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DESCRI PTI ON  OPTI CAL FI BER CONNECTOR CLEANER, AND
METHOD OF CLEANI NG 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 pnrent and the |i ke DRSCRIPPEONf i cal ly, the present
invention 10 relates to a cleaner suitable for
cleaning the ferrule end surface of an optical fiber
QPTHEALJFIBER CONNECTOR ICIEBANER AND MBETHOD (OF CLEANING
Techno [ in
cqui prot i CX FRRERTONNIC TOR CRRBECIION SORACE
communi cations equi pnment is frequently connected and
TedRhRaNERIg Accordingly, 15 when such a connector is
det ached grease or, dust or the |Iike can become stuck

to 1 Hdegesestimveation relaice t9 Fleanerfyspd for: glepring dhe ferrule end
surfideC (icdr@aétiont SurfacdP WTeas dptibalt fiB&S bietRP mcorporated in optical

erfornance. V\henth ti,cal fiber c
urRGrSAnG OBBYEh 200 B W 1 (YIRreCPRECLCAITY. o8 PREsSpt javention
relatesaneedclehhwesmbleafoc aiaaatgothet featuld endsurtfive ofaefoptical fiber

cofe bRy %hﬂa{lﬁeﬁndaiagéﬂ@{ is to say 20 the side that
I's 1nser is relatively easy to clean
BagkgrqwndcFethnologyice t hereof is exposed, while the

| nsemdn sfk8i ﬁﬁcﬁd&nﬁe&fp@ﬁiﬁb St &iu]; é}? fonnectlon with
i.ncor porated in an n |s lcult to clean
OPB%?Q &e@@l@l@aﬁ%ewwe d& ayently copnestedeandidstached.  Ageoadingly,

wighdackf dohﬁ?dt&ni@@ét&hecﬁ féta%&& &l of 't Hl@@céprtg:@me stuck to the
ar rom e er,. S, var i
end sSEREE of B, Htjeal A, bk (e teade 48 wasnlission

peffatnearice NoWHe s SB836fitical ﬁbdnamneaer fslra&aehmm defashaithe ferrule end
sufbipRl h & E‘# Ee éﬁol ication No. H9-285766) have been
0

propose wever these do not provide a tool with -
supeHouvever, asanmegtonthasds on e insertiorhins attachmpntzside, that is to say

the“sﬁ&e ﬁﬁg isAsRE |(ﬂ1aﬁns‘f&:) I '?‘elﬁﬂ%ljr ?%qug a?*}fafl %ﬁ BleHa s‘ilgfape thereof

) m ped, arou e nenber .
15 fag’@aeda edhe et gecehis) Sldeﬁ(f‘éfp%lﬁ rﬂ‘i% of 8 6pnnggioR ny@m%ted in an
eqﬁpﬁﬁﬁﬂls&ﬂﬂidult&b Qﬂeah,SbédaM@Q coheclf} addpReiGk @tacHel tb She female

fficulf f | i
sidg, o ot epiios 484 i €30 i ?ﬁ'-‘c‘i"b%&ﬁ e%o‘gggra#?%n‘%‘& thé adapter
Thus,eavariety of differem relamnihghteblse(@or éxadipld Hipaheso Fatant dics 3350850,
TR0 REBACHAER ARBRLIER. Pl il NSUPRARIAB) oy boen
prfm@sab bowewsr thqsmdg mOt: mqvmsa togLwithrswperion cleiog propeetieg suitable

forfBHAUERAL (S aR@RBRAIINY Podtion apBEAAVTA! bilt'aRdund the
o e

A cleaning tool such as the cotton appllcaxor 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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Di scl osure of the Invention Wth the foregoing in view

it is an object of the present invention to provide an

optical fiber connector cleaner having superior

cl eani ng properties and operability, that can

definitively clean both the male term nal and the

femal e term nal of an optical fiber 5 connector. In
Discldarretof thehivientiohhi s obj ect, according to a first

?2 ﬁ ﬁ gfg'tgﬁth @?ﬁ-i@sﬁ%ey éﬂ\}lg gﬂé‘b@@t @f‘thg %}ésgﬁtl m{{lérﬁﬁ‘)h to prowde an

optitaldihen gzonmmlm;enbammu cbagagm@pmr@eq; lyty, that
aﬁggﬁjglg %I%Ltﬂ HeABalb EmiBAURH TS feindit RARIMDY oFER Bptical fiber

e cl eaning section projecting
Gomﬁ\ﬁmdly from 10 the housing, on the front-end of the

cl eany ngrdeled Ireﬂutehﬁnsc |o§fé6t, Ngbobridgy 4814 R6teskpebOBY théresent
del i very neans_.bei ng novabl'y rmunt@?&m%@der t énsi on

inyemtieR pak eptied ofteer wectprf SHEangh, ¢ CPRRRFRE 2 housing; a

cl eb&fﬁinﬂﬂl bﬁiéhhﬂi‘bxlld &Ie@nﬁlglthp@fdegbérbtﬁlb?ﬁeﬂﬂanb ged inside the
Surt ac 0 an ca onnect or, (0] er e

hopiiheH pleRnind moels bkt a hapfike IPHISE bttiol Projgeiin Syvwardly from

therheuxding, amxihal front-ead né the cletming sectivinetha i clegningctape delivered from

ﬂ:lf% ﬁgﬁﬂé}gsﬁ%a@q%é %{V wsﬁoﬁgteauﬁ%f &6k ﬁﬂ aﬁe{@?géd §ite, the

S1 Ng, m SSI on neans

&a:uh@nd wif ket clganing ag:ba)ndmngebl@uglanmtvgc@é@t w:th theteadisurface of an
|
op U&%ﬁ.gag iNershy Uleb A RO Uid %e%ag%%gﬁg%&m%Mg

|rect|on t a predeterm ned
mq@sewmhéom i 1y thes slaaping septign) iy the Jwysing ands rotatably

uPporiHdNMithPREpect 96 th\BSRiAENshd @ tPMSEIRonafieesd WihicH Retates the

resent i nv on an o thaI flber connect
@@&r}@?aqssanﬁﬁﬁwle@anaa aﬁﬁ%ﬂn%aﬂx SERyfaggousty in
a ;srame:mmeu tigedtioartkroagkl aqirmedta’ﬁgk atdl thee reversest® cleaning
%rrangﬁ i_nsi dﬁqlﬁge .housi ng. _a cl eani ng neans having a
ﬁjﬁ’PbJ ecting outwardly from
t he I?cwnsrd:gg toomcithrer akpern bf thecpresdent inventieoai opfical ber emnector

cieghfe & FBVARPAARTIE o NELRE, b oMbl tab Wl Blg pBEd cleaning

mm delivery means emengsddinsifle the h@use@gwglcg@agmansé:ang:g a bar-like
o Dt c < 11%15%110?&911% Blvirdly Hdmd tﬁcﬁﬁn@ﬁl@r §ﬂ‘ﬂfeeﬁcﬁ1t%d @ the cleaning

nect or to t her eby e en

theesleaning tapsi dedfvered (from the deliveny nﬁ%ﬁlﬁ@e&sas@iomly mounted
unﬁé&niéﬁﬁbﬁdntaﬁ dxpOsed! a8 the ﬁicﬁﬁ%h@ Rfite cleliting QectionObeisgl brought

B ESce LP  Bt tnoo c

surfheq ai cheanirpcdetion rotatingahedns lkbyxiallyp mnneetfbdltm ttreaﬂe!tmwsectlon in

¢ Bpuyalf aif Sl Aol S IOAQELS e TiBnel ! liming ope guide

mgaps aomgllsnmmc’@d fbes ttaruimingysesuom amhrcéatalsly;suinpmtdden relation to
thd &% 1 Yfid aoﬁgﬂ 1811 ﬁﬁ'}l' R)?te% emeans and the
e then rever t he

respective pr erm ne ang es_an
cleaningnseetione cotabingr sregns ngpbstaatially osimukianaouglyn dn “the respective

préffdriniftd difCHehHhACHghQhY Rlspaitivt ecdcasRsdd dipldshRd then reverses

present inventiqn an opti, cal .fiDer ..connector cleaner
the Glegnipg serbign ypfating meapsdorts BPEHOReans rotates the

WI ndiAdgordilg am anbhﬁr d@bédtedﬂ/ﬂﬁeﬁd%ﬁelﬁﬂﬁvéﬁﬁ)mhﬁ&wuw fiber

&?or &%géérn prov1 W esrglialnhle gra&nussmn means rotates the winding

means, the delivery means and the cleaning tape rotating means substantially
simultaneously.
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simul taneously. 2 According to yet another aspect of

the present invention an optical fiber connector

cl eaner is provided wherein the cleaning section

i ncludes a hollow bar-1ike nenber and a snooth nenber
arranged at the end of the bar-1like nmenber. According

to yet another aspect of the present invention an

opt i éatolidpeto y5t anothec mspect |ofather presenpriovéntiod shepécal fiber

U 9B FEFT D R OB b

meptteer ahdia stiokth msnbmamng@cba negnd of t}zetbalahbﬁt membgs pect
of the fid s;.sggm \;;ep\ég 1 Gt ﬂh@a#reﬁn@%veﬁ%ﬁnﬁftdﬁhcaj fiber
S pro

cl eaner i n the n parf of 31
corgeston ohepnee it profwided leeg@jn |tbe CEa?mgu%ﬂ%%b&ch fcpollow bar-like

mefHeP Al B 9olle? raﬁfab@nﬁbﬁ%d aﬁae ehd of ﬂ:hh@arﬂﬂ&&ﬁélhber

I nvention, an optlca

nnect or _cl.ean
pr ovAgeerdiee fyst taﬁﬁtbﬂ é‘éPﬁcﬁg? 'g'ﬁepm?”é | LBy %Pﬂaf"" ippgical fiber
coﬂfb%fbr&%ﬁn@ﬁis provided fitierein ey aiain part pf dkeslsaniAg Geetitinng a solid

‘ not her aspect of the present invention an
barg i Baptp

Tber connector cleaner is provided wherein
t he @slceandmggtd at ansthar aspeeh of| the hprebent ihventioeean optical fiber

o5l 8 f OSBRI A3 AR B, e

a fardpreventionpeetess. cl eaner i s prow ded wherein the
trang #0bptical fib
'&«?ﬁh@nt&‘%{‘ %.ngflﬁrﬁié ggﬁ%t BT e ﬂebéﬁt ihb&fion 80 Gp er

| owers erti‘cal and he . transm ssi o
cowwwg ql@nemfprgudghw gietn the-gleaning tapg is h@foar%/ﬁf%lﬂ that has been
e{réiﬁmg de?éi wi nding neans is rotated to a

irst anlelna irst dir i on whi
G ARG [ oh E0etHeh AR (oA TCRt. R oRSiom, & pfigal fiber
ooﬁﬁc&Ir%@bah@r ia r@s&@&hﬂh@'ﬁ@l the tfAnsmission hrkans inehilenan arm that rises

5 S RASTD] e 25 e

to ﬂmgioevnwarﬂ hmvapmnsmﬂthe dim ¢l winding meansds setatod do a first angle in a

ﬁrgl ﬁﬂéﬂ%gﬁl € Lle Qﬁlﬁ%r&@é’u %e&dg% rotated to a
presen |nven I on an opti Ca Con ec or
seqsind angle insa gacond disectione msireovien due to thenypyerd mawerisst of the arm

thé a tggaﬁ fai i} Ele@%sr {sird@fed @NHe SQWRHnpIe iHd bfdsite direction

| rec ansm ssi on neans 1S configured
neddiregtign. t o t he downward novenent of the armthe

\éw n d 'A&oﬂ@%% iyt raBbk dspatt off theSpreseig| iavertion ai Id];mba.l fiber
I rect an secti.on rotati nmeans

copRACHT CUAEF 1 PSR AT ERdbE 88 Mees slies Al Ay hat rises
and ot & eatishlyditcotions uint the trivesnaisdion mepnsisaosfigieed such that due

o i By e Vel & g B % Soddpta g st anglo ina

first| chmnnmgwhde ther demmm@chean@auu moans is gotatsdite @ seeandrangle in a

syl erliod By ABRABAIRS DEERAR Yol 83 BB B rotated to the first

anglecinen tthird direction mr@pm ue tp. the upward movement of the arm the
cleaning part rotating means is rotated to the second angle in the opposite direction to

the second direction.

