ﬁi' &Rbtish fuem L 9%) to%ﬁmeaeta WRAskdrhile held in

r surface o he hou&gfg he housing 503 is

ong andcoap e idisassembleg; om4 Fﬂ’é&lﬁendl ng fromfront to
r ear HePe'ﬂmﬁff@:@ fthd Idﬁglth(ﬁﬁﬂvmfe@ubﬁ ghtheticlsil rsegtm fferratl ﬁl e@ the z

0.e It to be use ile held I
%ﬂ’ tg% 9’&?@5@% mveRent %&@Pﬁm{l{}g PR E@S is rf:(ilerred1 toasthey

dirkigtoai nafter, the | ongitudi nal dlrectlon of the housing

i robldd TPl S0 OlaPTbeRy T3Pl s0p has.imsice

therhefusimgesd3t o claninpsegtiondiotationinpgans Eﬂﬁathat retaaghe ¢leaning section

50§' e@gx%gg.géﬂq %42%8%3@%5@5@3%(;@% %B@%SH afilivB3Smeans 547

ousi ng section
aidﬂaﬁﬁbwﬂﬂ#3n§@5ﬂsffhat rotates the cleaning section

505 FﬁiWSW@'aﬁ%x?ﬁﬁﬂ:ﬁ wé» of iRt fivh Hptﬂé&@&nef 9@nlsﬁgmng the
T and a ive nmeans 547 al; %e vers
lon(g}t ?]néeqtlé’ﬁeo the ¢ eamng section 505. IG 6 (a), (g) and (c) are

transverse sectional views of the cleaning section 505 cut along the lines XVIA, XVIB
respectively.

As shown in FIG 15, the cleaning section 505 includes an inner guide member
507 around which the cleaning tape T runs, a tubular, outer guide member 509 that
surrounds the cleaning tape T and the inner guide member 507 and a tubular guide
sleeve 511 that surrounds the outer guide member 509.

The inner guide member 507 has a base 507 a and an extending part 507b that
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FIG 15 is an expanded view of the front part of the
cl eaner 501, showi ng the |ongitudinal section of the
cl eani ng section 505. FIGS. 16 (a), (b) and (c) are
30 transverse sectional views of the cleaning section
505 cut along the lines XVIA, XVIB respectively. As
shown in FIG 15, the cleanlng section 505 includes an

exﬂ?[ﬂcﬂ;efon%ydq? %‘ﬁﬁ%ﬁﬁse 50954 @5\9 r‘;ﬁbﬁl e 19% %’J‘b&ﬁpﬁ%%e tip

out er u
of ther eleaning S@%@ncﬁﬂéanl%shoa‘glem E?ﬁi lﬁw@)uqﬁlﬁéb)sg@lsd@ﬂendmg part

50T maldr £116n ﬁla&élﬂﬂin,ahaﬂﬂg ﬁ%m@"ﬁr widaev eTthkledendih the case of
surrounds the outer 09. Thglpl nner

a cREMsET 1907 19hat HEBESRB0R Msiee bl Y PBaPE A0y 5an be
perfdiafed ¥asiext ends forward fromthe base 507 a (toward

th ft FLG he_ t

¢ galﬁﬁ?lé’ﬂlég%‘f G ok e TREniigngert 0 ey B liped 2 @ concave
cinéltlz): fart maechirgn dienferpde tend S0rbed of fthe mpticﬁfﬁber_tmnnector to be
clefah,® I foyidft fihofed Qb WritiftondSP oefEcl 7 L 1

Di st mstshownﬁnaﬁf& 15, bk adesining Bperlaisi amangafh spes tg be capable of
mo@gﬁlgﬂﬂég% tﬁ@?rrtc%e stRg '?ﬂe Bulelf 978, RhroddtemenbRBdiuhce, the end

orne as a concave <circular

SUIM@HM}@& wnnsT pafacg|of theextending,part 807k, o ths Py gq%rbt%' the base
5o¢£nnﬁfet Stearifg Rpe ¢ BABGShsed b &h@roqwl&eamwrrnr théeehd part of the

ffect th |
XEPGAE PBY 5 Smg%nééﬁgréom Brtemd GifehrEheie o be
Capa]}_{ ﬂn@fvay,r]]eﬁ ﬂ‘l@ﬁﬁtﬂﬁml ghide mérhiser gi00mosers ABairoler phide member
as throu F
SO DA 1R e ot Pt & cap Pk G o Ul ) Bhabled
to tdmesng:roddy avifid8bberbmiterelased B0V the iie guld@axﬁmgerﬁé)@’ e T
t.
O e
51%mbdrS13boot the CHES eWels, mamben S0%And: e direction
ceéPx%d%Pa&ﬁﬁSthé Q%xisn&%rfoﬂﬁ'édjﬁ tﬂ@ﬁ&&rsoﬁ%f@%?oﬁ&dgma@member 507.

eani ng tape T ecleanln tape rotec dfro

Thg slitsi Yga and Sﬂ%b @'ﬁafﬂ%‘?ﬁ lopg aP A e ‘i“ PHou s, the rotation
of RRGARHEhideSBYBEr §o7qmréllaﬁoﬁ f,tnme ogwr deidewidetier 309 is Astricted in

e o, E S SR TR B R cn
shﬂﬁemttﬁézﬂﬁect&rmd extend in the radi al direction

cent ar ou axi s, & i B e

5072”5 %P G qgm thnt dgé%%‘{‘[}% Q?S%aaﬁ‘stf‘f forward
dlractl:bn'S(ﬂﬁbctmnsafftbw mcoijBdrbg aaﬁmSt spring 513 duspesc_d biitween thgpase 507a
and @llllés%le "s&tn%h'r%tlof?fméaﬂg 5h8 rdﬁ%:ri@% debsaBARRY. SGRe olter guide

outer guid IS reStricted

meimber t5|98 ig braé@d ay thei fosward glirestion &1&9'18? Gfithe amewB) Ry a second
spiit b B5 Hiaﬁoéeﬂ 'b%{w&ﬂllﬁelfriﬁm% inBe mfidd mesibef 807 BudhtBatZa stepped

P 0 SOk 68 iy OHlRe e, ieEbeh 508 RERHS Y SRR 112

for@iedt HE (Y &e BEetysH.f lmtﬁﬁprsprr@ 5IBantl gposecnd eprivgefil5 are
é base and th cl ean secél 0N, [ ot at.i 851 means
coll 5 of thest Sprin

Bringsaprihe EREd RS e,
Accordmg to the above described configuration, the length L of that part of the

inner guide member 507 protruding from the outer guide member 509 can be extended
as the outer guide member 509 slides, in opposition to the second spring 515, rearwards
in relation to the inner guide member 507. Accordingly, even if for example the
terminal P3 is in the innermost part of the opening as shown in FIG 23, as the outer
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menber 509 is biased in the forward direction
(direction of the arrow B) by a second spring 515

di sposed between itself and the inner guide nenber 507
such that a stepped part 509c forned on the outer
gui de nenber 509 engages with a stepped part 51la 30
formed on the gU|de sl eeve 511. The first spring 513

@{gnehhfsr %66q8 uﬁ‘ﬂ:ﬁ' P led e afoundOhb @Eﬁlh@,gﬁlaﬁfﬁg thBend of the

eani ng tape passes. t hé inner

innggr dRyBAerTReE 5P A RaEiowIh sl O S5 can e clsned.
At @it Uha teh@Rurfhdeeofl (B Binbr }gmﬁé mdager 567 comthett e eridweface of

T R e
5135 Bfhs Sherel @Sno éoncompifdhjutyobeihsustrnakinotd taprinal $3515,

gggr,{%ds 35, a0 Y%L@tksof{? fuld eslée%ﬁglg BB OHnorted by a

rotdti®nalraxihiEl 7 cﬂmpmfsmbsi thedwusing S0hat the baﬂeng as shown in

FI G 3
The Thom38 shafs SR pbficth de o RabRiaft b puradicano e
housmgeﬁmgw aleositiorirg msgE dGnt Mqre mcmﬁffqﬂé( the pRfIHgRinggneans 519

{ b,tdUnd edt beh@m@hs ,
el SpMls ity < %2??80&5‘2@%%%7 %&?‘ the end. g

ands%n 9%&@6%@1 F2l pRowiding BN COIVEY PR A& lending Hi6m the

bas@ b ﬂﬁ:tg‘tﬁdd edR TP\ EPable of esgdgiwith die dngegihp cehcayppangs23a,

b, édg thus there is no concern of injury being
ined by the termnal P3. Referring again to FIG

15, Theegaigihy shesweepdits1523s, b,at aidablaye swaged tiedn laye formation

cen%eég I ontiltheurl gazlo Tjﬂeeve iepg' &&eﬁﬁ?e&‘%s@d%ﬁl ﬁltedétgﬁnined

OSI
intgyvalsl shenehu:medn an@lceordmgbel fat |r@tﬂtmga thieguideo gleeyry 30 3abppt the

| Bart
AR 1 8 S i M e oy o mate
engage Agthnenecel b vagaging somsawnparts SBaghgc gr ée@l& | HOéltIOHglg the

clens s8ion 308 af8 pROBRELME ahgTe &klardawwmgmmgemagl ng
convex part 521 a extendi ngaIromt base

qui it heh dbs, GPESEING, COBAPRBRE P aRge, e 5pRseing concave
par€ B934 ivAtcic Wﬁl@v@pﬁﬂbhs b F3aQ, 15d Jbthe ccleamih gl secgbﬂ 3gagposiioned
e .par arg,arranged in an arc
pa*?]g‘?rj%%ﬁ olﬁ %‘S&éﬁ?ﬁw %@Eﬁa %t at i gnal axis 517,
at p@ﬂaﬂﬁ ethet e, whep the eapaping ténver gdutSéd aisteade to engage with
the sHEEENE poncolE DR SAE SRich AR BlRPbe 1] 75 3o BEuhlE FIG 24,
theso;lpepmng isagtiqroiSA , is tinsitiomgdigit ran epwersl inskipetign in gelatipn to the
gglr S gii%ﬁonei‘gﬁ% H‘bﬁsﬂlg,ﬁ% Offnt iR} @Qﬁa@' ﬁ&slﬁ&:ﬁﬁé\ﬂﬁ’e cleaning

or. d ereby ‘positjonin

sectipa 2A7 3t 2 perdeismindginyiard apglefbe éﬂ%@ﬁ%@} 55’5 fjan be propetly
broughtdhtcPEbrkat Whgh IRESBINAY P5 Q&m@@omﬁkdtlheﬂlﬁﬂg 8@dsegemitted from

521 h
R R T T “5ig g e
thetsh@e ¢in@asy (el easil ﬁkﬁldesﬁrm&ll reansed tleltedmni
et heegle t rl]]\%gs‘;@ﬂ yos )5 th qfann](i'; r EIQ l{'g{aém;n gfg%ffns %St ilﬂgludes a
ot hef® a§| cng Pex par?
pmv\lrzdfl’ftmldengalglézﬂvthahengages *ernklg; plgloucﬂﬂ&ave part 523d
i
Jg%é S &qﬁé c pif on5£70§ Egﬂoi‘tcdaai b§ s 'tﬁbrgdf@o?aﬁ’to rotate

25 t eani n ositione at an upwar d
abdut ghei axis by bezﬁmgé Pada and b élSpW@d in the housing 503

The rack 529 is disposed on an arm 537 extending from the operating part 535
(FIG. 14) and can move in the vertical direction (y direction) together with the operating
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| engt hwi se direction z of the housing 503. . In this

way, by positioning the cleaning section 505 at a

pre-determ ned upward angle, the cleaning section 505

can be properly brought into contact with a term nal

P4 facing downward in which a |laser emtted from a

termnal P1 of the connector does not directly enter

art B§s eyes of an operator, while at 30 the same tine
S

soiling can be easily and defi nltlvgy rgﬁved from

t he Dae o i engmreement; of dhe pimen 037 ppérack 545 dhe moxpmggt of the
racR3NY ik HeAf 4iPR0B Mrﬁgﬁed focche 8stich ofthe biorb 27 svait the z axis.

rack 529}% at en a%; gg .t he n| on 527. The h%{ Kk 529

Thaizs tgfsay. 533 ip BOPPL aPRAb it o, the rac
motvheﬁp‘e@ﬁ:ds or aﬁmwmﬂqum direcdibn uf tHeheroaw €% iapplpinglfeswardgstational

ntg %ﬁg gof(s?etg in. tl_hs%,;]ou& ng 503. 35 The rack

or%eé@rspg R0 EUHE B8 R Y537 ext ending from t he

oper Bne regd péthe H®Fe-nidEtiGnddifirsh springafl hpvascined tahthe end 531b of
the s%'é.ﬁ ﬁ% cqu[n']:?gn%e%ﬁog Eufgfdg Eh& gaet BRI oﬂhﬂﬁfsb?pnng 513 is

op era € engagenent, of

seqyreml T@rth6 asea’ioc‘:'a i e Hoer, gttlﬁ%mmbéﬁéﬂ ofﬁcqcﬁ@nglﬁa@@ fgifgspnng
513 Frahdfitya Pdt&tﬁﬁial B3ving R0 Rk AR dl&:ﬁﬁgeseeﬁ&@idt@ﬁbno;fnemeszs to

pi nton 527 about the_z axis.

t t.
theol@@faragmﬁ@ megrher 582 | Thatys de S@ME? @f%fspagaﬁ% rHEOVlf‘ﬁSea function
blaga@kthéagn& a@Sneuﬁwarm &id govidesrl fL(dctien dtanemitiiog rofational

the arro rvvar rotatio revers
driy g Pfct?ré‘ll"mftgé) Bletig0 srio olsionaeans s o dhe BREF e member
SO'abOAOLe{hmﬂEmﬁmgsledmnsbtaﬂpm megn5135 isscanmected oiaathe tirst spnigg 513

31b _of t.h h
R L €0, S Rl i
m@aatuwm’@ the z akis (BYE 845 0dtatiofal dhizingfare cgobg &ransmiited to the inner
gui%%a GG 30! &B@ ke mﬁ%}%l%%cr L?Emﬁ&r 4 (ﬁ]gca]iqaeﬁﬂfﬁiettﬁ 35a{8 dbdubthe axis

ot Al onal riving romthe cleaning section
Ofﬁﬂﬁmlﬁﬂbﬁ means 525 to the inner guide nmenber 507.

fThat tFHGSt P7b§}5‘)(b) sﬂate o) ish&¥ 18 RirdRGetich, Qaay &€9f @he shaft 531 cut
unct] on I.asl n
respPatiehodons @aﬂwgwﬁﬁﬁgﬁh BRI R oS i g
f gr C&ht k4Tt §3ehay! aegﬂ'ﬁbf’@algigt%}idnﬁfg thﬂﬁ @dideothe mnmgﬁepie Teo that it
t he ul e the c =an| .
mepgt AP H2s M BNAUE paNa PR Rdp SRR bevween
thebihiBsdd ptnt antiethe nseedr paytiofl thendleding &2, T eweing in mhally opposite
. cl.ean 0
dlr?ct?q%ﬁlafoqlgz:ﬁg éha?tﬁ‘% éaﬂe%y%%?ﬁl ﬂ%tﬂg gleg.{rulngrﬂarpg 'ffqur fgg@%: grﬁaoth]y
be t Rafrsring again toFkhd4i themperagioR aecans b2 is Bovably suppeged b
guidﬁr}ﬁémgéi‘ | HEE&%H in the h6@inP 05 Rben hitt ritoéﬁlt ﬁm@@%‘tﬂle vertlcal

e axl s ensi on A. _Fl S-Fi dé’ d
diregiing (the Erdé@%tl@@@lnhbﬁn éfabwsisiam ﬂﬂéﬁ%‘ﬁ@ thigd spring
542%@@%&&1 useﬁi e@ﬂ% ¢ eﬁeﬁMrlqu &Ké{:lols&l Bnthe XWhdifg 503.

shown .in FI G has a que and
Acgpringly the, QP"'T@WP%EH‘? Y eﬁa{sw%ﬁ%mt tgponed g Gemrestion applied in the
dirsetiesofahe agowhw ialpbbsifidd to ffbltb].rqb sprien§43 areiteiotis to its original

pogﬁg}lj {\aﬁlg gglgediqpratﬁ? %B.Fd/\%p%}él% ony:\@ ﬁ:p-: de%&%ﬁxﬂﬂ Vssn%geagé?f t

mut udlhe ywindjngs inteens §#5 emt:]uclcss aandgng h@lsfﬁ’&f thasamds up used
clehhgk qplye—pnabl ing the cleaning tape T to nove snoothly.