According to yet another aspect of the present invention an optical fiber
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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connector cleaner is provided wherein the armof the
transm ssion neans has a plurality 35 of notches
formed al ong the | ongitudinal direction thereof, the
cl eani ng section rotating nmeans has a plurality of
protrusions disposed on the external periphera
surface thereof, 3 and when the arm descends the

an® Rﬂfcﬁlﬂs& afs dedcehdietiel pramisignsseftthe aleaningatection nwatisg ayeans are

publicd e B SR EF 4 BRsBRe G Pt U5 o ofoinl e rotating
medns ectaien et aadmérmined angletiorardeternivied irerdon, whils avhghethe arm
ascgg& %%c%?pf@t?&? Sof e RiGhinds Eé&ﬁﬁg oxfotétﬁg fileSAN AR gushed up in

I'Ng nmeans are-pus up 11 5 succession
sudpgssidreby theatotches @ntth@alan and the cleaning segtpm gotatdg means rotates at

ed angle opposite
» el PR RPeli Sﬁﬁé‘%%%%ﬂ%%%%%’?n et anot her
aspediccerlingh o pfﬁ’égéﬂ ef @yast jof nthe PTEFSD c“&Y OBcen optical fiber

ol [l e Iiseﬁx‘&%fdeli&vﬁér@iw e hrithef ﬁe%ﬁd@ﬁuéﬁdﬁ fifeahd) ncludes a
transm ssjon. ne I udes

a havi,n lurali.t
racks hayiRg:h BHRity 66 &T0VES AP ala eppg Pﬁﬁfgﬁaﬁﬂg ncludes a
puh@& hﬂﬁﬁ li:&llpy Bf mﬂhﬂ)at ra:gg@epiwh ahe t'a;ckpfmd thet hlea:hag section

roBE et gl o 5y St S5aardl lf AL Beposit thereto in

rc@odwtecthememwdsmdﬂsramm in response to the

asce gcctgl;rdlr%neﬁ%i aﬁéth%%ﬁ»&trgf t@:ﬁr‘éﬁ egﬁ?ﬁ' Stm&ﬂ&t f#'cleaning

aspe resen enti on eanl ng,
the hmi emanmff a(f@ﬂdﬁ of ancopticek fiber empn@gtpr é?aPquF comprising the

@r n g r% acgﬁg%ﬁ%ﬁ{:ﬂ lﬂt@%ﬂ%& ﬁt%meoﬁ{ld surface of a

i su i

femﬂp oten @p&ﬁfﬁ fibar pernecHr; @OV‘@BrtE‘T &%%wn fAng; A PRIIGry &5@:@ only,
'&‘ébﬁ& Hafeof ﬁfdmoﬂﬂmg apecleaning tapenovdt theacemecting

S“*“g‘f%‘ff%"'?‘%@f’@*’ R

sur f aeeorfing toeyed aﬁmﬂwﬂ aspedtef th@pnemnt inventioh @ mé¢thod for cleaning

1 e@gﬁ%et{ﬁﬁ%fmge I ng?R/tll}\‘%fl on a ne%?tﬁ)/3§ Por C:f&fzam%nsmg the

stép@ of:ripsesting ity ﬁraomcnaj fiberf compexiter, the end of stalesning segtion on which

SRR O R i W 085 gy 0
ofahe:cle@:nnmge@@ntmfamoam\m fthe end:surface @ atfﬁ‘ﬁ'élel‘g & optical fiber

cofReEAd, ¥n mgﬁfgda#ﬁr@ﬁ fas tnBdVEhE Bie élédrﬂlig f@etv_ﬂﬁleCﬂle afMeadntng tape is
tape. at the end he cle ction into contact
WW%@W‘%‘H?&S@B 6?If%°°f°3&?%% the optical fiber

connegdcaFding 6l e@tﬁlbﬂﬁg aapeowdﬂ ﬂﬁSpmntnlgveﬂtmnc ke copticg! fiber

| e the cl n o
WEB%?%{\QQCWCF P me@ﬁ gﬁ’?‘fsg alobf%ulslﬁg ‘? “e. ccoPg held n one
hahd; a/ba:-mmﬂm@maon disfposddeat the enchof thmh@nsmamndrhavmg an axis

oCR P i IR e il g o
cleming tapedhatds tveountli upeby: itheaminding seans Aften being h‘é%re@ feom the
deﬁ@gg%emeaﬂaoﬂahn% gvcﬁ%ﬂ Aid FheBdhd2sf the QbarfNg 98&i0RN a cleaning

i'ng_ means a el 1very neans arranged IeESI de t %0
septipsTotajingamemns that atates they gicaningsegtion, g dEETIRIS ut the
axtd SOdhsIBRARAd 8frh&fual Sb&%ﬁ?bﬂ&fa@ﬁn@émtdl@nn?ée!cﬂeﬁ Yotating

e e oA 84 il S0 N5 S el socton

includes a bar-like inner guide member around the side surfaces and end section of
which the cleaning tape is arranged, and an outer side guide member that encompasses
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section rotating neans that rotates the cleaning

section a determ ned anmount about the axis of

extension; and a manual operating part that drives the

cl eaning section rotating neans simultaneously with

driving the w nding neans, wherein the cleaning

section 35 includes a bar-like inner guide nenber
thesinaemnghitlé encsntete and thenowtsidend tendeasng tape with then¢nchof the inner

oot ! ’ . . :
ol TR0 PO, e Ml QR yodtber i WY el it ang biased
to thedlirocticri oftthotnd hithe heusing dndependant pheach@thgid of t he

| NNet o0 G | GofeA @ptical fib
B 5P Soch B30, o e iR e e e
compiectas clegneris provddeshwhbeseinithe cleariag section g syRpodea @t the base by a

shef8fipSdeigh  th&Gea4iAl NEdt nYiBlatA Bl She SSPES 2 BéteiiRed angle in
present jnvention an optical fiber 5 connector

relafioiptedhe hausiigsyi ded wherein the cl eaning section is
supp@ckadirt td Ret kasdebyspect Dfaht plespp3eekntiontdre optical fiber

housi ng, and can. fQtate .ahout th haft at, a
OB DR T roRideq ety i PR 8" Ripserigf cleaner has a cover
thehaan ibdi attachal wetndnahdverd faemehe cidaningesepties ethe cover includes a

i pventi.on. an._Qpii L het : :
by SR iR A Gl ik R cort BRRG I RlatethE BilEiqnd S 4 terminal of
thdmsleasideafarcongéctothat can be attached to and renoved

fr Omrf\tcg@rdﬁlrg(e ﬁﬂ'g’é? r?ﬁ@g)%f Qg%e& he ﬁ@‘éﬁ-{tsehf‘ Eﬁ%ﬁ%naan optical fiber

t ubul ar par] / ertion hole that can .
co ercisrrvideds wherrisythe poyeriinglpdesa caprthat qoyerfdhe insertion
hoRl de of a connector. According to yet another aspect

Cl caSPSTE R et SIOWRE AR R e JEYSTRE 3 Rl fiber

cohitRtor CR4BESTs tﬂtf@viﬂafﬁfrﬁm: JatEIJOhsihg; z: dlearing segionaligpesed at one

not her . aspect o e.present inyeation,an.
enﬁili %[efq“e PBHﬁ%%t ia c‘fl%aé’ﬁtggr SPEI08, %@%@ & r'llllgelmr%ﬁ&q%a rotatably
supypnurted rig; the. Iwlusiagi sbgut thet 105 ofliesfposien Atof dhe baeglge afiember, the
. : | i posiel ;
sl oot o 1 8 55 AP R oo s
as ghbecapahle efcnevesnensin thedergihwiso tirepiionefra ¢leruingtapses movable
opgtgrﬁgg ?J&lgltﬁgﬁgaﬂuf % Oa SIBRAE [s8ticH rotdtRncliveOmeaniethat is
copngstedite thy

er 1n an exposed state so, as t

§ e ..
1o o ke Fave ot 9o i AREFRIBAC 0 gt o oyl mesaber
abSthtt eﬁhﬁ' s toi&%ie:ﬁ%oﬁoﬁl?iﬁsﬁons@ ft@fﬁbvéitﬂerg?dﬂ thgl Speestiy bart; and a
.the housing; .a cleani,ng section ro on_dr,i ans .
rhegns AR 15 eORPEIRg 1 iae pReratne park hglopings i (EaiAe tape in
resppadeatol thgvdindrit ofnle opdratirpsparnendthat hdveacemthb eleanatgotape at the
m%hg a>iji S .0f extbensi on in response to novenent of the
B s ﬁ'b‘gﬁgﬁ? “4nd a 25 wi ndi ng neans that s )
connéetenting t¢ et apethet ianlgecpaft;%ctprasenwlnmupnean optical fiber
! ' ; i tate
cof & hnbe B irbAded FRBRESfe cleaiRiERRBALY Rtattilfirive means roates
the brs-likerremben incthe Sorward dirpationcrf thaeataiion eigthe xiaef extension in
resp! E&' 18'a fSPR6 erént bR heRipRAMRE phit URA tétRids SHe BaRIIkE Fhember in the
I ber _connector, cleaner js provi de%gm,tg{ggtlpi the .
baglrward idiggetien: fqt‘é‘ﬁﬂ}gotfiﬁtbﬁﬁbi“ﬂ Chioa e posttion In response
to a second movement of the operating part, wherein the winding means has a 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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30 the bar-like nenber in the forward direction of the
rotation of the axis of extension in response to a
first novenent of the operating part and rotates the
bar-1i ke nmenber in the backward direction returning
the bar-like menber to their original position in
response to a second novenent of the operating part,
entdbftheibardike membdi.ng neans has a winding part

T S s SR i b i o

rotating In
copnestiat eleanat eid morvsted. wherein vtﬁ Fleaningc ﬁ@ﬁl@ﬂngﬁt%t&tge drixe means

mc.rll‘fﬁ%g% NSifidnOdish otsgtf'él {Ha%bast bf Hle Bir-HKREMERBG AW YRERAAL engages

he operat| part, ‘advanci ng the cleaning tape at
withyibe piies @ispe 18 OPeTEHBE R¥ber . According to yet

?ngt t&&oﬂme@? vet ahbmepraeﬁewtoﬂ e bé\%ﬂ lavenm?lh @floptical fiber
I per conngctor er.1s er.eln e’

CORESHY; FlEANSE (3 Pevies SOEFD dbd GBS fuddhs e g &, winding part
rotﬁiaalyomp@bﬁe@aﬁd shhfttdﬂ@obasm mfa Hdaangathat Wwieisrtherbleaniag dape, a

el fo e, e A, Aol P RY SR 7R, PSP BB ShrRfhog on he

shifhearpinged atong rthe axisoof extersipni efathefshafkron tho respeciove sides of the

iR Bl iRt oty o] BB port e e i
rotatios drive Blotss 8ol h seaond réichelimmesheminmdispoRe betHee: The arindige part

and 3RE secdnd beaﬁBn rd?itv@tel:llﬁg Whirés MedtiSt 2 séoh GRBet mechanisms
rotati on rive rotatabl|y §Fspport ed on the 10

con¥eyr to, the mndip 5@% a rofation msa jor; fyigning around
thstRRdf. on the respectlve sides of the wnding part, a

first, ratchet nechanjsm di spo bet we ntr W|nd|n
par t AEROMdRE 19 g 0 é’ts Oge&'\? vy gﬁaol fiber

cofildcnirad eaner i3aproeided M&pmmebwmmm mc]mdemay mmfable member
ﬂ%oéegsigig&l%ggscea {3 I aﬁ lo\fethgl y tgirgh@let BSVJBIE Shember

[ SITB e w ndi
ingiading erfirgt rack ﬂlahengages mﬁest pinien dxsmwdlocrthtt fiest r@&wlb ive plate

ano{éh@?i fac ﬁlifl‘% en%%%@ﬁeoﬁﬂ@%ﬁmﬁﬁ&ﬁ&@d% e s\é&ind ﬁotation drive

resent 1 nvention an tica
wmd mkem@gwmna@@ mﬁ‘éﬂ@‘ﬂﬁ Of the operating part,

to %ﬁ@er’tﬁe PR R s%ddldﬁ& FEpRERIYBETRE fo rdthte ithé BYs Bl Becond
resp nse t 0 rmv t" of the operating part, the

rotaHom Ar¥e plates Y QRPARIteAireLtAns. [ ack t hat engages a
fi fSEAd@bﬁIuCgW t@lﬁpmﬁﬁeﬂ spdee dfi thet presdndtinoentidhi ae optical fiber

d. kK that
cop i Sl B oS oA B E 1 SR RO Py O, dgive means
indlixdesfa speihg aothestingthe piziok and ]:herlzar-ihkg membeg sqzspcﬂyetyo
and Sabrfibe, K s0 85hAkH e, e, feGAITHREAAR & ophicl fiber
cofmactar dmesetomdemwhmthq c%empg gedion inchidesiad (guide sleeve
resg?@tﬁ% e)‘ Ghall GGfokONthe PN nMnte?, Wi gRide! Bl@év@%@ﬁ&t rotatably

prese Invention an optical .fiber

pRowied B dhe hausingee asdo shange doriangle PEthy aﬁﬁeofaxeeaﬁmgn relation to
méﬁgﬁngﬁnﬂ%tdmﬁgdsﬁ@ nmeans i ncludes a sprl ng
connect i the pinion and the r-1ike menb .
res pé&??%?%/ €t GPATIRE 3PS eotfb &'ﬁo?rﬁé‘?m 8% noa,m {optical fiber
cofiie6dt Ndlednay @bt@iﬂeﬂnwhﬂbhﬁﬂie dledniig 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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connector cleaner is provided wherein the cleaning
section includes: a guide sleeve respectively that
supports the bar-1like nmenber, the guide sleeve being
rotatably 30 supported in the housing so as to change
the angle of the axis of extension in relation to the
| ongi tudi nal axis of the housing. According to yet

cleamng e sl atedt theef bairiikepnembertand thecleining tapeaps ¢apable of sliding

alogg q.g?] Iaﬁgéocggegﬁéngfon, ltl?ﬁa[}%r G m@l{rﬁ%ﬂ %e&)nwgﬁ&?‘t@ d'8leaning section

n rnc U|de eeve
rotaideradaibé mesusppiera exhneetinghmembersibargby &ﬁ@l ling if e Fepeive rotational

dn%tge{o? ot H‘P 158 setRioRUBRRIoh &fiviOmass! Andhe aRRMAL guide
Ing alon € axl s of ext.ensi §1n al ongdtheig ec[ h
megitge hag @nfe@gegx@g rerfccagablg of Sngegig v ormed 1n the

tﬁ%%%ﬂ@ﬂﬁd %%1%5!&{8 ﬁﬁ’ ﬁ[sdxi‘ééﬁoﬁfﬁﬂﬁﬁg tﬁb’@nd:j&ftﬁlﬁe Eaxflilﬁaﬁbm@ers along
ape such tha e. ba menber . an cl ganin

the a8 of cEteasion B%YeSRSPgs‘iLFIquﬁ‘S belTesRdbt REHRA etiber and the
baeKkEmeinber schehdtate steppedpariiad theenpaging partenpaget together.

Conn @O OB PRPLEyREhAN g Pt dnderfion, an optcal Sber

coficRIri cjmler id prcmdagl Wherem theorteaning sertienrinelydese @t tubnlar guide

Sleﬁg% %%tg@ﬁ%[‘%ﬁ p ar C a pgﬁ’ g %.(l)‘:ﬁf&l’n gaging w ?Jﬁég%f)()l’t%d 50

as 3¢ bpweppbieof skhdi g@bbngrthc laais of axtrnsionaigibe inner isidepugiage) of the
guldd n%er Sdﬂlﬂﬁ%ﬁf SokiMHatksthE baARKO ncnitRr AAH thé kRaning tape such

ong. the axis of extension

tha thg @rédceo@pw@%aadq@eéha@msaﬂap@ e PR bR Pl Ao the ais of
ex{%ﬁﬁm 1 61 ARG foifitSulppbhed aﬂtﬁ@b&b%ﬁ §1eamd‘.otabeo be capable

TR ey R ——

méli beik thel Bata@cimjiﬁﬁtoind:ﬂ:e&imlﬁmsnmbm Mdnut/rmom relatinely to each

otes 180 Fpodenereten R P8 %*%‘31 2 A, i lon

thag ixile oﬁenbﬂslowﬁpmmnspmtaae&ﬂa :ss:o the elepring gection

o R g 0 %sr;s; s g
froparthe |dk@nm1ﬁmﬁoan@taw ém@amqﬂgs’t bagrlike mFFFbFf thag a flange

ca ldbf th f@ﬂm PuRlecaa FuRleOdeRh) dak biased in
I di ng e eps

paRtiche snd of e harals wEergﬁpa%%a iy o eBlefigion by 2

sphﬁ H%pﬁ@ﬂﬂi&ﬁeenoﬁle fbﬁf-ﬁktt Agrep flinge endaké sotafion joint such that the

exf ensi that e e _base of t
bafs Uk BIeTTHeE AR crBAgR ot s engroine Pirt. Aaf B exteri guide member
haseflage capableasf enpaging e,hihtthc/sibppaicpaﬂefohned)mhbe gmudetSIeeve and is

SRR 24 AT o 5.0 F 11 Bep e b, o
extensionobya i spmqgodmpoméabﬁswm nexsemnal) guide embere fangey and
en%@ﬁ% ?Qrt%q tﬁé’%ﬁfdb%[be@é s (RARR idndl AR BRIHDRE flange engages

S0_as receive rotational driving force from

wiglhthestepped Baft-section rotation drive means, the
bar - | A degrdiRgRS "y té@aéimﬁlél %ﬂg& (t,fgaﬁa fegetﬁfmﬁﬁﬂ:&ﬁi aﬂdoptichl fiber
an_engagi ng. par osed. | e gui and is
coppesierFleaner tstiﬁoﬂﬂP‘iaB’BPfG‘W ‘e haisiae fens omd sBRdG At
bar - | Ade@rdiBgrhy eal Aiothek i of e presemsinvention an optical fiber
ring dIS ose bar-1ike e
OB o plEEtgns) RS R e 1
médhﬁ.ﬁ@&ﬂﬁ sergerdvb the bdrdikemyembergand ahe opexating pest, and the winding
ext % ha%.lcaﬂy cgEnné%?ed to the operating part.
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has a fl ange capabl e of engaging with the stepped part
formed in the guide sleeve, and is biased in the
direction towards the end of the bar-I|ike nenber al ong
the axis of extension by a spring di sposed between

t he external guide nenber flange and the engaging
part of the guide sleeve such that the external guide

Menbeycchidii}d o aheaFesent IRvetitioh, bheosticaP Fitfr Rdhhector cleaner is
Acgording to yet an ect of_..t

PRI RIVITE BiPetiot PRERLADL S CIeAgmETeGIS AT dagtan dgfinitively clean

to BotMhél gdlavBanbrardthe fpnele gmivasd sides ofun sptizatifberfoonnector.
According to yet another aspect of the present

i nvention an optical fiber connector cleaner is
Bnﬁﬁf@ésdﬁﬂnwefdierﬂ)t-dvangk eani ng section rot ation drive

maan ;'[Gan(lf g Hfﬁ%ﬁ@&p' ?%léf) Eﬁnﬁ\?e?t gﬂ?e[ﬁ l@ialécc!o'r(!ﬁﬁﬁ to a first

& operating part |ng nmea
eml:wdun@ﬂ ahthegirtsentionentiome withdhe W@ Wmﬁfixg part. 7

ACCOTENIGH B 4 e We@ﬁﬁ&ﬁn th@aﬁgéqgarime&e& BY teirrd PRI of FIG 1,

connect or super

avin
FlGgp2fhats & sidg wﬁemeraﬁ .dnrgct@nf iadicated hﬁ%ﬁfﬂ\em” in FIG. 1 and FIG
> Gl oo oa% ol gt BTORTIGA 1o 2001
| |
Bri eff ?@e%@ﬂ?)? front th%@n@%&ﬁ?fﬁg ‘i by gnepzrraq]w\rﬁléwn FIG
1, PIG B (bPixid et vikwium derdinetion oﬁﬂ:eamrw H[B:ofEIGJg, to a

top. IFIG T A5 o8- b fte XinBEd 3Febs bR LipBlipe ekt i means

shown éc FIG, thediew ireBIGy (ahlsaving te ghide wmﬂom FIG 2

(0) i ity LERMNDReRh bEE Manlilecb b G 1
cr 0s $16e6 (@)oand (b) isesvexpanded yieyvst ofethp ickpanipgsegtionrpGFIG 5 with

rgtnog .a) is afront view fromthe direction
i ndicated by the arrow ILIAin FIG 1, FIG.3 %e%j:fel %i
r ear Ri6ied i roplanhuew Hisiating tre eprratignsof the Lefis: 7 (@
sh&wm'éI Sperdtidnd)wiihda hbndlanie cempresskddand FIG D {b)t siewing operations
fiﬁq’eﬂ& pari rofating neans shown in FIG 1, the view
L9884 ng the guide 22 renpved; 15 FIG 5 (a)
and (FiE. S(rayz, (é»),p@m aad (d) amsaqﬂ:ﬂdwbvxelaaaahomgng exdifications of the

shown FIG6 (a) and (b) are expanded vi ews
d%?“t?&“c?@&ﬁ t’g section of FIG 5 with ta e rermved

FI G FIGJ %marpe:a:tand@éwem Shummd@'lcah@sqf e cleangr gmde shown

gl el e
20 affler Qh%ahma@e <view| she qatigys of e ¢ 2 section

roﬁﬂﬂ fbhn@ sl ﬁfé%ﬁ@l@%%@&ﬁaﬁi‘%ﬁb@ﬂ WPIRi 1, @G W&)Qfemg a front
cl ean% roller of FIG1, FIGY9 is an expanded

ﬂme%v&O ) being 2 5id8ViMs of the cl eaner gui de shown
in FIFRG 11 ifb& dparided Deibwshowing modifivations of t§e Slebiihg section

rotae bin® Sid e IEhiR ST the Slekhet BRown in FIG. 1, FIG. 11 (a) being 2 front
view with the guide removed and FIG 11 (b) being a side view;