FIG. 18 is an exploded view of the winding reel 549 viewed from the direction
of the arrow XVIII of F1G. 14.
The winding reel 549 includes a barrel part 551 and a first rotating flange 553
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25 Referring again to FIG 14, the operating neans 535
is novably supported by a guide nenber 541 di sposed
in the housing 503 such that it can nove in the
vertical direction (the y direction) only, and is

bi ased in the upward direction by a third spring 543
di sposed between itself and a supporting nenber 544

and 'séo%ﬁaergta'tlﬁgtfﬁﬁggggf}'cﬂ%o@éﬁgr pEFSRR b Gither S8 of the body 551.

operati ng omere I N, response

The éuprrelsmrbﬁg bppd thedfiishandheecgnd aptaiing BRess 538 pBdaiSsciaetnbave a
disk [éhw&&éﬂdu?g] oh @hd g.@ plaBk fafd SRS fﬁﬂaﬁg%@%&e{dﬁwgmﬁaﬁ 357 (FIG.
its ori a OSI en .ral | Spri
14)digposag n Eﬁém i oﬁ frst H@PQ?gd ediondhs, x‘faf’é‘ﬁﬂgﬁfm
(ﬂ)é%ﬁrfbﬁt%ppﬂﬁ%e & melr:%ﬂ%&%g[r@,eﬂhe ?oéﬁ‘el bﬁt 55\11 yofsthe rﬁmSmﬂiatmg flange
nln |
55@%@?&5 e‘f)m@ﬁ‘és i3 dsRo ?'?I% recfﬁlé-ic%{“ee Of;%'e Sfb'g%%l rotating
flange 868. XVI E of FICT. 14. The w nd| ng reel 549 includes a
b I t
secoRTTaPAbF ba ”ﬁarf‘f%eéaaﬁiﬁ?;%'eﬁﬁﬂﬁé B STy pan Gaichet
meghatfigm 569 diedlspoaeﬁ,ethmwm to therharehpaTebS bmn@allmaﬁamenf of
E{Tﬁl%t fdik ﬁ%’llaggg% 54 Gy W%&ch&l@ﬁ%ﬁu%nﬁﬁq:lﬁm earhis first

ave a a e extendln Ia
ratehst meghaniss H53dnel @@eSbayplaI%WgP? %17§Q T&Pngﬁ% Eﬂgg Stface of
thét Ea&élel%ahpgﬂ BaLiRE the ﬂrsilﬂaﬁge Bi5B } Hd D othvi ss?rd@apodfﬂ ofrthe first
e xter ace e . sur (0] 0S| e
e Tiags o 15 cRRFTEARe wHh taret o3 R Py Ept A g outer
sﬁel(ﬂﬁgﬁiel@@asxfw’lﬁfﬁeba&mf hpdrtﬁﬁh] on 556 is d| sposed on the
ext ern surtace o the secC
ot ol e Rithe 3stpfl o NEoRd 380l Bkl b AACwaNShits 1o the
bafrb]apgle SH3aotatiofdl rmpveragrshef themsedoadi migtésgl flange only in the

?l@?o%gﬂ%ﬁet Dfctibh %F% f?t B %odlﬁnﬁ?&) Bbtiwiln PRE Bar?é]part 551 and the

noVemnen I rst rotatlonal fl ange
se@mﬂyoiiahng Hengotiit e rBiveseand eteiet mechanism 36 Fimgludeg a plurality of

tee-ﬂlﬂ 587 fdﬁsﬁﬁgedr &t eleeliadreGhRRI Fthe Sgrrélrfdrﬂsiﬂs fﬁu@ thealebdénd flange

of teeth 563 di sposed on t he

e sid
55 anf @ clpw095hat GanSnERES Wb e tep ?ﬁ@@f eambend fogyapd 1y outer
sidefheidensppBsiteORd thé"Barf‘dITSSﬂ) rotating fl ange 553 t hat

ot o Ret2Hige 3eiif 6 &G0 PE s SRURE sropRD SBS LR foldlfe rame
575)6tl':1lat 1%2!{6!?1?&1\@1@&@&'6%9& ;Thiz mevabheiframe éﬁﬁhamﬁkﬂmdtiﬁ'?l that
acﬁt:ﬁ 8:9&3(? 8 qpit en%i %ghpr%fa ﬁ?ﬁ (?n a}) 401 %Ié(gé %enclroga?%d that acts
as aclivt geal thatlenigages do getier ivath the sgioad pinipr 536-sposed

bet Wq(fig 5@@9&1&?%%5& Bast dlS r ai:gﬁtges:l thes peanndreolald R vertical

flang I'S secon mechani sm_ 561, |Q§Iude§
dizgefan adirecion] onlyder # E8 Tk $pRIsBaWED i danRe KdjFposed in the
hofing BE3.barrel part 551 facing the second flange 20 555

and w 569 that can h th et
can BAGc et e SapUoLT Yt Rlene MR POFIG 14,
antl RBoRA e bndapdhentef @erfisgragaim \trﬁh heGiist pisibe 554, and of the
545 i ngcl.ude novabl e franme 575 that
Se?od’ﬁaf?ggsﬁ@r{an cf n?jg This novabl e frame 575
has dheifirstiraclagkl Eﬂg‘agemwith the teeth at the front (the left-hand side in FIG
19) of the first pinion 554 while the second rack engages with the teeth at the rear (the
right-hand side in FIG 19) of the second pinion 556. More specifically, as shown in
FIG. 14, the first rack 571 and the first pinion 554, and the second rack 573 and the
second pinion 556 engage mutually at a position rotated 180° centered around the shaft
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acts as a drive gear that engages with the first

pi ni on 554 and a second rack 573 that acts 25 as a
drive gear that engages together with the second

pi ni on 556. The novable frane 575 is supported so as
to slide freely in the vertical direction (y
direction) only by a guide rail (not shown in the

554r deglaé RPE2EInd Brdt relﬁd sBQIHai A8k sOPA- ada 9731910'\@ iR the vertical

part s-sectional view cut_ alon i ne

dirsgtieny(yitsptign) dpgefer withpth (g VSR #@%ﬁeﬁ@ﬂ segpnd pinions
ssnaﬁdfsséﬁﬁatea%um \Mp @Sdeftﬁreﬁhélﬁst pi ni on 554, and of

econd .rack th t eco i on 6. T
{11 soF QERSH9 O B4 JUCHRR £FF AL, PEBRHE e OREPpay, 1 the ratchet
me@hﬁ‘tﬂsﬂﬁﬁﬁ!? Bad g6 5 il now b &scﬁBéd withtrbferdnice $¢ FpG.ni%mnd FIG 20
(a) gdﬁgl |l e the second rack engages with the teeth at
AR

ar (the right-hand side in FIG 19) of the
secobliGH0(apshosEahe hperatiapertiimiagiwhen the moabia flame3y'5 moves

d the first 554,
dolyhifatf ihd Bfeckih B ale YL AT e L P e e,
enga@@e dnstuadk §7 larotatesybe figst sptating Jaree 3P0via S fist pigion 554 in

cgﬁ&%lba{%m%@ afrbctdd ﬁiéﬁueéﬁ&@ bR Grow P @fhilehiBe ﬁédbﬁa rack 573
second racks 571 an%g @/2 in,the v

rolgics cBe SsPnCy TR 2R cHoPH BRSNSt dhe clockwise
d@eﬁﬁ@@ecﬁbﬁotmewg second pi nions 554 and 556
rota |n nutua ons ragi ..
of 1 R TR IR PR SoRR Sy ¢ g in
the hﬁ.mltatl@hleitnse ﬁueetmmmm 0&690 dnel {56 Jand\/lsbctonda‘ambet mechanisms

55?6)uﬁr5',§*fed Q o, TALSiel (Rre 5P chihs A0t @c%@mtéﬁd&ﬁ%e 553

operations occurrin
and mmmmemaMomsm@@on dBerdirgetdon @ﬁ@e@iﬂioé“ém onthe claw

569f0f 3 scad'o ﬁ\géri]tg@éet gg&:%aﬁlk]&l 61”?«%@5 ¥ the' RitaHE Shdrb flﬂiﬁlﬁtover the

via t rst. pinion 554 |n

tee?ﬂ; ég’é@agtﬂ@q’ scordatgimediange 5 d illes indheislpgievisg ﬁ“ﬁ?ﬁqnhe

ar r owi )20 My ichSws e opeanhsk scRking ABhen tat aic®EblelTRame 575 moves
second rot H(]Jg fl a ?e 555 via the second pinion 556

Uparg 8T0%iYY-ection (the direction of the
arr ovyh@)ﬁrst?ﬁﬁc B fotdteshie irfibatating flange $33 infthe clotlawisadirection

fI nges 533 and 555 only ratati t
fﬁ{f‘%ﬁp& W 1) aliartgl f%-%tnpm}oln $ Sponl;% se?gnq fas k 573 fotates the
seamd oeting dlangé 65ein thecloaniesieckwis: dit®tian dﬂiéeiirechon of arrow K)
Vlﬁﬁ,[%%F(_d bnt5§8 barrel part 551 turns with the first

an € 553 and rotates in the
counmcetcb@gdw the bairelepari D1 rmsewith thacsacord ortatingflangeciyS that

rofgil)c ggnﬁteﬁ:'l @%@ftsélf‘?otét%&ﬂﬁtér@lb&]ﬁ@fse ¢ IRt &dA &6the arrow
Stot out’S| de thereby ri er the ‘EF‘e

Mg hesslawi 115 Goibe it 1okt Rty 358 Pendiocte  quaidhand rides

ovet Be ks 863 hnE kiRt ro hg% Panddds3sidresn tHelenerisd ahmaon

occurrin en t he .nov e fra 575 _nmoves. .

(¥ o AP RIG PR SRy VoSt Gt S IRANGS B F bR gyand or
thé Hewhivast direetia,i the birdrelnget I8 Jotatestinehe baniterckekwise direction of
i on t i rection aLs aw via the first

Pl [ GulscBysihi e SeArfidPETI0 BELMA M. o' T

Referring again to FIG. 14, the winding means 545 further includes a crank rod
577 that operates in connection with the operating part 535 moving the movable frame
575 in the vertical direction.

The crank rod 577 is rotatably supported at one end by a shaft 579 disposed in

the housing 503. A pin 581 is provided at the other end of the crank rod 577, this pin
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second rotating flange 555 in the countercl ockw se
direction (the direction of arrow K) via the second
pi nion 556. 25 Accordingly, the barrel part 551 turns
with the second rotating flange 555 that rotates
countercl ockwi se, and itself rot ates countercl ockw se
(the direction of the arrow . The claw 565 of the

enéa{gg? withi£ 96t Sﬁ@’acﬁ%ﬂicﬁmﬁﬁﬁe Qﬁéigﬁné Par 53501418 de: Robing 503.

over the_teeth 5? st r.otati

In substaptially she mriddle rpgiom o1 ¢y g@d él7?,e% Apyg pin 383 that engages
withC£ 966 b ned p‘rovﬁlé&ﬁn\ﬂikeﬁloivﬁlﬂe fRvabd 75 fsrpowided®5 T sstsi 589a and

h th d
57§ dpri 10%Ga1 1 diracar at vp P LPErYaR s ditedfon of the
pinc Slgﬁﬂl thé dgffe pilnl 383 kdsocidudswith ustation ofthe crapkmod QTf.a pe T
t woun r , | :
roand e PERRHE peet S5 £ Sldchits R Y idiQurbd B bl ol WAt HoMred in

oppsiticat wsths mesilienee of ithenthidtspring §43,pthe pin AY! phthe gamk rod 577 is

f DtRrek Molwfvat@ dbbofiPkhe shaft 579
pu g}%rectl on g@\é 1‘g?:knseﬁod 577rlilos rotatably seus orted 2@

SUPROTEREPERY Bg;heangmﬂq frampe 5dp 3ppuhgd idawnihyethp Grye @gﬂ 583 of the
cra2R30d A7 PhfH B8ted doviiveyiided at the other end of the

crank rod 577, this p 21, en wth a t 539

pr ov iVt the depression a%{efq?@edpa?f? agégb%r%gd@f& iiéo NS H@Wﬂfd in
respBise tol the Sexdisénantdfahd thitdheprinigditile theegindiB106f thherakardd 577 is

577 dr|ve 83 that e
i gt it Praciroste v, 8770 SbPABRASS by Shal 379 485 supporting
poiﬁlﬂe ’Eh@ﬁmvﬂﬂ@éraamﬁ?ﬁi@aslmﬂmﬁh}r tme dirivepip 583 ohehexrank rod 577
? %%%h nd absorb nmovenent in the z direction of
I%U 81 and the drive pin 583 associated wth
r ot aDuertodhe wirding merns 545,57iken tha @peystipa Prrt e 394p deprgsssd, the

mdv%bﬂeﬁ?éxﬁé %?ﬁ Vel ra%wﬁ%f@mwtﬂeml e 5% aTdhé w&ﬁg reel 549
opposition to resilience of the tHI rd ggg ce the

rotsu:s cqupger pﬁlﬂsm f@getbﬁre Wity ke (gt gotating
gg@kl&nhsf ﬂfeajye g panh 53505 aleged Qﬂﬂ\ﬁﬂﬁdbﬁtﬁwﬁe S’V\Enﬁhraé tpward
of

S rdon BEE e B SRS e ction

in B1G 14a0getherweith dle\semﬂdota’bﬂ‘igﬂaﬁgaesﬁepr essi on is

A AN o DAL o D
windiag péeh 588 Wheh ther@ematmngkpartcﬁd 557 depressedh osthedlepression is igleased.
cran 0&1152% tféﬁ?eﬁ?m VE% aaxk%?l'“% 83 %E \gﬁl ah s w&nasth@ unused

suppor S _push

posiont o ther ¢loaning ﬁﬂp§81§ ofhis myeel (¥88nis rp@aatéy ?upncgteénw a shaft 587

préRIEEiInYRNREind 3. t 0 the winding neans 545, when the
operating_ part 535 is depressed, the PDvabI e

ane .
575 o9&l a8nAmabich AR mRPreRIate fearss ot msistagee Wﬁ%ﬂ Totating, for
exipRi Byda ﬁﬁfus%%nof Qioaﬂfrﬁﬁl &@W’iﬂg@ rcﬁip@)@d!d/\bﬁ ¢het pgipfhbedl surface of

thqjﬁﬁ?teé@e“mt r t|n gﬁ g&mcetéqogglgé}besl}aﬁ%?and

dlmmibbﬁwi:eratm: &ZBSS@ﬂashmmw 020 mordmgy,bﬁnercdehanmg tape T is
pI‘CSVSBI]i h%e Qi%hv e& ?r%in o ?e%l %%ﬁtn%ﬁi oge ?Fﬁally 1o, be slack at the

I'Tec
end Eékeﬁﬂnndlmmgtsmﬁﬂﬁnge 555.