FIG 12 shows an optical fiber connector 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 2
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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25 FIG 10 is an expanded vi ew show ng nodi ficati ons of
the cleaning section rotating neans and the handl e of
the cleaner shown in FIG 1, FIG 10 (a) being a front
view and FIG 10 (b) being a side view, FIG 11 is an
expanded vi ew show ng nodi fications of the cleaning
section rotating neans and the handl e of the cl eaner
disstgmed:i n FIG 1, FIG 11 (a) being a front 30 view wth

th d d and. Fl G
TR PR S
a RS QiR e deatnpsdtiogmbodi nent of the present

and Hcl @y ' id @ i efosPRGAofl Vich falong B8 G XVIA,
X\lIiB arfl ﬁ\fﬁﬁldﬁspwd:tsmiﬂbfdﬁﬁ]gian optical fiber connector
¢ eag’ﬁ{i ﬁ&jﬁ&)g %)%.reigl%sg Qé(!tlg THews KBNklofk tﬁehﬁﬁcs XVIIA,

pres I's a sl ewewshovvlng
X%MBandK‘éﬂCﬁe@emdﬁoﬁlﬁté housing 8 dismantled; FIG

15 i g ofﬁg@f&’@’oded%@foftﬂh@wﬁﬁ@ﬂg rdeffievadi frdia the direction of

cl eaner , show n a cross section of the
thetreem XIkefdiCokd: FI G 16 (a) (b) and (c) are

o ?SBﬁeg@%\s/% ﬂbﬁié?—s@dﬂonﬂ'ﬂﬂ@ cuhaohg geﬂmx\?ﬂl‘i( ;ﬂx(otf))FIG 14;

an ctivel a

and 6 7&@5 @%&35 %‘&ﬂ? a?mné\?f r{éit he |ines

XVI'| AIG Wéﬂoﬁsangcl&ﬂmg:smsn eith omrblymoﬁntEﬂ,G 15; FIG

18 i n ed ,vi r

the GHCo2d i (nd GEY) e Bl Reho oy i EKRng s8fion of
thé Sleancpaheéwmin EXD43; secti onal view cut al ong the line

Xl X- ?tléogg J%fo%s J‘%ieaﬁgtlgng ree@ &g feRhles Biaw fhfinal positioned

oper FI G 21 shows the
subttaataliygnsé@angpﬁnm&h cover mounted; FIG 22 (a), (b)

and (f5 fﬁ? %vﬁs&ﬁe Elehiifg Gﬁﬁbﬁbﬁﬁirla%vﬁwaﬁl

section o

| h 1G 13, 1
Showd16: 35 dnaimeptoErane i TeBpithof Sleafios FeHlahel ﬁ? ‘f leancr
FIBO S t(h)ogh%%ngswgﬁtt@%e@tﬁeympm m&tab m«aezﬁ fhj shewingeesults when

g R Rrand G S SR s R s Wl Ry,

cl earFIGy26 4y 4 grapk hivyingtthe rdsalisef 3 mpﬁat@i 2Eperiment fox gxpgriment

1results when the tape is rotated, FIG 25 (b) show ng

results when 20 the tape is run and FI G 25 (C%Fﬁ

showi FIG: 2% sué praphishowingeghe ssults of » sipsated e for-gxgeriment
dl s a graph showi ng the results of a repeated

’experiment for experipent
P FIG 28isa graphphowmg 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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FIG 27 is a graph showing the results of a repeated
experiment for experiment 2,and 25 FIG 28 is a graph
showi ng the results of a repeated experinent for
experinment 3. Best Modes for Inplenenting the

I nvention The enbodi nents of the present invention
wi Il now be described with 30 reference to the

aﬁ?@%ﬂ?ﬁpmﬁﬂd&ﬁﬁﬂd@ﬂ?ﬂdoﬂ%ﬁg 1?] Iée ref erence ]rrurrer al s

i den ment s irs err

FI e Thebrusish a0 Sy Prvides spuiosts O 8 Abg TE Béssisiiioioh the

outer! Wﬁllg andemﬁfgdddommlnS|pangdiy théreafi ri@:errhammgaﬂ also includes
Lt

GRS REFE0Red g ek Bl 2651 tRousio

10cineladen ghafmpklacadi 128 positened 8gpeptively,diosrsspandingt the winding
aEJS 35%33&9 gél%erfﬁﬁ’:ﬁﬁi mﬁﬁs'ﬁﬁéh&&ﬂgﬁﬂﬁﬁoﬁ.@s g&éﬂ@lsa, 13b, 13¢ and

atin c;)rotru es outside the

1sucfas|gngimgthernleamg|§ap¢gT,1m arherrng 3o hatccommsisats thys center of

oséHlatid gga bt {Xorf8s 3?%&‘%&% a Il fir dbﬁ%y‘rﬁ@ﬂotatlon of
arra on t e perip ry thereof kh;,gﬁhousr

the; vipding cmganss 32 e the rdedivery: megny) 3¢ | Abp st i E%F 2 bracket 14

préPidifs BRI tHatkidstriee C | 'BHS ibiarker 4 inchitles Brstopper sialigl Binclined
10 |nc udes shafts 12a and 12b positioned

relaR¥G P SWEPUTIRRS r espondi ng to the winding means 32
and tAelotebf uira/inefiver St aIﬁI&)RlAHSEEg{r@swmdimlemedct) gs used

for e iesgue kg Toe TG e dinetithd 4 for Al SR8y er! SR8 hhving no
fures ¢h¢ Sandards nﬁtxquhoaredl‘oﬁadcmmsm asfiper liargefer pfepproximately 2
w5 Bk e LleBYBAN Ut 10006 il srp o
grensy dil’vor Xortger, the pdgvr of mﬂjr:wgmpgofﬁw He 2% a‘él‘g‘?}rtpag%"t cutting
prodiissing bAGHRSonE chtfifk s%ag% t Bedutredfe dffalzz.ned

rel at vetothe sid rface ghci; of uItrafi t
fi berReferemede Ferh E PGt E"Fhé Slequing section
21f Qfguidéezchoﬁﬁed Bant fteprdied Bhdﬁwnthtth@c]km‘iﬁg ﬁeduen zlmnﬂmrcleamng

LS, Lo b Sl i A8 g

axdlieoxi mately 2 15 m The ultra fine fiber penetrates

iy £ f :
i o e ARl sebil 28 1 d AW hebrlls fBARRADANGR 1 1p B S into
ansadsipéart tot enablsacleaning | q% gthe femulesendngurtace (connestion surface) of an

L S"EQ%’ %g& occurrence of fuzz
OP&H%]errr ng CHQ%&{E n|r ng, rreans furth

provi Qmé}gcilceEWSr @E@tq dhe clephing 356H 2'-“1%‘?1 Ho‘é’scyhﬂdef

anhk@ﬁae 6@11%&3& &éﬁ%lﬁr%ﬁlmgeﬁ?semaﬂﬂ;e&ﬁd part of the
n | ans

csfindcict Dan e S6ce B gl PRcaboping gl 1y ' PER pler 212 i

rotaitdkly supported by the inner wall of the cylinder 211. A part of the roller 212
protrudes outside from the opening 211a (see FIG 5). The cleaning tape T is mounted
under tension on the roller 212 protruding from the end of the cylinder 211 and wipe off
soiling while cleaning.

As shown in FIG 4, a guide mechanism 22 for the cleaning tape includes a
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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The cl eaning section 21 is of dinensions suitable to
allowit to be inserted into an adapter to enable
cl eaning of the ferrule end surface (connection
surface) of an optical fiber connector attached to
the adapter. 25 Referring to FIGS. 5 and 6, the

cl eaning section 21 has a hollow cylinder (bar-1ike

nmenbehe f&&tlg.ﬂa@l 221 pwwldaﬂrﬁ:staﬂecmgﬁw ophings2Paiand 221b formed

exg]fiﬁe:d at h_ae en%gart f theﬁlﬂ%s}?ﬁiés 2#:“ JJ&EP&%qlde 799

pr&ilaes &cond)taitaiglulars:tppmngs éazabgmd Be2h formmednial 2 planetsymmetry in

r 2 the roller 212 protrudes
regﬁ?gf %‘ F?%’g%wg%éem ng 21la (see FIGD5).
cl earfihegshbrpreside ead theulonger Sde of ther secend Me&) 132% and 222b are

10%%5@;&5%#?%% gegv%ﬂ@ah]j?emd of the cylinder 211

As sh FI.G
4, avﬁaggw&mnw iflo22k and z%%&ggmﬁﬁn?né%mﬂ%@%m T

mﬁde fbg.e Qélé,l 531b, gzazzﬁean%Z 2201 M’rﬂl@rtotdﬁﬁnﬁly Hireelh. This
21 is s cur

aro d seco 22
ccatonh aiaies T EHG o ha s, Frar it o s gpused by the
mﬁﬁbﬂefﬂﬁmmm and a 35 supporting shaft 223

Al i S hlnbio 5 Gt i, Pt

23Mi drsit rottivhashg fib 362 andri35gsond2died ah the2spective repds of ithea rotation

cy%?%%%%o%%%ovﬁes secoéldggaﬁétqg%%anld 235 are

rotagebly seppoped byabraringo 12 @nérddb.rqsmc‘pv Tm 232 is
ins i eLrs g theoroliPOnSEHDASF 231, The
SRy R ORI Ry

suffaee 2 2 rotmﬁﬁjt ecﬂiﬁﬁeltl IPES THe fiwb %3232% aﬁtﬂﬁgéiﬂi’t e intlination in
vement o e “cl eani i NSi e _openin
relaBign 1o the-aFis whomam, A 459 deStHOph Gy IS St e ghape and
suﬁg@romw%th?ﬁiaﬂebﬁtat es twisting of the cleaning
t e a us 0.
ne. dhearRPE e e B el 18 T Pnidistd el 31 for
windlingsthe leéanirig) Bpd Tcam.bthes@varyr mieans dh pegvidesoe rourgigreel 32 for
2
deﬁ%ﬂeﬂlﬁf/él%@g Hrke T2 ThA R IP 268 IS Gtalbly @ﬁp;%orted around

rotation cyli

shafts d0a cinde b2l oespeciiviebor Thetresls $btaad|1§np§wééq ?sns%’ﬁb' a first
ratthiet ﬁzt? andl I%t @c@}%ﬂ WFQN %lﬁb?ftﬁglgh'o@ﬁ&uﬂ htephstedl bwzth their
res ectively e ation, sha
RO (COHOSRIAING SR Pl J9narThe irbeh 2ot e 321
diﬁggﬁranzﬁﬂ;}mﬂblﬁ mr@b?bmﬁe lebticiein ?éidtlcfrutofj therradial direction,
ovj des a plurali pin that .or ot.r ude. .
RIS hE AL i s 1, 5 nRERiRG " 43 Tnbiffeion in the
mﬂblm&kﬁﬁad&bmmfmaalgﬁahmthamdmidmenNn.on in relation
to t a r4n.4 C e I :
or eseieq joll BoR M ABCHRAC b 3ok EARHARE obmveying the
rotatipa tof’ twmdmg eveans 32 to the delivery means 34 is disposed between the winding
means 32 and the delivery means 34. This spring 35 is formed by bending 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 one end

11
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20 The wi nding nmeans 32 for the cleaning tape T
provides a round reel 31 for w nding the cleaning
tape T and the delivery neans 34 provides a round reel
32 for delivering the cleaning tape T. The reels 31
and 33 are rotatably supported around shafts 12a and
12b respectively. The reels 31 and 33 provide

of BRSBA HRing B cfrieﬁﬁich ifi gHeCdl6dkwige digrtion, the @dﬁd endbf thettorsion

spiak bodigeihedric B R Py et dag bikghhytic byifockwise

direeicth e tFudBéy, irssptiag 35 pdventsareverseiiotayiontof dbe w:rrdmgmeam'arﬁZ and
ﬂle&? a cI OCkWI e direction in r relation to the radi al
E'Il ile the second ratchet 34A has teeth 341
ext e ﬂhe m@nsrmsamn inmeaing A ihcwdesra handle 4lrthatcis gripppd by an operator.

Th?é &ld 20 hh arl%wl‘f rl}aQr?JL%[ DBadedHd?n Q‘f cﬁﬁfed-liﬁean arc shape

FS on spring nct i ons as a ITEC ani sm

extending i th pempendzmlarshirsetiomirom the ped thﬁé%ﬁE kb bhe bpse of the
WP VR xta%yéu&ﬁeas Qlﬁma@ﬂt@%\wg&dm wi ndi g

nmeans ellvery nmeans 34. _Thi in
f or naBeispatsd foe Agn dhiaies 68 nolhes Alae and 41 2h sGraed fom each
otHERt eﬂh@ﬁotcﬁéédl 28%nd 4btaéa:t§mnagmn&s¢1§ froiry oppdsity sides of the

am%tg}é ﬁge Inggcggsbtﬁﬁ@eang A@%bgng; ? af @ng Eﬁﬁ.gw%saecﬁ&g rotation

mdafs Rect The |c1eahimg seeibérh 23 za:nmﬁctetdhte ﬂlatchdantngmm rothfing means

2335 8o 8 s gL G2 138l 10 40 i
therélsy applmgt roggtienalf mokMemeitridi thg cleaning Wo rﬁleanmg
se%ulorectl h t,}%@e% fiing aﬁgt@ﬂﬁm%mnb&hbbsngieo&mﬁpmbe

d
freeht selastedt naceordaterwidh " it Fhesiza, oo opier Eiapol B b ainn cylinder

s3pitch in the anticl ockw se dlrectlon Further, the
spring 35 prevents re rse rotatlon of th

mean ludes, a dorgipn sgru?ﬁ%BV%o eé]%y winding a
blddeapsik %@dtéﬁhl@ﬂmﬂ st 044 Uﬂdie bratiendie G@hetehdid3a of this spring

LRG3k 008 G5 €l T B e >

' teetti 3P & of ¢het matuhien 32 irotateh ¢hepwinuingireeli8 hand] theedalivery feebd3 causing

n ever 411. The base of the lever 411
th%élg‘” g?ﬁ’ﬁlfy %F}tlached by a vot 413 to t he bracket

14. ﬂﬂso&hﬂwﬂfh@fahming g@gegﬁ@me case 10.
THes d &if c tbdn@p g. 41Bé&spring 43
T a"sveaspiiifﬁ%wma" o

1%3&1@%%&@% Fidlg SBCitbpy by @bifaktowith Thespper walld 5, and the
23' cﬁéﬁt' on 23 nnected to the cl eaning section
AR 1ts 97 BRSO e to the engagenent of
t he Mieahethod L apetatihgithdielaaner I fadll powsbexB3cribadhwith beference to
FI l'ying rotational novement to the cleaning tape T
Qg& ied to the cleaning 15 section 21. The nunber of
pi ns WBéh eleaning an ropticalr fibdr connetersattachedhte an adapter fongxample,

ﬁr?t{}{’gtr' @Earreggrﬁ@%%he ro a A0 e efﬁlﬁ:lﬁx'e%?ea%ing‘ﬂaﬁeTon

| on ny 231.
the roller 212 is brought into contact with errule 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 transm ssion neans 40 includes a torsion spring 43
formed by winding a blade spring material around a
post 14a on the bracket 14. One end 43a of this spring
20 43 engages teeth 321 of the first ratchet 32. The
engagenent of this spring 43 and the teeth 321 of the
ratchet 32 rotates the winding reel 31 and the
theltirsive sprimged pré8eeda iissidecan dpeeingl dani ng tape T to run.

Tne AN 66, dBpGhe S RO ik 31ATE el ALhBIA of the

winfingaael Hasausasbe winding apgd ridxtorratads in ﬂlegwtlcbﬁlgvme dingetion R1.
S]%Mthl%uél dee tGQﬂESrdtﬁHdﬁ 89%@%&&1& r}eélhgﬂ ﬁiéeforﬁéﬂ spring 34

et ween the post
engaging ﬂ}fsré@hﬁt;ﬁ% af thewipding geel 3 é@dﬁbe @é?heaé%\faf ﬁh@ gﬂ'éfery reel

335bRRRahH m@élbcléase anébtioh and R dHli® el lreblS3d REAESE the ahticGockwise
or| gi ﬁg position. The nethod of operating the cleaner
no

w be described with reference to FIG 7. 30
V\hen mieetarthél gotatiorDHf theaivinﬂmgeéclcﬁarmﬁcme rrotaﬁbmoﬁdfé dedivery reel

553 SR L RSy Y SLCBTAAE B oy e

-winding rded31. t he roller 212 is brought into contact with

t he f .
conndibstoeeBRAln? 1hd Bl ol ARse Bfi"“% B guide groovp, 2210 of
th¢ Srst @mg@iﬂeu R1tand theguie groose 23¢h olihe Se%dltﬂper@s@ﬁﬁ%?e passing
vid the ‘ivﬁfd fad, Waﬁt:%g t@wﬁvﬁl‘dnﬂlxeté?&an@d Metida D1l N Further, the

ant | MASE direct]on Due to thjs rotatlon

c f‘a“P%ﬁgMEe dibendeatihe awléer@i%%e‘@&soﬂth%fi ?Agand travels
vidfhe g%ﬂﬂ:poétzl 3chad bRidehest 138 Eloﬁg ﬂéésglaﬂ@ gﬁ@da 2008 bﬂme a&cond tape

th t he .t
P b B e i o SRR i 3 A B o e
witdingesel e vvlndlng r eel 31torotate|nthe _

t di
2Dt PBEER ARy S A Bl 5y P e bt
41sasr dasgritied ﬁ:oern,gﬂcgukngack nnmsrzaﬁcclfe@lea@wg eéctionerotatiotimepns 23 that
4
subfSG 2 Cyfififler 19 e ABhnini Cocibn £ %ﬂ%%ﬁ*ﬁ%a%@% vith’the upper
sidecef thesnetehest 4124 and HbZ‘fanf ithe bandle A2 therebymo e cleaning
soffith 2P ot epledli@inibd Ghglel® THISGHAE: RS dledingiipd o clean te
ferrule gnd gpriangrwinlesofating ap wv&%mg und uB by
t Ihe Rle@eﬂ“i'?gdblmG geb), %elﬂﬁhﬂl% zslpis:re"leasadl lafter bleamnzz %, due to the
cl.eani.n ASSES. a roove
regyi§oF ke i kyStRoPang “Anihd Ro B2 el SREshAly edfages the
lowereside of sk haphesgulzaemﬂZAHZb e dbe rod of ithe harellpdi2.sret@sing to a
t 21.
e%%?ﬁ]?ﬁ ean m%ﬁqggeﬁ%gga t Scr Iololner 212
at t Wéh@mlmhand&@ 4 Sairtpiqagedsé@t topsion 1spring 43 applies fosce in the
re%'r& difRugy k&'&g%ﬁaﬁﬁ%&@‘# b%fe@gﬁﬁ%[of]tﬁéjwﬂtﬁﬁ‘@r&h?l is prevented

de groove he secon
by e torsion spring 35. Thus, the end 43a of the tors10n spring 43 skips the tooth 321

of the ratchet 32 in the clockwise direction and returns to its original state. The
winding reel 31 remains still without reversing and the delivery 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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gui de 222 and the gui de groove 221a of the first tape
guide 221 to be wound up by the wnding reel 31. On
the other hand, substantially sinultaneous with the

| owering of the handle 41 as described above, the
knock pins 233 of cleaning section rotation neans 23
that 20 support the cylinder 211 of the cleaning

say; dbe icleaning surfgery €% at thecanslsofvibe leahing sepéon pheotaish @b thef ferrule
endl REFQL SHE tﬁbéiﬁ% FerRPdd Widln ) cfeQﬁnE sl Brud e feﬁ%[cecgﬁﬁ surface is

rot at |rr'11% eani ng _sectl on at _a redet erm ned
hed fre alwswetsh@f diresHARY ﬁﬁ%’eﬁ qﬂnt BeAMEAPE: he
f err yRo §Uhisad@n¥hi bfoviddsashpéidh a@& i com anson to

eterm he Referring to .Fl an
2 et “F@Igeaa%%%:‘}%aé mﬂ%gm‘&ag%% b sape or & S5s16m that

cldaﬁpbymm@néaegﬁn@fa ghe torsion spring 43, the knock
Fy engages the |ower side of the

ccessi ve
F‘%&Mﬁ& CAYOL and 412b at the end of the handle 412,

r eve i Gng shownanaibérembodarent ol the soitir 24P ewmintrg at the end of the

hofdf ek ke Rertthf 2F1 GARE Bkl BB Sedion NSy hOBR oAb R ©

rston spring orce

reverlde birebshiped rolient showm imdFicy 8r € |cag bepased few most, mgdinary
cofttectdiCR %%ﬁgTe%g bfkes3 1 4%&&% E&i roffer PohoWe i qu@! @n (b) is

sSpring the en torsion spring 4

espeeigly Supfabledor weiszrla frrulgend &tria%p slzanslefiﬁbysetwéﬂma%(ﬂc)
poﬁbl%eg(‘dpu@ﬂl @Jﬁﬁedlt&ﬁlgra%nﬁﬁrd{&iilnﬁtblgl galt st at eS -rll-heand

W | | u |

the. dBRimh e sbewmiin FIGE @ utii] diaed bt Bi? pbtditfs gisposed
outﬁé gbiér spfaceend fthe Aﬂ}wrsﬂomlm Fley 8 {dyadth <(lj1h@slhniﬂd|1ﬂotrusmns
. | [ el eas e Clea
aisphrte 8 B8 o FrBEE e I ATRIAGE MR (HE B A dpr pse when
soﬁingdesditewmgty\ﬁe the ¢omnettensirfaget ape T rotates while

ﬂf at% vvard renmoving soiling froma connector
rule end surface. That is to 13 say, the cleaning

sur f £86: rshosys anthes pbodimentofihe smdﬁg?,Zsﬂi ¢he fipst gmbodiment.
rot apgg ﬂa)tshswé srgmate%neﬁ&q U HaA5 i sBapleShitld the head cut off,

éﬁ?&%&h&éar BHSF theieg ke BsaAbek 2o PR hchloaping Sopton 21, FIG.9
e o€ Bfe @a:ﬁeﬁbaeqnmgtape Accor dingly,

(byts
EEhS;‘.f:@?aTﬂasl 2 %&%@éa@?ﬁﬁé e & S5CtHfhnENaf Stivsigion for
guiding thertape arg didpesad mame@udeapember 2Ky s'ﬂmse hide holes 224A and
22&%&&3@&%%%&%% g?ﬁioﬁlbqg 5&%{3{? R)et%)c ﬁk}ls %tf tl*\élb@irl&ézr%gﬁn'b%ZA such
tha;mhny:] and Lmeohed emﬂuaélﬁr aepuaun? tdvmd]gtbq talp¢ delivasyiisisie ailﬂlthe tape
m%%m&b%rge ape er ;thgv\%a} :Ti%e héé%‘aeg?q%gnr@%gmnéqnm
glpr ewa twvém h"a&BP ed o e elganing tapg| CBEetﬁ dhe rotation of the

cleﬁﬂihfg%ﬁﬁon 7 D eanCinbiih st A BBt 61P bdsftanth @¥burtifg When $hd Bleahifig tape
. especial ly suita le for use for a ferrule end surface
mlalpggg @e

SUENSRYE cal - contact (APC) polished opti cal
CONNEPGOY (c) skowed anviberOguide aeeditsek .22B having a cone shape with cut

bead.