The cleaning tape T is wound on to the winding reel 549 and moves from the
reel 585 following the path of the arrows a, b, ¢, d and e in FIG 14 such that an unused
part of the cleaning tape T is constantly supplied to the end of the cleaning section S05.

The used and remaining quantity of the cleaning tape T can be checked from
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Accordingly, the cleaning tape T is wound by a
predeterm ned anount to the w nding reel 549 when the
operating part 535 is depressed or the depression is
rel eased. The delivery nmeans 547 includes a reel 585
on which is wound the unused 25 portion of the
cleaning tape T. This reel 585 is rotatably supported

out@isﬂgauéﬁ‘ @fe‘;v@&nnd%ﬁwoﬂgj(ﬁ dsBd ilge Bgﬁ!ﬁh@ g0$H03. The reel

IS SU JeCt to an op rla% gree of resi.stanc

\AhenTh%tcéaapﬁgS k gonfi 1%5?%1%? deggyrbed %Y“f QRSTBISS CHEM 1t SYhen the

opéritinl ; 1 9&% B3 iscHepRASRIused cIeEﬁlt np&ipepn ey x:idr)]m&lulﬁd ] H}E&leo.in) ndirfgamean:
a a spriln 0] | e [ aW

543 380 fresh Oriting W@S%&Wé?ﬁ%ﬂﬁ T s L v%ecs?{dmg‘%
so1l1fig cirebd renfibvet henshsmﬁlyn@o:ﬁ(h&emﬁnﬁlf cudhogtsing frash cleaning tape T.

Cl ea e (0)

1 ot et 39F of shotm B YGT 0 dORRHaPE AGMAE L e cleaning
sectibe 506nd T3 7o ver shoudl bé Famidny the bpusmg 503 by Bhleand 592 to ensure

p?& und on to the wi nding reel 549
tha tgéﬂéﬂgﬂ %d-gtdhcﬁ dN:r)eel 585 foll ow n% the path of the

ar r oWEG. 21 showg thecend o the ¢leanmgsesiion 3@ V‘Ftﬁéﬁpvﬁrﬁ Uripewned.
35 PERE cOferisD® idIERA 'aﬁﬁbﬁlﬁﬂgﬁartTSQ'iiaIMéd 12807 thaSétRtel @@hchably

:2 ; end Of he %L;%ghg%é ﬁ&“?%%@flgbgaﬁ;s%g‘ 200n hole

59% hﬁﬂ:léﬁﬂldfth%bﬂ Zilu@ liﬁs&ttﬂﬁl hole 583 biiyiadaptad nel ayeonfifiodate insertion

hegeiF AT i B I BIEL B e P RRPSEEE ol S testat hh qmnector
is sdienclopeel ot ﬂhagd@leﬁ 85 mssnﬂmmoésé%dcmbdenge cap 597.

t

o Do e pd Bl 301 B pdigintd o e FRADS it 305 38 thd dcfeb'son is
mopated gplwamggysect@ns%ﬁl andghes@ﬁp -‘:95 is enpliasfo the end of the tubular
pait 89§ lﬂfér@mrxtet«,{quﬂé ch8 5B @fth%‘é[efaﬁ&% sesddos iy @S soﬂmg

cl eanl ng tape T. cover as shown_in Fl|

be d @P&ﬁ%&&léauﬁﬁel t?ﬁéeaeﬂ'éﬁ’ama#gﬂd%@am@ﬁ%dée cover 591

is thBlSteg ¥ ahe slegMhgl s8Rich TP &tH hetlddf 509 dembEDORomike mbular part
that it,is.nat | ost

SR 1¢ mals SR JRBNBHLP LIRS 5 BE St i bR BRGuS Way, the

terﬂd;ﬁd] saﬁu@r om& miale Bide derntifal Theisclrpaght 58ib dontdctiddth the cleaning

LT TN e R

thdrefmm:;\r part 595 has an insertion hole 593 in the end

it MiSRE at{n&is insertion hole 593 being adapted to
GCCONTDUAL & i nsertion therein of the male. side

t er nFH@B. 23 (ahhed ) shew denidle modiicatian sfithesdeanire sepdon 605.
Connﬁ%féi‘ﬁn% s FIG.t 2@ &), e @leﬁﬂmbhs%cﬁé*ﬁﬁbf [4iff88 from the cleaning

i nsertion can be covgg| P3e cag 597,
seafifrS0tiel b dhied erpodpast b Ehasdh P Bl S foreRpHige rotational
driPRigtfoRRFrdth the @ediyetecBOd rdt@tioneits¢dothotindn mlheedmwttg) to the

ok S ] SRS S0, A e i ey 07

ths)ﬁl‘or\trhel dﬂeeam g pﬂeﬂﬂe(bsepﬁﬁﬁelj' aodrirsthat thegnd ‘ﬁnféhn of thelmner guide
P
methEFREY O rleBa HOBE iy 2R ulIs Bl GrbdedBe LR

noun eani ng Section

505 Wihe lslephimgcatiBo0Sr pmvidesian inper giide memiben 60p alang vigch the

clelg.ﬁﬁ;ﬁgr ; #;%n"'iﬁll&? asgxgjg Eﬁeﬁ{ &%@émﬁl %}hée h[ﬂ:ﬁ?&ei' %09 itRatl df2ompasses the

front part (the left side in FIG 22 (a)) of the mnner guide member 607 in the cleaning
tape T, and a tube shaped guide sleeve 611 that encompasses the rearward part of the

external guide member 609, and the cleaning tape T and inner guide member 607.
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termnal surface of the male side termnal Pl is
brought into contact with the cleaning tape T of the
end 507b of the cleaning section 505 and soiling can
be renoved therefrom Fifth Mdification 25 FIGS. 22
(a) and (b) show the fifth nodification of the

cl eaning section 605. Referring to FIG 22 (a), the

cl e?ﬁ% r%ﬂg 05%:‘19&‘:6 Qﬂ%ﬁnﬁgé f{BE $ndl TG00 :d?%h@ %rﬁﬁf‘ Eghide member 607 is

Sectltl on 0 he hir oal 1.0 rin
nomaadlyr pasitionsd darithe PAEF T6R af H%rmem%}lr Fids, aﬂeffé’f’{: 58? ciéaning
ta dheatqh@am 6(@b$§§fdt&kbdf@61ﬁtsgﬂﬁ1grm&ﬁs bémgtusahdom in the

raw Lnn ul ae an g

617" rolagy daiPhE19 HurotaaY sbr T anEEestl ph oGl Ao e

mﬂ‘eﬁ rguﬁiegmdmbelcm)b at &Ieebarseanmdedl seijarskeed 3611a.n dOne enfaif a first
607b e r [

spri QS dories Ruttt st Ok ¥y TR 810 Ytfl e other and of the
sprm‘dsesrecﬁ@@ to Tieecledrdng sengiop gotation ng&Hs.pr Anicagaging ppr¢dPb that

|
i LT 901 1 87309 e e 7
ﬁs@ﬁ@d@ﬁ@s@@tﬂ’i@ Ofﬁhecfﬁiafbmltlt Ghe left side in FIG 22

t(a)) TRt ihhS bR t@gnéiﬂl!l)qéi‘%oaﬁﬁﬁffsh@@%lddg tﬁgig@ttcﬁl@?lmﬂﬁ&ms of
ape , u shape u e ve a
ex@n@e gseegaq tggr%a%wﬁﬂ élgof %Jflﬁtgef B BpfakvidemRnPer 607
ng@%nbb%ﬂgg% roggjﬂ ]61hﬁ6139 e@dli ﬂ@}] thiapguﬂe anben 667 igpreiented from
ne er .n t.nos dra n e n
mOVaRs) 18+ a4 ﬁlécqﬂﬁfﬁléﬁnuéh%éf eg n \% ﬁ%r EJ&]IIE of cg:tensmn A
Acpo;siuﬂglgnﬁﬂ torary Heint réi@r 1ssrocﬂ;ﬂecbﬁntrh@wm ¢o rratatlgmld@nvmg force
er. 609 thus S
i SERER A e SnfipE BT Ak o BBPt e Flipe it oy
j oi ntA §oPper H24 ds a@caltﬁdyat§b© prud@lemaau@s;de theegdds §166YC 611. The
stog)g&eéﬁ' é‘ 1913 amgg %%evgﬁlmﬁéﬁmﬁﬁ% oo ;%I’petnﬁﬁzular to the

Se | nsi gul end of a first

axisped qytesian; 4. sAbi GRNE PG Gsciins B0 FHing aeqrymodating
opkfthBd 6@1&MShﬁma@elecgﬁmswﬁe of the springis

Zﬁ;gr ea %(F% Pl ne I A Sﬁzﬁtﬁﬁ)ggro?ﬁgél on %ﬁlsde member 609 is
anﬁﬁgddphﬁthé fifst tsbﬂn@&&@n&iﬁé’&tﬂfg bpeming 623 thyti id eposigioned forward.

118 ey SR P of Rl b Tofiand SeGRUERRG B g of
extnsiontA by acn‘ecdmbspmmlgss 16f disposed hetivesan Abd flangs GA%qmdithe stopper
62% ggc]{ LA ﬂﬁl 9% E%gargo ar h T sté;%@d g%g Gl lagﬁirﬁﬁd 'ﬂ?ﬁﬂé%d of the

engages JOI suc
guidlei shee er BﬁoﬂﬁpresGSLpg shepxtemal guide mesbe ﬁﬂnd)pposmon to the

seé‘dn'a%#?{ngr &Y iR ebABE bR thémb&! 609 MdesFehih@rdXh $el@fion to the
exte Accordingly, the rotary joint 619 is

guidstsieag |h response to rotational driving force 15
tr ansamhﬁgdiﬁcﬁ'fcoﬂﬁhhb@ bEtwesh the bak0s@handnitle erteating pane607b of

i nner .607. er 621 is secure
t, e, el BT (U AP (RGP aoyng ppcorpfgofiing opening
62stthpis poﬁﬂdna‘du'eﬁﬂmrd ha"Eheamnamgm&amepﬂ:et 662 isibiasedhiatthe forward

extend a 138
ST Rok 8 0 HEGTL 88 Uk sl o8 gt seccn 0
flange 68 Poatat the gotanpjeiit6§9 seczlsthahﬂmsﬂalgenﬂﬁd &ngages guthdte stopper
623! ©§¥E inner guide member 607 can be maintained applying a constant pressing
force in relation to the connecting surface to be cleaned by the resilience of this third
spring 617.