Through holes 224B and 225B having a flat rectangular cross-section are
disposed in the guide member 22B in the same manner as the guide 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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The roller showm in FIG8 (c) with whirl shaped belt
i ke protrusions disposed 15 on the roller surface
and the roller shown in FIG 8 (d) with disc shaped
protrusions disposed on the roller surface at
predeterm ned intervals are suitable for use when
soiling is adhered strongly to the connector surface.

thelape mndmm sidec aThe aross-esadioa pd e hranghdoles A4 Bi andR258f expands
to 18 ke ngesﬁal;eaﬁd 1he tta R RARHEAle, ]SS Ileg‘%lﬁufgaﬁn increase in

22A h
FORRBE<s{FANG hen GRS P (B °§¥c%e$£m£?, i{lipossibl to run the

c]daﬁ[uglta Hﬂmoﬂﬂgxl of the cleaning section 21. FIG9
hgfﬂi rspectlve vi ew of the guide nmenmber 22A
T Pft@’r'r? 85 224A and 225A having a flat rectangul ar
Cr os Resadfihg OO FI& 1Quthdi clgariihg seetion 21& proojidesed whid bar-like

s P TERIEE A58, RN S LR g oo

means 33.0f Thhdegun@lﬁpmbnhd&arm atileridnefithisiber-like member 211G

o] ARSI 00 P R on et

suwf@cws ogrmcbsldﬁwéﬂmbaﬂhlqeenmme?r 16 the her- bk@mm’cgr AhEG daving a
x e%\ﬁ%e hf)nhyﬂtﬂt drB&-deStiGiP P TIRA, Hhed ﬂﬁ cleanmg tape T
cleanl due to. the rotation of the _cle

mog@é tf‘i’l'&f@“ii) oxig ﬂ)@rsa%%c? o 16 b ik e L% dhere fs no concern
henctheahiddertaepe 30 is running can be

F ﬁa&“ﬁ@t«!ﬁg@m‘a@sﬁaﬁ)? wth cut head. “Through hol s 2243
and Rebdirihg o ﬂF@Gall_f Ithé¢ haedle arhgu'helpdes” ars arrs ddRAcuresdein an arc
shiee R Ei o ik UA° TECRERAE Seir BRhABeBIREN iffuces o
rotgiGBeyliraed 23 b devingta piniond3(1iArthat engages with the xack #d3Ahe When

m@?ﬁéf‘?&?@ﬁ%%@?%% EPDERE PobATY(HE Db ook 231 A.nd

pirdem4l i erallytapered #88- sect i on of the through
Seb@E Enﬁ?ﬂﬁﬁn@ﬂj 2258 expands toward the tape delivery

|S|ng$ and .t he tﬁﬁ__g i/‘;% f?‘@s‘i’@%"éﬂ t hus %gfg_ventl ngh‘g clog:g:glses a

mhdhgftﬁeané\g tPaAd delivery irfeahs3 TR ialildhcing 4 tleaﬂlh@ tape T, a cleamng

NI TTENET TR O N R .

a sollbd wiadininkeans Bieﬁ‘pmw&kmvmdix@mek@tétahimuppqrted by a shaft
12b 867 Rfide, * TheMelvay SIEA13 BABILCE deflylly 81 uatably
suppeirtedtbara shaftd 212 aside the havsing I&¥ani ng t ape gui de gr oove

Sur't J?ESY%%EE'%%I%@“\%?@Y ke %”?%e"?r‘é%“é% #5170 1he

bar - TR €leaninganeaps 26F inglvdes arleaningssestion &1 ppd gpids 23 vhich are
secﬁﬂed Bea Ehﬁ?lezlfbﬂig%!t t!ib’éiﬂsth&%f, l3GBtatibh dRaft PHE Bedubd 1o a supporting
pxece Gﬁg of the %Eﬁc 2 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 Ml 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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noves forward follow ng the side face of the bar-Iike
menber 211Q there is no concern that the tape wll
separate fromthat side surface. Fourth Modification
15 Referring to FIG 11, the handle 41A includes an arm
412A curved in an arc shape and having a rack 413A
The cl eaning section rotating neans 23A includes a

arg eleetrically oopnected with3d battanyB rvia lsag wiies W R IVE and N&3-

enga P ] [ '

centere \Hg% gbe%g&tﬁg% Vot | r%wé%n%fﬁge,?gﬁéﬁig t he 3and the
cleaning means 2garepsinivien fogetlis hothe epemtivgnfdhese majpss 41, M2and
Mstate. 20 Second Enbodi nent Referring to FIG 12, the

optical fiber connector, c|eaner |F conprises a .
wi ndithg petawaion i guete thate the 2359etipR  rolRfingn aeags 20F
(cl@:#ﬁhg .@éﬂﬂ@ﬂ Zl@?@veirse afief dﬂﬁaadt hléa!iﬂng tﬁ@arlsacﬁﬂﬁct ! dsfh?ﬁre(tiaéﬁﬁiﬁsd length
cl eani n a eir.re c e act.uat or .
anf e Rl B wOR o gninge ool 15 olalh. BY U8 frsdptermined
rotatiehal moglet abDy ts thipreyvese aktjory twisthg of thé cleahihgitayse T betaveen the
heusi ng. Y i udes a delivery
wingR s ¢ Bpd e S P aRR L B el 100 NS e the
housiAwgodligty, Thee cldarmgi serfacepeof _Tth'e sclg@niugdtapy Poratates while
adfeifing 88 sdiffe B ind Hnnchlifig SuRBEY BOaTpcH Mber it oan be

remgved-si ngl e body at the end thereof, a rotation shaft
THPE Enfddimdnt © @ supporting 30 piece 223 of the guide

22 and_a_speed reducti ear box 24F connected to the .
" ot ati6n 13 Shaws asseptionh dIbHE CoRRSSHOT; FleRF DL reheg MQO a third

enﬂﬂ:dlﬂ&d : i ttdfghe Pirdsest inth_Snti/b?mdi’I;lﬂ_ﬂs oRat Ei'd_Si)chozﬁ;mlsegllaghousing 503, a
eliver respe | we . . nal n ans N
csfperbtion 5 GRROA t o s epSipRth o Pepfthd part 535
mbeblkl inghaveatidid direchion? disposeddal the apperserace @3ke hosigs503.

th - . ) i i

bov el 15 diontihe 308 iTbbifulala SEAEALEE rotrexemiihg 6m ront to rear
thereofither lefiratdarightwiard ditecting i EHG H3X togmbletihto boussdvinie held in

| : i okl ted with

onp Bad thd b il CerRIELHORORR Y el o0 M LN 2

oI eaiereinatior; the lopgiiing! disestion:pf he honsingetQ3is rytoped i as the z

dirdatiornsith the QireStiPdY HoveiReH ©f AtopiAind ParcIB St i gefeiied tdys the y
.the operation of these notors M, Mand M. 5 The

ditegtign-qur ati on i s such that the cleaning section ,
r ot atFIGo14'&hRs tRE Elearet [50hih A operktistate. 2 1Ther cloames 501 has, inside

o hyfing 56,5 SRR AR AR S8R B RAGRRS &k Hitaine section
503,13 winding ewatn/545that winds egeised dieandog tapetTardomdélivengmeans 547
oy b ggeTect on, Lt of ihe cleaning

and T3G 1%isras expanded view of the front part of the cleaner 501, showing the
longitudinal section of the cleaning section 505. FIGS. 16 (a), (b) 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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10 Accordingly, the cleaning surface of the cleaning
tape T rotates while advancing and soiling on the
connecting surface of an optical fiber connector can
be renoved. Third Enbodi nent FI G 13 shows an optica
fi ber connector cleaner 501 according to a third 15
enbodi nent of the present invention. This cleaner 501

exteodpfarwesl fromdhe basg H3 (taward thedefhin EK3 (150 and ggmprises the tip
i e d i B 'n am; .
o SEPE Uakhen” A i arop e Do, s o
50gh splosmed oha thia platp &rms haviaga RAToPH BBy s TS sHR case of
a QMOHSItHOinR@Hed 5t GRSkt 8 DidtriBute FHginga Ekaﬁmgwpewong:an be
fromfront to rear thereof (the leftward-rightward -
Pedpk §a8lY-i n FI G 13) to enable it to be used while
hel d]‘hﬁ endOsiefie h)fi'nﬁeadkfﬂ%nﬂ&l[g be:_‘tCB(ﬂ:bSmiajn‘di_eeﬂ)rﬁ;edmsl efdoncave
.ta right. I.ei er .t opQi t nal_,.djr
L N T
cldahal. di Tiee piovites impmivedreletning effoctivepessafitegcleaner. 535 i s
referred to . Ya..di Al t
ol caris; ey FrFICh 1Y e iy e T g 055 e capable of
mavesiede frogbthe fgrodwsuEi8agpf5be base 507 thrauehs thetlowisr surface, the end
i | . :
Al 598 50T S, RIS e TS 68 st e
507apelte gleaning Japg Jeis) cxaspd tosthe quiside QB %&sﬂ 6’&4 part of the
ex&h&agipaashwﬁm’&udﬁiﬁaéth@ew a¢admbees0nt t he
fron_ Elgrt of t e_,c»tlg%rier. 01, E?{_o ng the, . ide member
| ongi® tF > SOF LB ped #ﬂa YErS (B nngE gui
SOF!a@the]ﬁeén%dg tatb X, thedtldagingatape T30ptotartesMibom sotlingtand imenabled
Vi ews t cl geani ng secti G S
to i nocRiyithcit fERpice Fpioved TR e Hhe Builibaifen s
cl eantisnghoswcini FiG: 365c), rengagieg parts Shideand)§i ol that epgage the slits
5138 %nﬁr%domeﬁguﬁp %gdeeﬁ{éﬁbgr ts@BCanll E iR the!RHBiaT direction
out'er guide menper that ~surrounds, the cl eaning
centared aroundithe maxisnarsrfognediin thebeas SEaroidhriovter gwde srember 507.
Th‘%%%lﬁ%n&'ﬂﬁﬂ %e&%ﬂmé&‘ﬁhgsaﬁﬁrtﬁﬂﬂﬁ%éﬁﬁir&iﬂoﬁ[ Wil @he rotation
nmenper 509. The I nner gui.de nber 507, has base 507. .
of shesingergridsmerbriy Hinelaton fp i Auter 251de,Ramber 105 cted in

thd Eipdldr HireRA6E cofidred atdudidathel ztants Whild thierinfidr Guidesthember 507 can
Slié% [ seﬁ the tip of the cleaning section 505. As

ez & 16 (a) and (b), this extending part
507b AsssHownisdFIG. 15, tthé innet auidef membeh 807 igybiasedhiny the forward

airdeion e ot b 2 F AR pting, T 2(REL Becwoen the base S07a
and lthacleating jsectinni rotatioamdses 535 sesdrihedwubsequently. The avi guide
metbdrotR 19bidsle f'x?)ﬂ}eeﬁm cﬂfeﬁ:ﬁoﬁ Q&Eecﬁ%ﬂ d?ehd RFBRABPBy @ second
concave —circular form matching ‘the ferrul gnd

spring P2 dispesedrhstwrsm; itsslf andthe mnst guide membsr @7 such that a stepped
part 509¢c formed on the outer guide member 509 engages with a stepped part 51la
formed on the guide sleeve 511. The first spring 513 and the second spring 515 are
coil springs and the cleaning tape T passes the inner side of these springs.

According 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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cl eaned. This provides inproved cleaning effectiveness
of the cleaner. As shown in FIG 15, the cleaning tape
T is arranged so as to be capable of 10 novenent from
t he groove 508a of the base 507a, through the | ower
surface, the end surface and the upper surface of the

ext endi ng art 507b, to the groove 508b of the base
guBlemembpro5Q9 isapushgd oaghe vdge awupd el opaning analins thicend of the

iR ViRt mERABeessY Btdct ith e teﬁﬁiﬁﬁﬁf@ [183 ﬁ?ﬁﬂna@ﬁh:an bﬁ cleaned.

protrudi png fromthe external .gui de rrenher 5009.