When a single spring performs a biasing function and a function transmitting
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20 A flange 609c forned in the base 609a of the
external guide nenber 609 is arranged in the first
spring accomodati ng opening 623 that is positioned
forward. Tbe external guide nmenber 609 is biased in
the forward direction along the axis of extension A
by a second spring 615 di sposed between the flange

rot@fif1 8A% fcﬂﬁe, $ 2RPSLcurGia By gﬁbﬁig@;ﬁ&@ bf tHel A 1RO Yner guide

engages wth a stepped part , forned at the end o
meprthsr TSRO, ibaly Beessary dye e fiedaeratd SRENS KPRy so that the
clegﬁfgg Qa[{]m%s ﬁ&g'luh %ni_bgﬂﬂﬁi tlil@'ﬂ'e%dﬂ, &flfﬁscﬁlﬁd%wvsm% p@viding a

, e. external guide ne Sl i rearward in.
rotiiat FBFng SOTER G SSEANIE SPE 0881 Torar] eyLioR P e Spiing 617
sepatitel® Chﬁﬁeﬁaé&l@ﬂiemprihg&:enﬁﬁia)f dhalbiabing eptien dinalderpghean the spring

607 the. i nner. .gquide [ I ..t
coR 8 8 s g A By e BB Bl iy oL AR i Ftam e
made o tunomewbthlgar war d. The i nner gui de menber 607 is

bi as [ e [ i n i :

oxt o oip (gl e LA e AR BAn LD ke, B optpal fiber
conirlegiog end smfaca Pl mewentedinanyadaptenAly00As shawn Whatdrpwing, as the
xS EIRE 0 S L il IATIIlo e e

ul . 1.ot.al I ng.
emg 68k jof ghe fippes guide PETber 60 (it ipHed gﬁﬁ%@:ﬂ?‘ﬁgﬂ%‘?}’ﬁ ABH' of the
ad:i]ﬁerb@)p' eaned by the reri i ence of tPi s third 35

spri 617. . n sj.ngle sprin erforns a hiasi

£ b Mot sesrincan e leBimg sSiin Yherte po8 e 33k % end soob
of dtel asgerhalr @ide memisay 60F slin dontct with the ek ohghefsphit deefe AD1 of

th nd 0f, t |- [ [

e D0 ol R AR EL B 88 o TEBEId GARABE BRI GIn o
extetrel guide maphtea 609 §is pagwd badh fey]h dhe snbit slepvodRIly compressing the

A% Y hdlitRY Ride sleeve 611
e P e P aney Bt ?‘??ﬁhggsﬂg‘?igﬁlgde sleeve 611 move

an .
forperduizy rlationde ﬁlﬂ%fﬁg@'ﬂ%\]sg%‘ée AR O 7 Bhuscths reag éﬁ}b afdigle inner
gulRKh&HbdrBD 73R tniRs GRS iR tixtehal tdneleth &6bdrd 09 Be cleaning tape

snal | e éhanthe sprin constant of the rot onal
Tofr Wf[ﬁ @r@@n%ﬂ%ﬂgﬁ?\afgﬁw&g?&%ﬂa@wrﬁ@ éPEfg?ﬁa% tape T

clan eter Mg Cend snttnccs60 \Aff‘lqzoﬁfﬂdeanEﬂGnZﬂld G}:mSthfdsrhes the third

ani ng.secti.on. 605 en eani an_opti [
el 06 e cestos i B, B Hiief e 'daffer, AD the
extehoMguide rhémberci0vis bipsediby threseco®d springy il togrehugte to the position
Li [ ' i t i :

s PR T1G.5 i FE° PR AR diint Biuty oAe e, 63 Bonce agaln
acerambedatedintirsallyninghe extetnal gyide msmber 69%eve ADI of the

adaptyehp; i & 82 th&ab&e607 ¥ positioned
cosP I ARERRE ARyt b bl EARRT

. at th of _the

intgspally da| they sxteanaiestids member 09, theopleaane ke Tt ePratrgted from

soffing Bi€orePhditg Sk MRd ABEnObeing Bsdd ﬁ)r&ﬂasg:ﬁ% tDclethigg tape T is
r

cl eapni.ng sectign 605 bei ng,noved to end
Prodripd, Cotpaoiling dg {7 SPRETE BYP GEMAUREE: PAGY OFIEL tisths pomnector
ferbde kndl byfdce. t he split sleeve AD 1, conpressing the

second .spfing 615. The i.,nper..qui

o oRnaR Bl ot B shaFe pERRRAGH: BE oGP HoeP Pnuffifer Wliner and
theemethoddor gleanieg e riptical6figr cohuestortfhruleradaorbcofcaonding to the
erdbddfthents of the present invention have the following characteristics.

(1) The optical fiber connector cleaner 1 comprises:
a housing 10;

a cleaning tape T winding means 32 and cleaning tape delivery means 34
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gui de nmenber 607 protrudes fromthe external guide
menber 609 and the cleaning tape 20 T of the end 607b
conmes into contact with the connector end surface P2.
After the end surface P2 is cleaned in the same nanner
as the third enbodinent, if the cleaning section 605
is pulled anay fromthe adapter AD, the external
' ¢ is biased by the second spring 615 to
e%egﬁlﬁgﬁtgﬁlt%ﬁlgg% & tion shown in FIG 22 ( and t
end BORENiDE mews A heving.a bee-like slsapinggection %ﬂé@%&&ﬁg utwardly
rtTkgeCH&E]Hgd h@éﬁ&ibf thel dlednf}fy @¢tioh fad clgakiflg tape delivered
frof? er 60 %%t;ﬁ% as the ena 607b of thegl npée th
frog fheceHuFRaPeaBe Peing TEONADEY BIRRLSd AR (RATIPR 1 77 ERYSed State, the

fm%l‘-bﬁd Bﬂthegdleeﬂ@;g@mﬁeﬁ bﬁﬁg brb\t@t ¢htoanimagt withaehd end surface of an

cted fro or ng used and when
OPB@@BE%‘E’&G?%F 001?’?5 ¥ fi ﬁ? @ﬁé&ﬁlﬁ%‘% tape T is
pr ot actleshifig cevtian rotadngl meeans 2Soromgallyniconusstedaty the wcheaning
rt.s .ot;her. t I
sl o MRz B bl ABEAA it Beeb it i e 1ESing: and.
opt i @aﬂradsm!mroncmfr@ ﬁvln¢}ea¢t@ﬁes Ay winding mpqans @od ghe cleaning

se&lo%a%tg 93315 &ﬂ:lsta}lhgl s‘ﬁﬁﬂﬁ&{&){%l{f B U Ped@fégmmed direction

surface tot enbodi nen IE)resent
thiopgle nwmtmdtq@gler and) 1eR FrycERa e %ﬁnﬂlé% W?E? fatating,means to
itsQPfgifad Ogm&gr connector cleaner | conmprises: 35 a

hou5| C e. T w nding.neans 32 and

cl earﬁﬁn h‘ %Lﬁﬁ?f %rgea?ﬁrg g?ﬁeﬁged i nsi de the

housmg;us;ggqbeani ng neans 20 havi ng a bar-1like

cl eani section 21.projecti

housi nglga%ﬂ £ iR fv%ﬂ‘?‘g Jﬁ'&a%sf 8?h c eg%in g é fvgﬁr jeans 34
anahgahinside thegeudisig] vered fromthe delivery rreans be| ng

oY AR e RH hEfhs 4 Qfkel MeaihoSXPESES B ﬁogec%ngtonawmy

5 front I nNg sectlon 'nt Q
frapo theabousing, lontthe f@m&egch of theeclepning, Secé'ﬁfll Pap eﬁmﬁsrtape delivered

frd @l{he&élﬁrﬁgf[ Redliaymelaap nid%ﬁteﬁﬂﬂldéﬂfeﬁﬁ6§ in @n éklﬁﬁ,ed B@ite, the

section rotating neans 23 coa aIIy connecé}btﬁll u& £
frontensioh ghe Jeaning kol SR T grigrPniast Rithpg en Rd sirface of an
opbiE ATt s@hﬂebﬁohtd@fé% tcldaﬁ mdw@dtmuﬁc@g, and a

transm ssi.on neans 4 tes e w ndi

and @nhEleRTag efgon f@tagg%trpgqg @l ngcté‘c? 1§ HRE *cleaning

Segtﬂhﬁ]hah\é h@ismhg ﬁ:ldrruiamm;embyed in mlapba tie therhousing;

irection. thro .
revordShing Gbf Ui HAbERT SRR AARILEIAE ) lfihg secton and
rotatabiy $1§1p0ﬂ©¢1Hnehﬁlon@(2)heﬁ¢BSmgIMal fi ber connector

cl eanef L &?&%Eﬁgﬁsd%%ﬂeﬂ%ﬁﬂzs]ﬂe %ﬁdﬁ%%@&@'aﬁﬂ h@Reaning

W|nd| ng nean | eani ng tape deli véry neans

segfiomn rRieling msane sphwarillyi &i@uﬂan@rlél&rﬂmn eSEPRELIYD Pl‘edefelmmed
diReNbROtheo BB the irk§estRapieiSemitbd QRgléd afd HeaCiev@i@es the cleaning
egtgcgn\,\g[cacilljng means to its original position.

(3) The transmission means 40 rotates the winding means 32, the delivery
means 34 and the cleaning tape rotating means 23 substantially simultaneously.

(4) The cleaning section 21 includes a hollow bar-like member 211 and a
smooth member 212 arranged at the end of the bar-like member.

(5) The cleaning section 21 includes a hollow bar-like member 211 and a
roller rotatably mounted at the end of that bar-like member.

(6) The main part of the cleaning section 21 is a solid bar-like member.
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fromthe housing, on the front-end of the cleaning

section the cleaning tape delivered fromthe delivery

nmeans bei ng novably nounted under tension in an

exposed state, the 20 front-end of the cleaning

section being brought into contact with the end

surface of an optical fiber connector to thereby

cl eapyyt henepdasH %ftéﬁce'f 18 cftR It HAs IREH Is@eftoodd e prevention

nmeans 23 coaxi alTy ‘connected to the cleaning section
PI9%R5% he housing and rotatably supported in relation to

the (BusTirgileaniepaapd MYist & pa>vehi dlisth nainBas?Bectogubijedt Ity a fuzz

nected to the cleaning section and 25 rotatably

P“?ﬁﬂﬂ%}?@8f§n relation to the housing; and a

t r angdi S"Eha)na:mmomﬁ)em 40 inchides @s anned 13 thei ngpsrapdriewers in
V&l%%gl P‘gct%n HNGe ? sk 195'?0& (ﬂ{léahé N9 eﬁuﬁéga@ﬁi %llule Yto the

si'mu aneoﬂs y in respective pre

downwerst ingnementrafubé anhéhfr sdpding m@nbﬁ%d%r@md fed fnsyhrgle in a
fir@ Wb HG whity %ﬁﬁﬁ%n&&ﬁlﬂh%%aﬂﬁn 8660 Ritaiy AEARDIREBBted to

to its orlglna osi ti on. ( Tetransglssmn
a spRoRdang @W@“ﬂPn‘BPW@V Abe unvard geaienepy of the arm
thenﬁéd]ﬁn P&aﬁﬂgem%h%aiﬁlraﬁteﬁaﬁ Ghd Qcohd lH‘i‘l@ﬂfe @pposite direction
%ubs st mul taneously. (4) lle eani ng section
fSF?PaI& ‘hol | ow bar-1ike nember 211 and a snooth

rrerrbeTO)ZmnearmmibnameiﬂMOemdludés drhambdt2 thak eiseseaniddbwers in

< S SR AL B S o
downvaol mphemetart-the ken therbanding &ealih 82 nniotatedto acfirst h@le in a
# Btiug}:gwﬁﬁg O e%%n% §ecﬁPﬁ Qﬁfag_th%ﬁfeﬁfﬁ f% isfo! to g@ecfozﬁ angle

eani n een
in a smpﬁl q@nét;r@hamcgwnpm@emly thgrewithethel ﬁcwgn@faﬁé%mrgtated to

M@‘e £ Qﬂ'ﬁl’d@iﬁ%ﬁ&?%&@@\‘kr %H@hﬁﬁﬁe Qfaﬁ:l fd%&ment of the arm the
preven ion process. 5 (9

& g&s S means, 8
cleaping RAEFORAEng TRTang 35 fcﬁ%tF 9 F’Eﬁi% SOPRPgG firggtion to
ﬂasabef;@cddlg&a;nog_nd the transm ssion neans is configured

i nd(HY e BhE 233 41 Y O HEETFEEH PGt *4Rg & HHALD of hotches
4124 asd 4dR2b dotmeain alohg [the domgitutimak dirsétiont thereof,ethei ¢dlganing section

rotgtgtgé 20 24 gl agﬁlgf%‘%? 3f g'r%(tjljrl]lﬁoﬁéj 594 &gP(tss S ecfﬂttgg ?ﬁt‘é&al peripheral

In a se noreove
surfgseatbarent vene when fthe Ao adeseends tthe podtamiting fpdet cleaning section

rotﬁt% He'aﬂs ﬁsﬂeﬁ &&Lﬁﬁﬁ%&&sﬁt}ﬁﬁeﬁﬁ%ﬂ{&' @l‘z ]t_lg% taﬂ'ﬁ and the

OSite ctlon to th secon direction
c W%@Wn@% witenal 3 desrmined apgle1in 2 ﬁa&ermmésduecuom

whAlB AvReAVWBE Sirrh Piscen@ls E&ﬂonﬂblb% bf R, cl@aﬁhﬂ:l%%@tlon rotatin, means are
tr nsm ssi on neans .i s conf |(?Hured such, that. dye to

IgsUeESEIREntY Bie Reiehes o e wRl My Tleaiee §5¢tiof rotating
mem:t Ritek it@ detdrinisdd QY @ppositetokbatidetedmintdrdittion whil e

the ¢/ ng se 0 otating nmeans 23,1$ Lot ated

secoftd) aneaty 14 b EnsPelR et 1) el Eosipdhine 2
plurdey e mdtphetdhgroded:s dtia theahsndyg pat rotatibgdndans 23a includes a
pinion having a plurality of teeth 231a that engage with the rack, and the cleaning

section rotating means rotates in a determined direction or in a direction opposite
thereto in response to the ascent or decent of the arm.

(13) The method for cleaning the end surface of a ferrule of an optical fiber
connector comprises the steps of:

bringing the surface of a cleaning tape into contact with the end surface of a
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the first angle in a third direction, noreover due to
the upward novenent of the armthe cleaning part
rotating neans is rotated to the second angle in the
opposite direction to the second direction. 20 (11)
The arm 412 of the transm ssion neans 40 has a
plurality of notches 412a and 412b forned al ong the

fernR0OF b AR f8ES &mhbQsr; t hereof, the cleaning section
rotating neans 23 has a pI uraIJty ofngrot%gil ons .23

di s pREREhe CHEnmg; @Pha PR GivEngt o ORH direction
thedéud: whien the arm descends the protrusions of the

cl eani ng secti n.rotatin ans ar dd in.
succ BatTns, the, cleaming ape, 3% e Fonizeind Ariase, Obdhe ‘optical fiber
comieeaﬂivf]gleﬂhé tlenmihgtdpeds noamg. r ot ates at a det erm ned

angl &1 a1HELEMNA R ALIRE ieUha subfbd 6r LRSI BParPbffical fiber

asce protrusion eani ng sec
conmEcaricogprisentbe ateps oushed up in succession by the

Ot C BRI} ihfdarPSpRcR Hibdr ABnfc AR QQn&%?E' {setdifon which

nmeans rotates at et enal e opposi te t hat
2 cpening APy r@mabbtm@wteq mz;er’méwas m 412 of the

tr an%ﬂh Qﬁe CRaMPg4hbel 1GhaI SRS of tHeAd] kddtioR infdGontact with

pI ur al not c 413a~ th eani ng part
f?é“‘i%%ﬁgﬁ 'ﬂ&flg CORPEGBRh 3A%vi ng a

p|hUT @t:.’thﬁﬂg &f wtat Ehoar&ﬂgathé Riknizgaasewhilé thet deantirgciape dulbrought

t e cle C means rotates in a
W‘ﬁ@ﬂﬁ% qngcgf"\'fj %frtg? %@T‘%l rection opposite

theréli) i The gtjpahfecrtcontdeorabaeat SMrcodgosag: of t he

arm engnd surface of a

ferrﬁl(héﬁ%) g%?%'gﬁgfﬁa?&%%eeﬁ%%ﬂg%%nectﬁbr conpri ses

t he gtt@pbkgfcleabmlgrﬂgpmrgl S0fedispeded g tht end ef Bagrhionging apd having

'aﬁis%f%%ﬁﬁﬁé with the end surface of a 27 ferrul e of
an optica | ber connector novi ng_t he cl eanl ’2%

uni f 8rYHENE MRGAES Shnpgd a ﬂﬂl‘teﬁémleeliﬁgﬂ?ﬁmgp oS hg;
t her g@ieanﬁigotap@ trahatng wolled &p %gnh@ %ﬁcﬁﬁg n&uﬁg aﬁé}aaemg delivered

ng surfac O,f t he tirc connect or
oy P K T A, i Srad Rise the qoiAgt e EBPE SerdoBy
cl eaai ¢lgatifig sea@bns wothtge nidans 281 that eonitesatheopleintiag section a
fiber, conn t.he steps of: insertin
de‘ieﬂfu&cgﬁm(? F%b n‘%oc%ﬁ%élﬁlfjg’ran ﬁe end of a cl egni ng
sect acmamml wpexahng gadt] Efnihat) drisge thesclnaniog lsctivpuretasthg means
. i- t t th
s IS LRSI, BE AR, Slant ng Cape at (e

e cle tion rnto éontact wth the end
sur f axdereit the fcé¢anmge sestion hiackyges @abarflilse inned rgmeder srember 507

arciind thOkiak 'sﬁ!&'a&§ al‘l@lehd @&n@\ﬂfwu&mﬂlec&@@mglﬁpé %&M@b& €nd an
t he, cl eani ng i S brought g}q conta

ouighgids md&c@e@bert 509 et FGPRIPATSES, e?ﬁ’éef@% LPrb@rd the outside

of gangle uqiee@m@ thePd 601HRIThER delﬁleﬁlbbﬂéﬁpd%@d 568 imfer guide
a.size t gan be held in one a

member an e outer guide member are biased 1o’ the direction of the end of the

housing, independent of each other.