At\this timg theyendosurtace of the inper mé@@mt%ct% ﬂilé @pﬁ rwface of
thegtéhﬂmw?ﬂth@h prédet&thinainpteésie: &l RHRINSE td BRBichee bhthe first spring

515 B0 % 3Rt b S b BB 1o

t he R_m:ﬁ&hng W?ms?emﬂ55glfogtﬂ6% skevn 51 h 1§:{cﬁhﬂlﬂ?(iﬁpported by a
rotghS59 08 17 sbope i Aot b M nedE"® 16 et et end

i n t Aberguiteatlesdiersddtis positiomstt areeplredctenmaied Iaaglz inxelation to the
hoftile 51 B8 potbife d56s 514 Qioyd HRaMUIR, dbdHE bans 519
compripesi aplurality ofiengaging sancays parts s, boe and drsecltwd tmféle housing,
and %H%g%hg QBN §lrovilifg 4 g%n‘t'é?c #eﬂ? 5914 Skteithg $rom the

i S restrlcted I n circular direction

begeciiby GW08 SlsGVRIS L Eapebln e ngpEing viidh ¢ FRARSING RO@gave parts 523a,
b, srap@r 507 can slide in the z direction. As shown in

F:)?wﬁ‘ﬁ t he .i nner g %%S:B%’%FI s _bi ased .i %z}nt%gfgrmaﬁon
cerite:redtarmpﬂ thg rdiaﬁbnil apras £ avptedetermined ahgesaatﬁi)ﬁrﬁh peealdtermined
c e 2 e
it Rlsc AR AGSG bYToURRR 02 °ayiE NlasR o abgut the
rotatienaf exisdild adiarspparting pennt,éhct engagwg mneeraparbﬁzB) cambeanade to
$g!

g@%ﬁ%’gfﬂ%@%ﬁg;ﬂgﬁa@gp 1af a sf eppe dg r‘t %b%omng the
CW&@GCM OFeat g predetesmingd anslern relatiomn

st ePREsknPBE ten, &anfeﬁ G208 id REJOH & é ﬂféV g concave

first srlng 13 an e Sprin 515
a SHRIFR S them BPReR o0€| léaéﬁih 33 e ?“E%%é%‘?@h%&r MhBgsitioned
palgﬂdletottﬁe Igh gheviseditetdon zAt:ﬂ-ﬁrharmig B(r::3 T_ he abgve
esc n, the | engt that part
he. OnifgptEr harh viion B ag 2l rdpee with
theprigdgingenheave pag 523d vﬂnclmstthmlﬂmbr oas irt Fllﬁ dﬁ; &y shpwinda FIG 24,
S S t i
the FiERng 2skich, S03cis, pOLARRATY 4 Robfed HEIAEAA Sy SBLBA to the
lengthvise dsgcmonAwé rtbn hgw:g &0®n Enfthmowaﬂxlafrpos;tmms the cleaning
sectiBh 5083k a7 Wﬁﬂ*ﬂ the%:g 99§ Bbﬁ‘Be ??operly
shown in as r- 17 gui
broyght o mpww%g@@wi f%%g downwar mﬁﬁbeplhg laa%e@md m
atfiﬁlhﬁl@ll bﬂmercoaﬁwd& dﬂés’aefdﬁ&ﬁ b &ﬁf e stckfat:h erator, while at
erm na er e cl eane S
they ARG i oot ok e el B v esnsied] ok m@e;l
cont Refesnﬁ@egﬁﬂdosﬂlﬁ‘ a6 ethef cledniey p&ttﬂ‘btaﬁbn Midean 525 includes a
%er E ure in onse t reS|I|ence of
a is%ﬁ]ﬂge%es WHE?P%IH@P@ "no concern of
i nj ulhe Bimih{iﬁ Isefsthe pindoh £3/7 islsappm'terhahbbthFﬁ:ds thereof so as to rotate
about the z axis by bearings 533a and b disposed 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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Referring again to FIG 15, the guide sleeve 511 is
rotatably supported by a rotational axis 517 di sposed
in the housing 503 at the base. The gui de sl eeve 511
is positioned at a predeterm ned angle in relation to
the housing 503 by a positioning nmeans 519. More
specifically, the positioning nmeans 519 10 conprises

pat PBural ity of engagi ng concave parts 523 a, b, ¢ and

d se eefanheeg elHUP b She Vﬁxﬂﬁmaswaﬂfaﬁbﬁgzgrmb%emem of the

prov |ng an e grng con a ext endi rom
ragkh 229 @atb@ydire@tm i§ em@r@dé@ﬂ@ @&aﬂon@éﬁm%oeﬁ 8@3&% theyz axis.

That id 8, ANYAYpRALAS rp@ﬁ\é%g@rﬁ@e?&g%ard e d@m&qﬂq thd Rtk 529
S

engagi ng. concave ange
meYES RRwaFds qr&omaﬁ(tﬁaéﬂe‘“émﬂeqféhe SBH o) PRIRE, Oav‘gﬁﬂ%ﬂtaﬂc’nal
or 2e8efsexdiationil mfced@ﬂﬂpmmi@zangl es and wth

DL R PR R A B ST o4 S8 Al o o

thaxhadt Sll7atehe aleanipg eecmon@(}f)cmdd; Theatbergadiofithis dimstespring 513 is

selfibd o e R0 f;@??ﬂsﬂeﬁgﬁ‘@q@aﬁw&?@%%ﬁﬁ%ﬁ the first spring

51p dwansmiin amgtatibmal deiviszgfores fs@utth@ﬂleausg agctign rotation means 525 to
th%:g%ﬁgﬁje nH&Hbél-“Qbe et § @ §a95t£1 Fis S Ugs “ﬁro%f&%s a%nction

engaqgi ng convex part e to en

btasm thegiagen rfeember HRF and pevides erfun%tmh %-lﬂgo‘ﬁ’éa ional

Dy e Shsicanp s e Eag ﬁ@%ﬁ?ﬁ@%ﬁe ke

%éﬁe elegnigg [FEFHORIQERIOR TaGROE Ro5 6 Gomgeh Siting 513

w&ﬁémnes gmembmbeangageemtm thd bleamngas@ctitm 5@51 mp@sm?:lfeﬁ at an
| S.t hown . .

2o b ¢ i G A oo Bivate ot et e SfraARifed 15 o2 inner

gmdwmenibcrrﬁﬂ’f amdtth@mnengméé ateinber HO7 t:dmbd mAdy tmbme about the axis

of UdefGHLAN Z of the housing 503.. In this way, by

po roni'ng the cl eaning sectlon 505 at_ a
pr edé’tlesnﬂ%(@m (bpwad (c)ashgiein erpss sectiomi aagh pagtafdhe shaft 531 cut

m nal
reRB ey Bloflp E&%’%‘EF puark ”EB WE “e“@ Shothd 8 FAcE 5.7 7
{ or i yREISBRE 53} D grogHR gidgheleaninztape T so that it
mde8 afHpsthe shah sYper phio breﬁéﬁﬂs'c@nﬂubt o mﬁﬁiﬁﬁbﬁﬂﬁﬁg between

Sﬁéuseﬁgnm?aca” Gripe PG St rerBe (R T SiOVERR B miAly ppposit
d.uﬁaﬂi(?(nsrakg:g ﬁﬁe tﬁhifESBls tﬁﬁ:}it anh?ﬁnig&ﬂ:e&leapmg tape B &Y mene smoothly.
rac t hat .e
531 ?’ﬁ'&g ?}PE%@@?H s‘tPﬁBa e Sgg Eﬁw %’19 Uifgorted by a
guideemembers 64hdlsposqdcmathe hoasing t508 reuch thatiit cwy meyarinthe vertical
dn%glg&n gﬂ P' iy, | d8dliE B0 & d Lrgaﬁlﬂurd spring
d spose

on ain arm exten romt

543 sispesedhbetpaen 1@3@nd(a:mp9mnganamb@rn5 a)qSﬂd {htbe housing 503.
Adé@fdm 9' thd 'o?@ﬁhh £ Part $391i§ Btdr&in fe8pish & d¥prbdsidEpplied in the

e e i Mo
poblﬁoh hﬂién%&&ﬂsy &6 thisd §prinpes43ashct the deprdssioatis Rfeagdd.t he
PINT 49 % d?ggo%cag]%é Hcludes a winding reel 549 that winds up used
cleaning tape T.
FIG. 18 is an exploded view of the winding reel 549 viewed from the direction
of the arrow XVIII of FIG 14.
The winding reel 549 includes a barrel part 551 and a first rotating flange 553
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That is to say, if the operating part 535 is noved

upward or downward, the rack 529 5 noves upwards or

downward (the direction of the arrow C) applying

forward rotational or reverse rotational force to the

pi ni on 527. One end of the above-nentioned first

spring 513 is secured at the end 531b of the shaft
and3dcomi] toteding| Mgerﬁ@Ss@qusmh ré&pactivielie on Eitbenside of gdhel body 551.

Th{smaﬁ'lef %g; ﬁ%sg @ 89&)‘3 %rgﬁ% ?lafxgéas 53%: cff’?%fﬁeé?:fh have a

dlsgmhap:g extendag onrthe sfmp!@eaand@rgmtétahly TPPorter by @rshaft 557 (FIG.
14?&1@ g{eelﬂﬂ:!sﬂl s88Ct Aomsfghﬁsnm 15%?61&&12&1 @ exidifal surface
r gui r 507. .Th IS

(Friace enppsie & itheesid %facma:%hed?mi) %ﬁé) 92&6. ﬁﬁ%&wtﬂuﬂg flange

553 léhd% SEBSHEPInRA5 M dipvtdles thie dxedalll wiffats 8f el debombrotating
r ot onal " driving force fromthe cleaning section

flapgs 333-0on neans 525 to the inner guide nenber 507. As
t he @eﬁvﬁéﬁnnme $acel part 1561 aindahe fiestnotafiap flange d5Aaca dalst ratchet

mefbibad o it 5’%%%%5%% b8 gt Preiish BT 55 D K Gonl Bliement of

theafirst mtaﬁmnahtﬂnange omdytih ehezccamtescloﬁmﬁse m;:quqnomﬁlﬁb 4/ This first

il S ARG & ARSI b i S B R0%% Ui e o
the barrelt pert. 55b dasing Hee Sxstlangs 563t wiss GHW S Esposad ©R)the first

rotﬁﬁﬂ d 633 Eﬁ?\é’aﬂ Bn&dge 5&§1ﬂ§ﬁﬁt€e@ﬂﬁ 5630410 Bl berd tolWaR] the outer
%t 1 cut E%;ﬁectlvgy along the lines XVIIA,

dﬂ\ﬂhell@rﬂPPKque@h 15. The shaft 531 has a

gr 0OV the) darfl® SRArHGr, teh@écoﬂdltd&héthﬁleﬁlhm 561 tthpetrinsiaits to the
move the shaft 531. ,Thi.s

al
befrgh Pafty ST SUPRPHY BHUEPRLCPL Wi SR o rymiper (el oy in the
oomﬁe:blakdmieﬁramed ip &G Dbf ist disposke baﬁv@ntthepbaﬁelmaﬁ ffl and the

PSS i e O A ) s o

teetly 56%@ fdésposedgora i side surfics, of e baivel paseh3t facipg g
sss%n{i%va%&USI W%ﬁgﬁ% a?]a%% fletT5EPasd ééiﬂbé’dcﬁﬁ%%?d’the outer

t 1t can nove I n the

SI@éﬁelsmopmﬁii%@tth@Jhar(ﬂﬁélb direction) only, and is
bi as i fdrAing AGaiHRWAFIC 4 rtﬁs%ﬂd}nemeang Bi45 Gnchitdds¥0mobdble frame

57&@88&? &;m@m LAY tsﬂgg Oftin 5%79%{;;]”‘0“ Yk 571 that
ac@ﬁ@ b alkive gedathit dﬁ@ﬁg&smtmmelfm piion 654 and & s¢oond rack 573 that acts
ﬁ% eSSi %F‘i‘t |Ie? %Ethe Btg dlre tl-O g the arrow W
asg 8 o ;i q’il‘?ﬂ‘ B % returns to
its dﬂnegmnvdble doemng 535 m/rmlppomdsswl dsytot sledet fieely Bpthengertical