(16) The cleaning section 505 is supported at the base by a shaft 517 disposed
in the housing, and can rotate about the shaft at a determined angle in relation to the
housing.

(17) The optical fiber connector cleaner has a cover 591 that can be attached
to and removed from the cleaning section 503, the cover includes a tubular part 595

having an insertion hole 593 that can accommodate the insertion of a terminal of the
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~a bar-like cleaning section 505 disposed at the end of
the housing and having an axis of extension; a
wi ndi ng neans 545 and a delivery neans 547 arranged
i nside the housing; a cleaning tape T that is wound up
by the wi nding nmeans after being delivered 20 from
the delivery nmeans and bei ng wound around the end of
mdlbeide b€avbm@gcrect i on; a cleaning section rotating

nmean that r aIe the ¢ sect,jon a
Goror ot vst, R LB ooR Eishe hsfition hgle,593.
manuél 9o p’Elnead:ptrwgl ﬁmrtoﬁﬁﬁitdrlﬂaﬁaneltr j0demnigrises| eani ng

sect i ng neans sinultaneously with driving
t he \;am%%ghﬁ gﬁ%’ans 545, 25 wherein the cl eaning section

i ncl adteaningreetion 305 onfisrdigpased anenernd &l hesings gaid gdeaning
sec‘iioﬁ%él%ﬁi:%cfﬁaxalﬂ& ﬁ@ﬁbéﬁ%’l Q&aﬁElyV‘é?ipBBnéJ‘& ﬁﬂe%ﬁ O%)out the

tape Is arranfg and outer Side i de nenbe
axxsr%rf@ﬁél@ b b@Ih]ék“-'l Iﬁﬁ@berg thegrdeanang, Pe hﬁagtsweported at the end

onlh’é ﬁmdﬁ‘ke ﬁ{enwaﬁ it bR ARbOHGAL ARE 01 dshtol Be cafBleobf HdRement in the
ner?] u g o0 rrb r _exposed, the inner guide nenber

GSiBRINEdMBFer are biased to the direction
of thm@mﬁle{]fpefdmagpaﬂ%ﬁdﬁ;pbg:d innbleh@sient of each

ot her,. cléang%g sec%Hrcx; l ?t%ﬁ %{]‘%g %ea%a ﬁg%%ﬁlssu%gctétf go ﬂ:le bar-1ik

t he 8ase i Spose
megber randathe efeoatingt pagt sméfrtotms thed barelke nmmwngalbeuﬂ the axis of

exteRsidh h?ﬂesf: E?@mobﬁrﬁéﬂt%@‘cové%}aég%%aﬂgt Ca| fiber

connect or” cl eaner an be attached
35 t @ vndingemeanso ¥ Bat isheorieelsd th dhe eperatng pod, thahavinds the

cleGRVE rmg@qﬂlu n& tolBishameRabt tRIGpHAH ?aﬂ”bnﬂntﬁﬁtr hdwRces the
holé 5 ion of a

3 that c dat e the i nser
clepping;tapg at ghe qnded i@%ﬁﬁ%ﬁ@ b a connector. (18) The
ﬁo?/e(zcmlThﬁcalesﬂmgh éedﬁaﬁ M]fﬂghdﬁv@(iﬁﬁns §1e rdl)tﬂ&QTﬂlbOEhr-hke
e e optic | onnector cl e
megghe? SB75r 0L i ths RSl hrEos! e iR B eBls 7 BRfenggn A in
response(b ajﬁfspmelmaﬂt afnhe epcd-amﬁg pire 585 aﬁd ngtates diedbar-like member
e n r r s
in ?ﬂe 8%1!1%1%):/ %ﬁ%&tﬁo I‘cl(fjlﬂﬁ.{nlétd%lg%]o Ell%?nméljn & t{&e S r%%]al position in
resewmrtg|acsncomdaflovet@nbafﬂnleuoperanagpat,, t he cl eam ng tape
bei n t e r
Qb e \%ﬂldﬂngolhg%lstesgg halfa \Bglbﬁfr%aﬁ 549 ro‘i‘ﬁ%l? sublgbrted in

an exposed state mvenent

they heusipg nefhwthafe windse the Glﬁaélﬂga tapee Ahisn grindipe ; parb ratatmg in a
prdﬂi@téﬁhhﬁdQﬁﬁ:&ﬁéﬂ ROwWRRT the 2RéunsHoS1ape ¢4l rdspohdeao Ms,f ﬂﬁ firét or the
B DEDobEi0h R Sh A Ry R Tgend o
baplikd mamber ot at es t he bar-1i ke nmenber about the axis of
XL o AR RS Ay Wl SRR e 52

disppsedat ﬂtadaqsabfthetblaahke/\tmdﬁet H@7 or 607 and a rack 529 that engages with
the pinion, disposed on the operating part 535.

(22) The winding means 545 includes:

a winding part 551 rotatably supported on a shaft 557 disposed in the housing
503, that winds the cleaning tape T,

a first rotation drive plate 553 and a second rotation drive plate 555 rotatably
supported on the shaft, arranged along the axis of extension of the shaft on the

respective sides of the winding part,
a first ratchet mechanism 559 disposed between the winding part and the first



15 cleaning tape in response to novenent of the
operating part and that advances the cleaning tape at
the end of the bar-Ilike nenber. (20) The cleaning
section rotating drive neans 525 rotates the bar-Iike
menber 507 or 607 in the forward direction of the
rotation of the axis of extension Ain response to a

ro@ﬁ{,ﬁgﬂ@]}(ﬁ{gegﬁd of the operating part 535 and rotates
menber 20 in_the backward direction

r et uPnieRePd Féchsh machutisheifd edispased (heryees  tngwinfling part and the
seqv@dirbiafibn HAve p]g&ponse to a second novenent of the

di 545
o winsPein P bt SR ol el B MO ConRg. T B pding part
onBOBrdtitan nMarﬁi'St rbtmﬂgﬁilebﬂ&bn@l tuaipiag atduing thiit Bktifhg pﬁr t
rota edet er Lrectio to n .
P et lS T Binde S S el § 3 Re Retbd S B moves in
res@ﬁn@e‘roandvam ot tie @erattimg meapie¥ X, ihegmpeatls mechben oicheding a first
ractkh§7 1CJLh%’E" %% %ﬂr‘fﬁ‘stl % ontfﬁl ﬁgﬁols% otnr\:ﬁe ff?&rmgﬁr :6\ﬁ/ drive aplate 553

aning section rotatin
an@'zl@ecméllre% 7 3that enigegesspsecony] RivEeP 6ailsn0ﬁ@d pathe @Pond@taﬁon
dnb@?lgtégg nmenber 507 or 607 and a rack 529 that engages

e posed .on_the operating part
30 ( ﬂzf) h mpﬁga%gﬁgm% in FRspoRfedo movEMsat Af %Heratmg
paﬁ 535; 0t ealtga@sl the Slipewd! s@ﬂoﬁqﬂﬁm@ @ésbecﬁﬁz@lydéosﬁgﬁ &dtaiftswﬂqte Hist and
n tWIn the c tape a first
sec o 3pRaRm Bt wiefie i HhBEDy enBo St SBsiths oPat fon ar i ve
pl at 624355Theo¢1aam]hg yectmnpptatmmdnm nicdans §AAfdcludes rasspymg 513 or
| s of i .
613 SBileelnE g iR s3P ADEIRIARRL plefbef 33 by & delfecri¥ily
ch@ﬁ)smem@m 6@5%@5@&@@& ndi ng part and
t he
2 cﬁéﬁﬁﬁﬁﬁgﬁ?ﬁn"* & %F%%E;'@ﬁﬁ m@% iﬁ%"‘n  ember 507 or
Siile dderae %@@dﬁ@t&b& geppoted ip he Qfner as 1o ghapge the
anglb r&m@a@s @ﬁa&@dﬂﬂmh@i mhelatieg @J‘ﬂ{éll&@hﬁﬁﬁl/%s £ of iHtehousing.

w ndi 5.only . a in.a first rotational

di reé]q%o% B%é&{ é&ﬁlﬁﬁlf’fles (23) The wi nding

meana tgfari gﬂﬁddﬂ&&e@lﬂfﬁh’&lﬁl ﬁ)ﬁtﬁlﬂ’?@ﬁp}ﬁi‘ﬁdﬁﬁﬂ&h hmmg arid

respo of t.he a t, 535,

rov A BN BT E R g R 09 G 0P ARBRA Py to' B capable of
sliding alpmg the #xis of expensianA albhgdhs pmsesidc)mrme of thesguide sleeve and

that %MﬂdﬂH I\_ﬁ%nb%L N n?ég'%qg?@e}l A e dthE ac éﬁn&é?’tahgq{ such that

engages a seco I ni-on
they baralikeomembgr @nd sleanigsBpe am@aniabﬂfspf ahdnngezd@mm the axis of
ex&ﬁﬁgﬁ operatlng in response to novenent of the

oper ng part 535, to en%a ge. the first and second

pi ni Yisbardiksanember)iy cappegted;ty the cleaping isection, pfation frive means
525 a9 ndcéredlingd Methitey 18! &t 683 itherbb UAdHIIZOR RO SIebEive rotational

dmdnjntgefgrce Hom the cleaning section rotation drive means, and

the external guide member has an engaging part 509c or 609c capable of
engaging with a stepped part 511a or 611a formed in the guide sleeve and is biased in
the direction toward the end of the bar-like members along the axis of extension A by
spring 515 or 615 disposed between the external guide member and the bar-like member
such that the stepped part and the engaging part engage together.

(27) The cleaning section 605 includes:

a tubular guide sleeve 611 rotatably supported in the housing 503;
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(24) The cleaning section rotation drive nmeans 525

i ncludes a spring 513 or 15 613 connecting the pinion
527 and the bar-|ike nmenber 507 or 607 respectively.
(25) The cl eaning section 505 or 605 includes: a guide
sleeve 5 11 or 611 respectively that supports the
bar-1i ke nenber 507 or 607, the guide sleeve being

" Ot ababitasURBAL! Bildd Tacitr BOYSLArRAI0R Bbel QupiBRMRiding

the angle e axl s xtens on Ainrelation to
alqngethp G pﬁsﬁﬁa&l%ﬁ i theginnet sidp suefacry of shy gwds shasye and that

ac&%n%ﬁﬁdaﬂéh %@Cﬂai‘ %’“fi %ﬁb’i?m% 600 2nit B¢ uxétaﬁg eub lsthéli thgYidetebar-like
sl eeve or rotata orted j,n o sin
mepke 04 B, R g el HERA B e o nsior, and
supparbey Rintad Stsapperteipabd Basefof thé paida gleai/@ncgas tebe capable
axis of e nS| on I on h iL.nner _si
or Fefd ehE PR R e o Bhass 8% 1REY KAFTpf b bareie
mermirdneﬂ'sO?S@ﬁcl:orthﬁome amthtiohejoditeamd e ﬂ:aphka' merchert bat ng6 move
t r.e: .
4P A I M B A R
Calﬁrélﬂdﬁeaflmi% bﬂ-’rﬂ%@ﬁ@?@cltsb)ﬂe he cl eani ng section rotation

dri vendTRaftfon RAR MkanRisCIHABEEA Y HE 'E@’e%hu%lé?‘ecﬁbn Gd8htion drive
thereby enabl1n |t t recelve rot ati onal riving

meags 625 o P r 611 69 antq weaive 6%38?1?84 &rpygigaforee from

th@éléaﬁﬁ)giehﬁoﬁi‘dt@tﬁdiﬂin@thé@sﬁenbef has an engagi ng part
509c or, 6 c

211 e i roaRbe fasch Marder IR oL Bp el WL tngaging

pahlé&it&dlspnsedtlhehejgmée tleeve, andvisr idadelldn elmeddiedctibh éowards the end of

|.0
thepgg.r h]ie rgixgggP flérigsﬂ)& = pose%(t%ﬁtlén \gi %ﬁhﬁg%@?@hﬁgopé/d bea'ween the
arrghebemendmn fldnge rad - the ketattentjeint sucle ithat Hthe hanékgtregpb@‘ flange
ﬂ%@gﬁp art engage together. 35 (27)
eng%g“ﬁ@%%%ggag I on Q%CBS [ ncI udes: a tubul ar guide
sl eethe extermabepidagpgmBernphas & dengs 6P%e cApAbls af coeaeinggvith the
of sl n axi s, of, extensio
en mftfﬁe%qﬁ ke mp al%flaege SR H eﬁ@Pﬁ‘Snstfyeév?é’“é‘ﬁdglsr?QISP°s‘?d
be B2 D daicasl tghﬁieh@émbbﬂ(ﬂa@r@ﬂr th@Q:ﬁgﬂgiﬂg tpaf «fl tharduide sleeve
t,a et% SU%EB; at, the .bar-|i ke r an th$ cleanlng
sugh) F&x glide gemler 5‘?%5 %ﬂg&ﬁﬁs P&t P
ext em)onIh&ahujxsﬁlgESOBdmﬂayoqgmlmdeﬁﬁmmupport ed at the

base (8 ¢ heOuidRn! SENRns ool QR §ARAR! S25 O mechanicall

' tegp&dvlﬁéfl"t 8[ 1a%hﬁéd1ﬁi tlﬂ meh@ﬁ%léw%@ﬂieecﬂre%ﬁoﬁ%\ifﬁds the

rota ensit on engage
conrpsiddde éheslnmdlk@fmetnhleer 68? or 6% andiheioperabiog pett SR S+ angt

t he m

nove H%t@fdat 1"V e :Sg §eéjlc ot he I‘Iy ICJE.%Ilﬁtﬁfc{;EE::{I9 ?%euéi%?atﬁﬁtpm

di 1 o GRtiFs b6t eqreRor slema% lalh andp0lag dassribed ghaye have the
foleWing lalithileotdeffdted axi s of extension, 10 the

o o oheL TSRS, OIS LGB e oo
doeenbicbeddiiz meattachel Oay drefeviale eddiburdaval ofds icohmegtdrois adeaned by
mrvarifgmancf A tﬁllget?eshr«]:ge sect | 89[] whilk At r}:e% oY SugE RIS contact with the
connector ferrule end surface. Further, there is no difference with respect to each
cleaning operation and each operator, and unnecessarily using the cleaning tape can be
avoided.

(2) The winding means and cleaning section can be rotated substantially
simultaneously by a simple operation of depressing the operating part (handle), and a
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the bar-Ii ke menber has a flange 607c capabl e of
engaging wth an engaging part 621 a disposed in the
gui de sleeve, and is biased in the direction towards
the end of 15 the bar-1ike nenber along the axis of
extension by a spring 617 di sposed between the

bar-1i ke nenber flange and the rotation joint such

ferhh@tnd BEFRR iz lcidsBed B titd BRAecanGIOBHE $.7hYYeHibxﬁﬂ§ that cleaning

engagi ng part, and the external guide nenber has
taI’Flange 609c capabl e of engagi ng with the stepped part
611 @)f oArdehnidy bperagon @en %ﬂ\ﬁ@sebc %Bﬁotn@e&h@b‘é@dng Notthe same

coR i e iR b o redrrse i, T buSiee diractiob el e dfyisting of

thebape/vsa‘ﬁlebttei, éhet deanahg gpe demmingdter the loaigirel asrdlitidrethereof, by the
| eeve such that the
ac@%?@% gggié é%é}gﬁr%garg%gng engages with the stepped
part (4)( 28) guiide methehism msghtﬁlmgatheon@aeilngn@c is gprovided, thus
ctesl%ﬁg rggbedﬁmaaﬁt Hnd B f,Ptn@ Ol %&%o&& toward

cal | 25 connecte to t
cHleapig S&ﬁtaort, ieaal g stablegleping eﬁ%s thbf-'ore@lh@ wi ndi ng
msan ¥548s itle hfeaht ¥nd RN ASTHREY hikahd ﬁreoﬂﬁité& 'sﬁ'ﬂstantlally

s o o UERE e SIRPE taHe > PORE gk pule being Brought int
coﬁdﬁtamﬂﬂg eﬁﬂﬁeoﬁfrftbﬁ'tx& en(d Iurfatey ehdrots 66 eallitteﬁgtlﬂi tlectlsaning tape

maf ki Gl et B B0 b dbpo iRl 4 Pl §7 e e

dliﬁadhecmcorthnﬁy,eacﬂm:igy opemationg @and beopetfomepd repdatedly with
corfs!ts‘%ﬂ{&krng tape while that tape is brought into contact
connector ferrule end surface. Further,

t her ®)i sTheoclgning rseeften Wes B hadlope bar-like sentber diawimg mglippery

I I
oS e 0808 g, s VOB BESAAL Wl et

de Hﬁ@ya??& dheend. Apd saup pasly@ thabend-ot at ed
subs{Bnt T L:teanﬁgnwcﬁ@mqeysi Yol di B | tﬁeernat 6PmhOhollow

L GEEAE Ee L0  TE hEb i ety i
lese deranfonge. t ape mhlle nDV|ng that cleaning tape. (3) A

Co TR Bkl Y B, BB R A hRtre e
demeugﬁ$e¢mnhenhmnkﬂueﬁsewumomutmmﬁwdmd the tw sting of

S th Q35 Gses! &8&%@?@&? %ﬁéﬁe&@{a&t ol Pdfﬁgpx%é’ennon

the |g|na COH%ItIOﬂ thereo
procassiiegn hereferey tealtsmgnémemcphmn@p@ﬁsed(myemmg tnseéts a part of the

ﬁbﬁﬁb%ﬁtﬁéﬂoi&rd&éhgdﬂ%ﬁ@&e&dﬁém ng tape is provided,
us

tape drawn out from.th ery neans
can Gé’g o el P@d\’ﬁ&ﬁé’é‘b"epo‘%éﬁeﬁ ﬁﬁé%et best fgblect to fuzz
presemtiongitocessial lahd g féﬁtﬂﬁ lefid @hg@&llﬂﬁlb%&ﬂ ﬁ@hﬁa {rﬁ'léig olf directions by
a the wi ndi.n and..the deli.ver
thef R 5F une Syear ot S oxfe e Pt ToAehnt Hraiohte) SFpetpribaning
effedtough the cleaning tape is being run while being
br OUQITS A Be rotation of the cleaning section 1s performed by the engagement
of a plurality of notches disposed on the operating part (handle) and a plurality of

protrusions disposed on the cleaning section rotation means, a cleaner that synchronizes

the running and the rotation of the cleaning tape can be easily constructed.
(12) As the rotation of the cleaning section is performed by engagement of a
rack attached to the operating part (handle) with a pinion connected to the cleaning
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contact with a connector ferrule end surface, there is
no concern that the cleaning tape may sl acken and
becone renoved from a gui depost maki ng the runni ng of
the tape difficult. Accordingly, cleaning operations
can be performed repeatedly with 15 consistency. (6)
The cl eaning section has a hollow bar-1ike nenber

SGJﬂl@KI DBlefn thARSHNrofBONRE nhidd Whdand rdtﬁ]@dr?@ff the tlRefing e can
cl eanl ngtvtéq?de I's guided along the bar-Iike nenber to

be gasilyifiops reach the end, and is run easily at that
end. (133) gﬁﬁlgbﬁaﬁ?g&aﬁw%&l&@ﬂf cheahirg ta eibﬁtmgsﬁdf thatend of
e 0 e, ho r-like. me eref o
on LS fer e Bene: paomh et s Ry Esaed digh R91ca naow

opmh@m;immﬂutm&enérdmﬁecﬁ@lyﬂe&mﬂ eani ng sectl on has a

can CEnoThs Q8aIRE Rk, i8 Rlidslt B Hadihfier Hfde el 34 LiRternal
guidk aaeribey thaptheuspsscan bt hunt inzt stilzls Dipser WUbP@tcbecﬁmngdtztached
an@ 4B ron? R P60 B Al IRIRTAERNGISr © 5 0

cenment tO I NCT ease I Nse 1 ONn OSS as a part of
the (Fbelhy aperpidy,membar igdrased suchyihat the tanes gyidegnember can

ex&ﬁ@)anaf&n&h?aitﬂl fégatioﬁp@ m%%u%e@ge BndBENErd #rnild aahdfmface to be
ec 0O Tuzz reventi rocessi ng a
copERm eI 2 roaB et G a oo Phof 3 ity Bt the inner guide
methibee eqmtlam \hﬁ&l thé feenﬂe?ﬂdﬁwfaeé mii gmﬂyv&adrafinag‘e théendwureise.

mat e t her,e a|2|n erlorce

ot 1 oS R R D ph S E P SRR i i oBd RpAEoicih i gpenin.
thej &rrphréndrmﬂcebyaﬁ tesily g atprnedh tvellpds the pk@rml |guyieo:ttember comes

o SPACH) 5550 ) S0 5 AN

aaed-i on rot ation neans, a cleaner that synchronizes
t he EW)”'E\Q:na\Bﬁexf e fEx%l%ténﬁrhuHEcé E%EIE&%”&M&@B@ tﬁé‘@leamng
be easily. constructed theroahono ti]
sectiop £an g dedwitively b@ug’etrw%@a fssr'ﬂ@rr@ gﬂ@ﬁft@m Busipg tag gleaning
seclibhaeh Qﬂaﬁ aphaet ﬁaﬂﬂﬁ:ﬁidnrhﬁ RRkibn (5 aRel heysivd, ttherebP impving the
32 section,. a,.cl eaner that

conne e cle
clegwgﬁ%[s ﬁﬂlﬁ@nm 8 oTs USFEHERdY: of ¢ he
cl ea(li®)g Thepdeaminy tape ;@madcgeddium_t;oﬂmgasl a cp¥&)is Mavtintgl on the
) ) ) n [
ol Sesilt MfRal Gt Stris e TR wh &bl AedhdP S B used for
a lengtine theae s potspoeaaitst poiling idust ar thalikoemteringweder the cover.
in a “pﬂﬁst cléﬁl SEHQS ggn ﬁ{)oﬂfﬁfeg L\t Iﬁbﬁﬂ&?ﬂxer rr%]‘éi}h di hsertion

clea g tape y an _inner qguid er and
ho rinélz@ enthhus g male terminpd can paslyt beelnperfed @mqﬂwemwmon hole and
clegnip @g!lgeqafegﬁ,r cﬂ'ohh@&'t becom ng det ached and is

pro fromsoilin I he exte e nmber

(15) &ﬂﬁ efg%’t“ﬁfe‘“%%ﬂ%ﬁ"e‘rs Rositigp: e gxiemal guide

mehnibee Esutﬂﬂﬂhdﬁclﬁﬁﬂ‘b%tap@%@t tolBe B3cdaR @rcﬁeded: Grofn stﬁtmg N Further, this
latio he qusing, enabljn gaferrule end

pogﬁ?rpg 2 tﬂb jpger gwde member prevents 1 from coming intd contact with parts

inside the connector other than the ferrule end surface during cleaning.

(21) Separate springs are provided for transmitting rotational driving force to
the inner guide member and for biasing the inner guide member, thus the inner guide
member can be brought into contact with a ferrule end surface at an appropriate pressure
and cleaning can be properly performed without inflicting damage on the ferrule end
surface.

Further, the invention is not limited by the embodiments described above, and
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consi stently cleaned at a constant pressure, and there
is no concern that the inner guide nenber contacts
with the ferrule end surface mghtily to danage the
end surface. (16) Even when the ferrule end surface is
posi tioned deep within the opening, the ferrule end
surface can easily be cleaned well, as the external
it QUi denBier (GRIeSar Onfell} ht i diffifig the
1 gge_ﬁeﬁjﬁ ang tohe iﬁar%)}égbl de n%@n(‘g{gr W:ysag%%gﬂgggﬁ RodiF 16
embgd . (17) Even when the ferrule end surface is
i n;:l Tﬁﬁgxﬂﬁml }é‘@ﬁ:@ﬁ% Bﬁorf ﬁse?éﬂsﬁ?e irp Qlifﬂidlpﬁlecf&l@t fhﬁi seckc;nd racks
efi ive r ou u 0 e ferrule sur.face
s7héndg7s ﬁ@%h%&ﬁ%&i 5oy 1O BeePehliok Sarb s gb e Wind R means
545 o€ tHerthirtt embodintedt.at i on to t he housi ng, thereby
Ei roving the 20 cleaning effects of the cleaner and
EPSRMRS { hore user-friendly. (18) The cleaning tape
i s pfTht eldanihgf effertssof thendeansr 4 wilvpowibe asseased avitinreference to

FI& g@ytohng.sectl on. Moreover, a cap is provided so that
en € cleaner is not used for a long tine there is

pr ot &eexpsmimaysd hist 3.4ks refyrg loss (dB) ofa g endesustace pan tpsted S0

tintHAIEY 10l H:¢0rE Q¥ fing wakIppilditothe3ifNg, §E&tsbﬂﬁ§M&Vdp‘ﬂ>ﬁ§d and after
cover mounted thereonwth an insertion 25 holé'in

the ssfaepsfas clegBed nml e termnal can easily be inserted
i nt 0 14 Repérigeit i, anclbalisy apd wal ®Eed g cRan ke Guhdkleyd surface
fﬁrfor%@gg The i nner guide nmenber is positioned
(FIG 2o [ the external guide nenber such that
cl earlh Bgpérapent\Pe thet apb evas sddarced po eleantthel fdrmdenend surface (FIG.
{ ]I DNy ther, this positioning of the inner guide
253G ¢f

vents it fromconmng into contact with parts
30 i fisiegperithent Spimtetsemeandnaer ahthe aniodiments joé thengvention, the

[ ' : ]
e TR R, Dl e BB BL T ng Tare s Y

t he iTheaesulfashev.mefpeferare tpdlGpia dhat dhamauy gislepning in

exPEAREAL 1 ARt expeinednf DOk astini (HE ra:gga pﬁa{&ntbﬁlybwug RMB. On the
n sur ce al an.

I nto cont act th ferrule e

Oﬂaﬁ‘ﬁé\a%?»rt}q%nf‘%‘l‘ﬁ'r swafkes cfeaﬂwgepégme% nERARRr o BEt)y 55 dB and
thfgelfeﬁﬂh ﬁ"e%ﬁlhex{ﬁﬁhﬁﬁhk Eovtzéra ¢mprived én emnpm'sloheto resperiment 1 and

5.surface, Further,,t i nveptd on _i.s .not .| i@ .
XPRTUNER O AGHTEngs &9 Heangh 60 dh Srpoddies of ‘E‘ggﬁ%ﬁ%n that
cléans dtyhemnirgr awdisotatimg itpu clatning Sajwy s pygresior iinttetms of the points
) i f t . ' . A . .
81 o0 B i SO, e lming e
sirgpkyaml or icwhich Steicleaningstage fsorimphirofatiedegr at ed body with

IHME ficisiRart 535, in the winding means 5 545 of
llt Ee t ?‘F’S’ e%g‘?nent. Experiments _The cl eani ntgﬂ
ef f edths deanere ol BaAmdroQ1 gl wseA o Pernadgecmagetyny gprface of an
optiehleRIRR ¢BnicRtor Eh@%orgt%dti@ opfcal lcBmeXRE¢AIGRS bguipmest. 3 Especially
t he retur Jboss dB) .of a CE ul e end sfﬂrface \was

wlfeéusatne%ptg:@{] fiber connector is mounted in an adapter, the conhéction surface of the
optical fiber connector ferrule is arranged substantially inside the adapter. The
cleaners 1, 1F in 501 can be applied for the cleaning of this kind of deeply positioned
connection surface.

Accordingly, the cleaners 1, 1F and 501 are suitable for tests on optical
communications connection equipment at time of dispatch or tests performed when
making a reconnection for some reason of an optical fiber connector arranged in optical

communications equipment.
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10 tinmes, as to before soiling was applied to the
surface, after soiling was applied and after the
surface was cleaned. In experinent 1, a cleaning tape
was rotated to clean the ferrule end surface (FIG 25
(a) and FICL 26). In experinent 2, the tape was
advanced to clean the ferrule end surface (FICX 15 25

(b) and dutife dohtentd Bf FaRBEIPAENt 3A ppliRatibie NOADBOIRON®S filed on

as the enbodi ments of ‘the inyventi t tap
Az SQUBRY e ot APRHGAR) gall o e 2P0HHIT20ARS eherember 28,
ZOOFbeBtE’eSs(a@x)c a}i@gfgt %@ﬁ%@;}mofﬁﬁ? Bye&t?éréxﬁ:elsiaﬂam. }M th
refe e 1.0 | . . refurn SS er .
c1 eak o ey eioRdn eof iaide by s FrenfinfedeSrbad gove, and
it riangaliedd ajpp rothar mearddus 408 gurdfbonsObyt appropfiatetshemodifying the
enﬁ%ﬁﬂnml e return loss after cleaning in experinent 3
was approxi mtely 55 dB and the cleaning effects in
experinment 3 were inproved in conparison to experinment
1 and experinment 2. Accordingly, the cleaner of the
enbodi nents of the invention that cleans by running
and rotating the cleaning tape is superior in terns of
the points illustrated by the cleaning results in
conparison to the case in which the cleaning tape is
25 sinply run or in which the cleaning tape is sinply
rotated. Industrial Applicability The cleaners 1, IF
and 501 are used to clean the connection surface of an
optical fiber connector incorporated in optica
communi cati ons equi pnent. Especially when an optica
fi ber connector is nounted in an adapter, the
connection surface of the 30 optical fiber connector
ferrule is arranged substantially inside the adapter.
The <cleaners 1, IF in 501 can be applied for the
cl eaning of this kind of deeply positioned connection
surface. Accordingly, the cleaners 1, IF and 501 are
suitable for tests on optical comrunications
connection equi pnent at tinme of dispatch or tests
performed when 35 making a reconnection for sone
reason of an optical fiber connector arranged in
optical comuni cations equi pment 34 The entire
contents of Japanese Patent Application No.
2003- 293006 filed on August 13, 2003 by the sane
applicant, and No. 2003-400172 filed on Novenber 28,
2003 by the sane applicant are incorporated by
reference herein. Further, the invention is not
limted by the enbodi nents descri bed above, and 5 it
is realized in other various configurations by
appropriately nodifying the enbodinments. 35 CLAI M5
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1. An optical fiber connector cleaner conprising: a
housing; 5 a cleaning tape w nding neans and cl eani ng
tape delivery means arranged inside the housing; a
cl eani ng neans having a bar-Iike cl eaning section
projecting outwardly from the housing, on the
front-end of the cleaning section the cleaning tape
delivered from the deliverLxivans bei ng novably
nount ed under tension in an exposed state, the 10
front-end of the cleaning section being brought into

1. cont a@topwcmfﬁﬁeheoxﬁfedtosureﬁm&oﬁf ridging: opti cal fi ber
conneg_or to thereby clean the end surface; a cleaning
sect FOR"¥ ¥ at i ng nmeans coaxially connected to the
cl eani digpnireg tapenwinding heatroasd nipaaing tape atelibbry means arranged

HARSY, Mth respect to the housing;, and a
s ransn1sg#%xw means whi ch rotates the w ndi ng neans and

t he sickaninggneanstaving allmrdie sldaningrmestien projestingontwargly from

theShdlil oA BRINS n{- (PoP{r%d&%] £ QR ithe E]tcéﬂﬁ%tt O8Refrd from
red erm ne en teverses the c ni ng

thes é@lweah npe@patheﬁ@ FroxARlY Bonied gifes frasion jasin P&Ppseé state, the

ﬁoﬁﬂeﬁmbf il cléankeY scCAHR B brodghR b cORABY with 18 endSrface of an

a cl eanj ans and cl eani ng
OP?%Egl%alg?qwsW Wetgng%?]p%ﬁ%&nd i*Hef®¥e the housing; a
cl eaalctbgmﬁgaaaldmawamgg mdmﬂ edaaxkﬂl)odoaamtagtosthe tleaning section in

rojecti rdI th n the
toe Bl FE g RUbEEpncd R s O MEHRRBTAIS ¢ ape
del i ed¢mpsinissiommeass wha:hdetatesehs/wmbmg;mbmsr@drtbwalbamng section
Paroll I X0
rotff Rnd Bl NG, Sy BOR SlediBhined Biection through 2
prqgi@Wnamed\nngh angl éh@rTQV%TSfFSfth% eleaing sectigprpiating fegay to its original
po§iighector to thereby clean the end surface; a cleaning
section rotating neans coaxially connected to the
cl eaning section in the housing and rotatably
2. suppamtficalrfitie katneetor cRahdtofipiingg; 30 a cl eaning
tape _gui de neans coaxially connected to the cl eaning
sect PORUEME rotatably supported in relation to the
housancgeanmgj tapet windiiy srhon and ahanidy tape rdeliatysoeles arranged
1nﬂﬁ % ans and the cleaning section rotating means
SUbsSt a ”%ﬁly simul taneously in the respective
pr edetclaningadeatis having entzr-likh chraging seetioreprogesting eutwardly from
the b B of 8° FofOor BTl aifly SRUBH 16S oledfing (ER M fhered from
thezdelpreryrmeeapptheintg movakly wmewnied ader: feagiqarnadt @KE@Sﬁ@ stage, the

ﬁoﬁ{-aﬁdrbﬂth@rclé’amygﬂ%ﬁb@ bbﬁig bréﬁgamitb%‘éhﬁst WRENABe ERd Alrfifee of an
i very ans and the cl eani ng

09?%2@“”6? %ingg?tﬁ@tonﬁégﬁﬁy gl&ﬁ%#&ﬁ@ﬁé}l@%. mul t aneousl .

a cleaning section rotating means coaxially connected to the cleaning section in

the housing and rotatably supported in relation to the housing;

a cleaning tape guide means coaxially connected to the cleaning section and
rotatably supported in relation to the housing; and

a transmission means which rotates the winding means and the cleaning section
rotating means substantially simultaneously in the respective predetermined directions
through the respective predetermined angles and then reverses the cleaning section
rotating means to its original position.
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5 4. The optical fiber connector cleaner according to
any of clains | to 3, wherein the cleaning section

i ncludes a hollow bar-1ike nmenber and a snooth nenber
arranged at the end of the bar-like nmenber. 5. The
optical fiber connector cleaner according to any of
clains 1 to 3, wherein 10 the cleaning section

3. incl ﬁgﬁyﬁcﬁ%ﬂﬁ%&ﬂéétéigﬁgﬁn%?&{ 1 t(gl ! €for 2, Wherrein the

rotata nounted_ —at t : ar-1ike penper..
tragsmiyyian gisencrotates the winding aweny. the delivery mewtsad ihe elsaning tape
rotétif) MednsQubStant¥Ng s@hiltdddgudii N part of the cleaning

section is a solid bar-like nenber. 15 7. The opti cal

fi ber connector cleaner according to claiml or 2,

4. wher ghe opti¢al fibeeastinegtot ale@ndrsacebidiny fohmly dfataibednto 3, wherein

el aio s BHRUP Ve PRGOS o0 2iSHOp U Prefbet arranged
at thhené phthebar-liROmeideni ng tape is a woven cloth that

has been subject to a fuzz prevention process. 9. The

optical fiber connector cleaner according to claiml .
5. or 2Thedeptiel dibeheonneeton slepneri aspondingnty anyifipdaims dntoad. vberein

the (84nifid S&BioAMLILRNE! Folldw BELlikLAmbf & & SMller aaﬁtébnﬁmounted

transm ssion neans | s configured such that due to the
at he gpdaf hahbardteeembert he arm 25 the winding neans is
rotated to a first angle in a first direction while

simul f anequsl.y the cleaning section rotatin ans i,S _ .
6. 7 ot aBR PGS P NG BHTER AEccetiEgna IR et o MHerin the main
pamvof teuwdanitigesetdort Ba sohddadlikomenbat of the armthe

cl eaning part rotating neans is rotated to the second

angle in the opposite direction to the second
7. di r eGhe apticd0fibg. cofnectoptleandr ddcbrding ¢mwledmol ol B awberein the

- . ssi on
el S N P Bl e byt fect (YRR Bt oh PRREES
vertical direction, and the transm ssion neans is

8. conf irgurRcAURRert QidhedUE cleBndrEecaRIYES 1MV ETBRNE, Rherein the
the arm_the w ndin rrear%els rotated to a fi.rst angle

cleaping tapeig g VmVF’éE}cOiﬂb&%}*ﬁsl B fubigstda Aifvrr Prewrofiog process.
rotating neans is rotated to a second angle in a

seco di rect.on and 35 sjnultaneously therewt the .
9. Sert Je e B pgedPr fleen AEortg Yo wimolidiy Whétein the
trahdmission digaes incbhnes oo aemnvibat dsee ahd lowers ipwertttalhdiveotens and the

f th rm.the i [ i '
waflpinign By RecBEENY S Rt R iR b AiclsBpt of he am
thet winding rsewsnsirdited b & Orst angle iThdirstplirection vhije simultaneously the
bidRd! 3 &'s8bdRdO : h&! directi
cleaBAR 3H6n ShERRPMARE T J0atd' 0 ¢ Bidaille e HABHE drection
mageneR dye o Hiesepveard mepvierment oh e are Mgl cleming eart FYAfing means is
rothe8 t® e setdi) dnlRARIRDoSREItE Bitedtidhab HitdebHal Grdtéidn a
plurality of protrusions disposed on the external
peri pheral surface thereof, and when the arm descends
10t he The @iptivsli Aha @nnédier cleandti A@oRtoag it® eldimt Atdrnd] wherein the
neans are pushed down in, successi,on by .the . nptches on
e RGPl THEE? BRI o qo vy e e ke nd the
trapgmiaside tiesans iscwbnéiggied such that det¢ &y thendeavnivard cidvement of the arm
[ h C t [ : Of :
thef:‘%gcﬁxllgﬁﬁég Ant BE rRbMASCEHIS Mk B Q! £ildS aBB&idN whil€ the cleaning
section rotating means is rotated to a second angle in a second direction and

simultaneously therewith, the delivery means is rotated to the first angle in a third
direction, moreover due to the upward movement of the arm the cleaning part rotating
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10 section rotating neans are pushed up in succession
by the notches on the armand the cleaning section
rotating neans rotates at a determ ned angl e opposite
to that determned direction. 12. The optical fiber
connector cleaner according to claim9 or 10, wherein
the arm 15 of the transm ssion neans includes a rack
meRAYisRBtafedRb edebbd Alglpl 6B 8Fp@ite destion tBeheteand Bifection.
part rotating neans includes a pinion having a
plurality of teeth that engage wth the rack, and the
11 cl eamhgpset fibercdmdbebt ﬂlaﬂ&aﬂﬁ)rcﬂmg&t elamn 8 o 10, wherein the arm

rmned di recti,on ctl 0 j t
of . Famnssiof whSaRUg o Blusiity L hdieiis' itn8P ARe' fie Jongitudinal
dire¢tion ﬂﬁre:bﬁ, thé cledrting séujronctoezamgnglemtsehmd uratityc of @irotausions
dis} esfeh%ne %e&@er&' acf QRACKH Gha HUNP e SdrRO dégaends the
g? ace O eani ng t ape | n (0]
pmtmsms of thetdhean?r@ @n@ommtdtmgem@ms are pl@hfsdn dewpfin giecession by the

nof2RLd &?ﬁe&?@%d%ﬂ@a@?ﬁﬂé Paﬁ%‘th il fBEnCOBARI A G cfeﬁa?ﬁmfbd angle in

uni form tance on n the [ongi tgldl nal di rectl

a deermirgdegirectiong whélpawlp%ﬂteh@nb PERRH oo BOEUsPRs Oof ¢ cleaning
sec‘%i%ﬁ'}@‘c‘ahhg GnéaHt BACHusBED L Sn @RédeSAbn by k¢ n6teRAESH e arm and the
while thée cleaning tape i s noving Igé nmet hod forte to that
cleamiggn FeFYOR NS g‘ﬁﬁaf‘gcré’t‘ﬁ? é(‘tfaer ARelgpPPRofite fo tha
deteibided doegiast or 30 conprising the steps of: inserting

into an optical fiber connector, the end of a cleaning
section on which a cleaning tape i s novably nounted

-12undefThe epti¢ad fibebedmegitnycletrer ebeading o tlapn Sarr l0hwherein the arm

gy P50 {REIBEE MY et o

cleanig g 3Bt votatinigryeans inelfesas pimw havipg@ Rlreadify that engage
wgml: RadkNénd 'rlﬁ:a&léd}&l ?&ﬁoﬁ ?at%wﬂ:la&nd fkdles ﬁ%&é’c@ﬁnﬁﬁfpd Birection
e end. surface of ferru fiber

I
or HuhAiEealion O@P%%Wéhefétﬁ#ﬁﬁ%oﬁ@" to éh%wgmfﬁﬁagg j of fhe iy oy

can be held |n one hand; a bar-Iike cl eaning section

130 IR e B ARSI ARG PR comector
com@ﬁmagﬂkfaqg&ﬂllnside t he housing; a cleaning tape
gglalt \l?lg.ﬁ%l\é\@ L{Féj 81#? byoft angleggﬂg 1’}#% H?oaggh t G83kn B%' &Y surface of a

ans an el'ng wound
ferarlo ofign optmabﬁbetcﬁonnonrcl eani ng section; a cleaning

t
oot PR a@"%*et L85 et 8 BHES o hE 010 nl aireion

thessafeard on; and a manual operating part that drives the

rotalif@ Mhd) Qleﬁﬁﬁé 'té?ﬁb bPdrahk NGnARARE subfabdlbf ACeptital ek tonnector
driving the w ndi ng neans,
while the cleaning tape is moving.

14. A method for cleaning the end surface of a ferrule of an optical fiber connector
comprising the steps of:

inserting into an optical fiber connector, the end of a cleaning section on which
a cleaning tape is movably mounted under tension;

bringing the cleaning tape at the end of the cleaning section into contact with
the end surface of a ferrule of the optical fiber connector; and
rotating as well as moving the cleaning tape while the cleaning tape is brought into
contact with the end surface of the ferrule.
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wherein the cl eaning section includes a bar-1like inner
gui de nenber around the side surfaces and end section
of which the cleaning tape is arranged, and an outer
side 15 guide nenber that enconpasses the inner guide
menber and the outside of the cleaning tape with the
end of the inner guide nenber exposed, the inner guide
menber and the outer guide nmenber are biased to the

direction of the end o[ the housing, independent of
I5eachAdtntisel fibes copnectas glegpes COMPISINGer connect or ¢l eaner

accoptoigng gf@%i@&t: Eﬁalganwllﬁlb @hﬂoﬁfhﬁnftﬂt eani ngd 'SeC: ihon

1S SU or.te al . e base. | 0S . N .

houshBAike 41 hink Bt Sishlecll L bughof RRS BOusifly balf having an
axdef extwehsient angle in relation to the housing. 17. The

opt i . £ r [ im 15

0P B igind HeahAAFEhAN ) BRAR A RRERI ol hhGlfal 2

has a clmning mpathatémwpen@mpdnm@d_md@gdncmmf@u beimgrdelivered
ﬁo@ﬁleﬂlﬁﬁ@é}k'ﬁ%aﬁgﬁﬁd Blng Uaﬁﬁ& a8hd tRCdrddRShcibating &dction:

aVI_ on ole t

part g an_l nser_t at can accommudat e i
t he RElpaRIngsaCctM retating mesas thit retates the deaningsestion a determined

amfoBRNMoLPthe akfd-of LRRnEBLI 4@l fiber connector cl eaner
accordin oclaim17, erejn the cover 30.includes
o eap PRSI ORI REt; 1hd,FIVGR e oorte SRR rediing means
sinfilp@eosBNwih dekingl theneidif@meadsgani ng the end surface
of a_ferctul.e ?f an optica, dfibEr_ onnect or e me und the
conpP Sy & KOS K105 AT 237, ‘ﬁ@e WA EUTF BPERELEY
sidatsufaeesemd enfl seétiorhafushicl the eleshing eapeiingrrenged; end an outer side
Bt %d alipd 16 AEREL bk eAet a4 BRI bt Rfeaning
tapgawith theeendeofisbe innen guide saembey cxppredbierignergiids membar and the
outel guidl Gheiber AR biRRk th kieEiFRABE bf {18 AR oPXRARRLIng! RldSpifent of

as to be capabl e of novenent i n the | engthw se
B¢t i on of a cl eani ng tape; a novabl e operating part
di sposed in the housing; 5 a cleaning section rotation

drive, neans.that is connected to.the bar-li ke, nenber :
163 THE OO FDPHEPTRATE! QR Pl n Eoa, 5| NREHLg Sleaning
secafzrac:m'lfd stpperted asthefbaseky @ rsbéaib djsposeg_eiﬁ ploss@using, ﬁm earerutate about

0 eraiin art: .and .a.w.,ndi ng means that is
th3hgh o SRR e EndRe G Bl A, " nds Che

cl eaning tape in response to novenent of the

' . . | i .

1750 Fib Sy Mol QRHBLERDANE 15 cFR! 9o 38Pwhirdin the
optiga fiberennneeioneleanes dawt const dhaticarbe attashad o 4ol reprwed fiom the
clehfifig HeBiH, Ne c86&! inERdELLALbNEr Hirk \HRvINBaES idseiRhelfolé Bat can

bar-1i| ke nmenber in the fo d direction of the
acqomARYA hEAnseRaon0l Afeppinal qidhe male Hide o FRIMSEF0 a
first novenent of the operating part 15 and rotates
the har-1j.k mber in the backwar.d directi .
18, or oA AteH iR eornaelbr iSmeE Septibpdp g G auperein the cover
inchales kicap than coespthedssettiorehadecond novenent of the
operating part,
19. A optical fiber connector cleaner for cleaning the end surface of a ferrule of an
optical fiber connector comprising:
a housing;
a cleaning section disposed at one end of the housing, said cleaning section
including a bar-like member rotatably supported in the housing about the axis of
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wherein the wi nding neans has a winding part rotatably
supported in the housing that wi nds the cl eaning tape,
this winding part rotating in a predeterm ned
direction to wind the cleaning tape in response to
either the first or the second 20 novenent of the
operating part, advancing the cleaning tape at the end

exhsibh e\ bfithe |Uai<-ﬁke Hﬁ[ﬂb@f th@&leaﬂhg tacp@tbe s%@ﬂéd at the end of the

nect or _cl eaner cor erei.n th

b SRR er GhE1 PO b g d DG ComREIna! PALTIELAR gie lengthwise
d:rpctmmwfechlem@mpat the base of the bar-like 25 menmber

and ot on, di sposed on

t he %6% J@j’%{ﬁagﬁg%%%ﬁ p%e opti c&*g *ber cognect or

cl eaﬁeqzlea:ung)rsstctﬁ@ retaidmidnveOmeguse theit nis t doanedtedlitngthe bar-like

n 0

PRSP e IRTLR Pl nihls i DELBY My RHRP QLR 1R axis of
eXepEaR higspelse to moyement of hegnessiingmaricapd at e and a

SeCOoR&yih@namdfs €Hat ié%oﬁhé&&l fo%@hﬁ&!aﬂngﬁbﬂiﬂ Wiedt SAndOthe cleaning

t he shaft, "arranged ong the axis aof ‘extension of t he
tapEHI FESPOASE 1R WL P? the negrtipegrart anddhajj akypness the eleaning tape
at theegd of detaelikeewhiseir.sm di sposed bet ween the wi ndi ng

part and the first 35 rotation drive plate, and a

second ratchet nmechani sm di sposed between the w ndi ng
20par t Tandptited fibecamtedtOr cloamstr iamordﬁn'g\t@ ckaimtle whiseiretha cleaning

sectulaﬁ Bfaﬁﬁ% dﬁ@g nfé%ﬁ?ﬁ)%t ﬁh%%%} LiE ‘t‘&ﬂ: ?\9% S gfgﬁgn of the

ron 1 n a
rotalil@re@f gn@rﬁmwfwlﬁgnmm imeesponse te laafinst nn@v@aentwfetho ppexatihg part

and i‘&@cés ﬂeﬁﬁﬁﬁké’ EneiltRA ﬁ&&l’rﬁﬂ Qe ncﬂeﬁ‘i#E %h%ﬂmq[k%'lﬂember

&lﬁe W n 1 Ng neans 1 nc es m)va
to gy sl P@%B%@eremnﬁ%wn moyeraent ) dhepperfing-part,

thfe m?@m thmﬂﬁﬁh |1ﬂ§ddgd]hd§getl ;\mhlfiﬁ)@t e[rﬁ@étfta%aBW esm the
a 1 I.S ose 0] e IrS rotatl Qn Fiv
hoysing that sﬁamﬁaéa DS A WHRg Bart olabBg 40 Rredgtermined

dlrdctﬁmoszedvm@ thh eclespii thpeoinrésponsd Lo/ @ithératle it éhehe second

e N L T

meartgr.second pi ni ons respectively so as to rotate the
first and second rotation drive plates in nmutually
opposite directions. 24. The optical fiber connector

2Lc| eahby opiéesbfiprrpnnecter elpancp ascopding & elainhd9cwherminribe cleaning
sechion S@Eting Ndrivat ﬁfeh&nlﬂ[dd\ég nﬁﬁ‘ﬁlﬁl Hﬂ:?l‘)ééﬁeﬁ ﬂieslpisérlﬁ‘ the bar-like

nne |ng t he pinion, nbe
meF&@ @&{ 3 {Ack phat gBgagep & ¢ Biory HisepSed yiiBe PRI ERG Bete
accordlng to cIa|n119 wherein the cleanlng section
e sl eeve res t|ve at . su res

|t Eg I : OPtf'%g ﬁﬁ%}ﬁ@é}flﬂ(ﬁ?lﬁ T BECO wherePnp &e winding

means includes:

a winding part rotatably supported on a shaft disposed in the housing, that
winds the cleaning tape,

a first rotation drive plate and a second rotation drive plate rotatably supported
on the shaft, arranged along the axis of extension of the shaft on the respective sides of
the winding part,

a first ratchet mechanism disposed between the winding part and the first
rotation drive plate, and

a second ratchet mechanism disposed between the winding part and the second
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bei ng rotatably supported in the housing so as to

change the angle of the axis of extension in relation

to the longitudinal axis of the housing. 26. The

optical fiber connector cleaner according to claim 19,

wherein the cleaning 25 section includes: a tubular

gui de sl eeve rotatably supported in the housing; and a
rotatibtulifive phategr nal gui de menber supported so as to be

capabl.e of .sli.di.ng ,al on e, axi s of extension,al ang.

Cho” Rifeesth 4f 57 (P ReBote) sl BieRertupS 608G thnainding part
onfcz priabeahesfistwtdtmnal diteetione tdmeing ardinthkatchafani ng t ape

such that the bar-like nenber 30 and the cleaning

tape are capable of sliding along the axis of
ext eddemptical Hibep geniertos cleamtraaccordingdn edaimail, wdherdie the winding

m&h€ FRLREesS C toREblE Ol%l@ﬁlbgrnﬂ%' VAR Sespbhék Fo movement of the
t y ena

connecti ng nenber ere | nP It 0O recelve
irsg

OPPBHBE iPgHa fReampyiig meghhes thelbding Refirs rackribaigenasges afirst pinion
djs[]p@‘sﬁ drPthedlrbtBtaiiea 'dltﬁwe meebalrnt@a f@e&bsd Rtk tHatl esﬂﬁg%g‘e@rﬁo%gond pinion
.has an engagi art .ca e of engagi ng wi a

dls@?éeﬁﬁ%&ﬁg?‘%ﬂagi)ﬁaan v ﬁ@tegui de sl eeve and is biased

in tiie ﬂj's;‘, and iselﬂnﬂ @k d)p?ﬂﬁ'nglﬂtﬁir@bonﬁehe é¥entenk ©f the operating

n e axi . ext ensi 0 spring. di spes

peffo el B Bl shlnd bintit Rty o BB ] &t anc
seqpadivetation drive platestimenusuadly ppgositerdireationg he  engagi ng

part engage together. 27. The optical fiber connector

cl eaner according to claim19, wherein the cleani_ngl S
24sect iTha ophieal dthss connegighleaner gosarding te 6laém 23t whetsin the cleaning
sedHORNOEARA drivel MBAROMSIUAES a 3plikd Ehilechf dBinidi] i

nber supp?fted SO as toabgﬁ%%pabfg oé sI?d“%ghgfgﬁbbmdﬂm

m T I88PECtYiYext ension in the inner side surface of the
gui de sl eeve and that accommbdates the bar-1ike

menb an cl eani ng tape such that. the bar-1ik .
25 penbaPe 3Bl Hret P BErPAT AR ds ElgBPenprrel e cleaning
sediondnglgdat ong t he axis of extension; and a rotary

join t ase of the qui,de sl eeve,so a

o o ERAREE dedlcl iy HRESibirh U SHUR ARG R0k e secve
beiggt rofatatdl  suppertede iy thpe bonsng basas tof change bhe ahgleeof the axis of

RBHES in SUERdn t dFLPa'i i |3l ak:,@nd the bar-like

E:Xmerrber can ﬁoéﬁ%\%grﬁle at ?%/lglgstﬁteg{oggc "other in the
circular direction in relation to that axis of

26€xt emht @pticd dibeAebrabtdclBARP dcdoddihg 3% LRiR 119, Wherein the cleaning
ﬁ?teni'ﬁﬁ’ the rotation joint means 1s connected to

SCHINB GRS ng section rotation drive means via a

]E:onneu:b'm giﬁﬁiétWele eotamblyGupsertdvia tli@h@lshigg ahd dri ving
orc romtne cleani n sectl on ot atl qQn ri.ve ans
the. BATB PR nat i R S ahed 5 A &R sEbab af o alone
thewaxin efh estegsign njom@rthe iRferdsidpomefiice roft the guidelesleeve and that

oSSRyl AR RS AARIR 093 oo

ancgﬂag staantpedepps capabla i ngathe lakleef exten;(iorel,nSI o
the bar-like member is connected to the cleaning section rotation drive means
via a connecting member thereby enabling it to receive rotational driving force from the
cleaning section rotation drive means, and

the external gnide member has an engaging part capable of engaging with a
stepped part formed in the guide sleeve and is biased in the direction toward the end of
the bar-like members along the axis of extension by spring disposed between the
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menber flange and the rotation joint such that the
bar-1i ke nenber flange engages with the engagi ng
part, and the external guide nenber has a flange
capabl e of engaging with the stepped 25 part forned
in the guide sleeve, and is biased in the direction
towards the end of the bar-like nenber along the axis

ex%ﬁma@ imfdbaY a8d SBE bagliké Shaskkd Jueh Wentht Neeppul faftdhnd the
nber flange and the engaging part of the guide

eng?é’é’é%gfﬁ%%?g?ﬁ%& e external guide menber flange
engages with the stepped part. 30 28. The optical

fib t 1 [ .
27 e TR ER e SRR R ik T S haring
Sefftldnenclad‘rmect or cleaner according to cl a| m 19 vvherel n

t he 't&@lﬂ AV

nmech gnl cai % %%ﬂ%dg?@%&%%ﬁ%@ﬂ% iﬁ'ﬁﬁ er and the

35 ofgdhh arh@(t@a guidgaernher SUPRaTted scn@%ws q eapable of sliding along
thd"BENANIFC BkeXsiGP e HeLnde? §ibe ﬁﬂ%!bé‘t bnGhPahlide 4eeve and that

accommodates the bar-like member and the cleaning tape such that the bar-like member

and the cleaning tape are capable of sliding along the axis of extension; and

a rotary joint supported at the base of the gnide sleeve so as to be capable of
rotating about the axis of extension, that engages the base of the bar-like member such
that the rotation joint and the bar-like member can not move relatively to each other in
the circular direction in relation to that axis of extension and can slide along that axis of
extension,

the rotation joint means is connected to the cleaning section rotation drive
means via a connecting member so as to receive rotational driving force from the
cleaning section rotation drive means,

the bar-like member has a flange capable of engaging with an engaging part
disposed in the guide sleeve, and is biased in the direction towards the end of the
bar-like member along the axis of extension by a spring disposed between the bar-like
member flange and the rotation joint such that the bar-like member flange engages with
the engaging part, and

the external guide member has a flange capable of engaging with the stepped
part formed in the guide sleeve, and is biased in the direction towards the end of the
bar-like member along the axis of extension by a spring disposed between the external
guide member flange and the engaging part of the guide sleeve such that the external
guide member flange engages with the stepped part.

28. The optical fiber connector cleaner according to claim 19, wherein the housing
has a long slender form.

29. The optical fiber connector cleaner according to claim 19, wherein the cleaning
section rotation drive means is mechanically connected to the bar-like member and the
operating part, and

the winding means is mechanically connected to the operating part.
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