B O BroelEnf SR AT Bk £ PRt 16 MalbERUERART in e

houaile&ﬁo?ng tape T. FIG 18 |s an expl oded view of the

wi ndip O;gﬁ%l InBIRiERSuf bioRE Hiene REX-HIX HEFIG. 14,
arrow XVI Il 14. The w ndlvﬁhreel 549 | ncI udes

ang shaws dhe engagement ofthe first rack 574 with the firsh pinion 534, angd of the
sectnd rﬁﬁ@mftﬁﬂiﬂdeﬁ&éﬁm@ss@% di sposed respectively
on el’[lhh eS '?lf c&gggesb%ﬂg 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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The barrel part 551 and the first and second rotating
fl anges 553 and 555 each have a disc shape extendi ng
on the yz plane and are rotatably supported by a shaft
557 (FICG 14) disposed in the housing 503. A first
pi nion 554 is provided on the external surface 5 (the
surface opposite to the side facing the barrel part

55351 Acobrdirighy, fwhest the dirsttandgsetonthtpeks 535 anth§73 neexsoincthe vertical
du%l:ﬁ'érp Anftibf) tggétp?r;&ﬂh B hiaHEXEShE 3'7% StH%ar r g]tﬂgeéotﬁﬁ pinions

secon rotatin nge 555. Between t part
554zmd 356 retats mm@ualtmmpmﬂgdlmcaﬁa% 553a, a first

| " o or SRR LE (R Seifding. o RS Sibludifi ihel GAREIIGS §F U ratolt
méchanisms $5 9 @nd PRl mtlarwg%g% HF%Pr’ibﬁdt"H relrience e ]FQ&Q?? apd FIG 20

(apdﬂdqgjl onin FIG 14. This first ratchet mschanl sm 559

Isz:::‘ é‘s%(?( %ﬁéa%r}%g?f Béﬁs?tcgg%(?q?gad fﬁgt?t? gﬂﬁsﬁne Sg‘gﬁemoves
dohinaagd (the direstidnafthearrd6 E).di sposed on the f| rst

anc AR AEVETE b B PR G b Wil SRR i osein

the countarclockwist direstions(ie) direrSion of thecarsemE), rwxitecthe second rack 573

t t
roR s e par@%ﬁ%?ﬁﬂtonaﬁ YVia 16 el SR 556 ih Mfe clockvise
diregiion (thmdirection v  t he count ercl ockwi se
di r eqtheQarrelpdrt %llﬂnﬁsswﬂh Flang %1553"'@1&35‘55 &ily rotating in

art 55 nd second rotati fI an e 55 Thi s
thé ﬁ?ﬂ%ﬁ;ﬁ?@%ﬁvmw to,1be Gt Biechanisms
559%&156367%&1@&@?1 the barkel Istufdsawith ﬁe filve rénatigeflange 553

ol b o B A R B R ) e o

560 wfcthel s¢doad qatchet medhdristit 56 bends mpim)elutsdetthﬁrehendmg over the

S5 o8 S SRS i ol e

t he WIERME) skaws Bt @perafipes easumibigevhersihe npmgblefsame 575 moves
upw(ﬁ(miaﬁ%@ﬁ% taﬂ@%v acts as a drive gear that engages

rst |n| o 554 and a second_rack 573 fhat
act s The } tpiatgcthe ﬁrﬁapta%@ﬂg%gewg@tth%ﬁwdmm

(ﬂiehﬁre%ﬁeﬁw e@tolw Pnviashe firkep maabse fIRN&cbid rack 573 rotates the

q% tedf%‘g S?éé‘ta’&l de el!é |n!th§ ﬁ tlﬁa| ?nofarrowK)
wsﬂﬁ\&ﬁc(jnﬂljilhendﬁew ng) d| sposed in Ithe hou5| ng 503.
FIG 19 v
11 e AecRiiaht bitzel R SsIofible OOR ol etfhd étwgﬂﬁﬁ&rée“ﬁ%s that

rotates tehrenterolovkwises knd itdelfiatates trntarclockwise (ﬂm jorpeiithe arrow

ﬁjfkl rs rac%jf @%?ﬂﬁ‘%%hgsﬁ\%c ]ﬁ.ﬁ‘s{%%Q 1 at th(é&?de and rides

over the tocth $6Thanbiths ifinet rptmrg Gange 53 ldtesmﬁlerqb@wiﬂ thQ?ﬁOﬂ

554 vch ﬁhﬂ% VRR WHen TR 1 o9aK18 §Rehe 8 35 mb V& ih @8hér A€ upward or
therear right-hand side in FIG

the;dovspward Homssbe bages] Paspdirpfates in the a@}%ﬁ{alﬂ%?ww glirection of
FIG 14, ﬂilécahélﬁgﬂiefd p@Tlo Badouhgupl r st pinion 554
o et S Pl 11 Vo e 13 9l SRR o con o
57dnhatrpetaoss infvahhection 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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20 557. Accordingly, when the first and second racks
571 and 573 nove in the vertical direction (y
direction) together with the novable frane 575, the
first and second pinions 554 and 556 rotate in
nmutual Iy opposite directions. The operations of the
w ndi ng reel 549, including the operations of the

cngm @tlth & slot SR%n pravidedsig the @pewtingipart 33Svinpide the housing 503.
tl% tnﬁ]ddll@fr@QSHQﬁ th® cfahie 48 17 a fdriee 4fn SQQ)Mnﬁga.ges

mén?@ smm o Hedan e o e A RTOVHE ) Th i 5390 and
5764 aiaJ‘ﬁ)rﬂEcF ;D%in ghih-thd %Ql\ﬁegﬁtﬁi aﬁdaﬂksgﬂi ﬂaolve%amem thbe cﬁtd:ﬁbn of the
vif RSl e £ 2F BOTHD 2sosianed Fich soRinR o b SR SRE377+ e

ar r oWheppenating part 585 iseibpfuﬁsefdaaskncﬁé'éied by tiet arow Néand lowered in
onb QI 3 MR S B B0 B o 577 i
pushedodo @) . anﬂhﬁ:ebananblroﬁaﬂ’/ Baxates dewmward rabobit theotshaft fiy9 as a
u%ﬂo?ﬂ:?%ﬁolﬁo 'ﬂﬂ:dmtrié rS(?'S Eﬁ bﬂﬁleﬁ 'ao“hrl%r the dnvF: ipru% t583 of the

ckw se rec response to the

craadod 877 and m@wmww@dam sms 15 559 and 561.
AC CORphh OIHK debfe@msﬂsr Féleae@d indP ik dpétittmgpdrnsNmoves Shward in

rot ates t he

rotating fl ange
respanse 19r 10 sestliFnse oguthfe Wr{nsr%%rﬁaf‘ew {1 of theyrgank podp77 is
pul{ﬁed v 8nd iinerabilb Sod 577 hetates apRdrd abeiahe RBAH 379 a81ad&ibporting

ds, to t t th d {
oy T oy Jatait of ilépﬁ%ﬁélﬁ -l riyEpin SFEof 1R bk rod 577
amthmwles\upwardl rection. FIG 20 (b) shows the operations

(Ofﬁg r eéﬁgon aé‘ggar row +§ \L]ﬁ%%?%ﬁé?ﬁﬂggéﬁé% gsed the

mcmablef frarge 575 manvies gownwagbamt thei bameh paxt| 564 lofi the Wmdlng Teel 549

t
otlics *Chinficlobiie HopBhk D eI AN duiliy SR 5535 Once the
dew@ssa@n pfythe| epstiing parti 53 5ip ecleasadht the payaklgi ame) p 2 moves, upward
and tHeehael &&59!1 oPﬂle%h el MD3olaltd 8 AePEnRirélb&wiad Birection

Accord eI rt 5 turns with the
in 2 Jd0 %ﬁ%{%ﬁb regting Rapee Tk ot co
COUﬂtA&b@d V)ithe %:lcaﬁiﬂgltﬁﬁ'[‘fls Kwi.zﬁdﬁtﬁ' L predete rminedf lﬂf]ncﬁmt to the
it t| on of th t he
wipdifg o5 584 I 1 operaio PRy 35k et A tos Baisibul i eleased.
ri de§‘he cdehwerwrmeameiﬁ meRidesmd reble585 pstwhich ag weynd the unused
tHe® iS:e i [
poklccordl ngfledn%g\e/ﬁagea% hﬁ?%g&go%bﬁeg'ﬂﬁ%%%ﬂﬁgvbgsai%aﬁ 587
Pr@ﬂdﬂdeﬂfhmho@mq} or 30 the downward direction, the
barr %eﬁ’@ltS d'b @oecﬁldd@récﬂ}&t& 6Pﬂe§i§ﬂ§ﬂb§@h&n rotating, for
th aus

di rection |ng the cl n|ng ta
ex@laplsérmamnﬁwn (R@? ghommyig drawing) dispesed qm mﬁwﬁm&m of
ﬂae’rﬁﬁftssﬁl& d sirinq(hof sHOWHOIAThe dfiving) a@@ing %uglhﬂie shaft 587 and

S in_con eé vvlth %oper rt,535

SRS e SRS by 2 1 e T
previetited tfiopin being delivered from the reel 585 more than necessary to be slack at the
end 507b of the cleaning section 505.

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 505.

The used and remaining quantity of the cleaning tape T can be checked from
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35 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 21 engaging with a slot 539a provided in the

operating part 535 inside the housing 503. In

substantial |y the mddl e region of the crank rod 577,
outsidiy yiee Vmwung%nddmtSS%dgag@d in thiethousing|588. 575a

pr OV"I%Ed%éfﬂle} ggl EE%'Q ark e or rrcerg)%? éb%le’ ro‘iS\élLage%dsucﬁhcﬁat when the

s| ot

opgnatiag PRG54 e depressed usrshalensing tape Tlie W@uaql rla @mthmwgfdmg means
548180 (834 BT Bl Kk o, M Adpring,
sojling £ap .%e sepevedconpigieptly % w%we VHing 31% ﬁf@@@&g tape T.
15 2 3 QP Béxselr ItSIr?Q? ghéstlsﬁoWBQn erm(?l 13 eaCBe dgt%}ialeﬂg Bioliﬁteﬁnﬁi @ cleaning
secitiy 3020 ° hif eoves shensd BE SRELE> e chnaing D3 dBi< e SR ensure
thdi 79is ast st whapdstached. poi nt. The novable fr arre 575 i's
B Lt

rel eé&:ed:oacmﬁﬁlhaclu@@reatubn@r part 595360 aver§9Uthaticah herdetachably

t%ﬂ%a ﬁﬁ%ﬁd Bfﬁnt he cr @SOf ecu&hhfpﬁarﬁ?@di up an%serﬁon hole

rlaﬁlke ershtherep ,rtbxsap&egnwp pcﬁ 93 being adapted a ecommodate insertion
théréllﬁﬂﬁ'rthé Rhle BQE %muﬂ?l%éi@'t& édnﬁ%orﬂéld' shrfabé BEthe WBnnector

By BB Uit S SOS Sni nge 57

oper avtfhéigthe@:dan&smus ndﬂﬁﬁ’ 654, the hEbularpasos dfileedover 591 is

s P S i i 10 DR R ‘"‘”aﬁ tolh R of th tobular

pantiSo8 thé‘rebjf progecting thet end$07b aﬁ the diéaRingGecigon HIRS ﬁom soiling.

depr L0 o r

oy aur e HeshOESERS Lald BLIBaF e ke ide LAERT B o Bver 91

is pounistl omrtbe vwleaging gection| 5Q§4®1th theerapH 97 rempred from the fubular part

595 OthRLBAIE! wramﬂpli fﬁﬁs@ﬂed i tife! isekAo o & {%tmr th 485 way, the
the second r ot at |ng f ange 555 Accaordi ngly

tera%irﬁuffgcq a{aﬁwwm?lg Bl '@@eslérlm%@al%@am the gleaning

tapen® ofvtidieRd 3078l oS 4R %&ﬂngf@c@cﬁfﬁﬁﬁlﬂiﬂ Ssilihg D3R beS removed
depressed or the depressionis released. The delivery

th 547 includes a reel 585 on which is wound the

Fiﬂnmwuizsnmrtl on of the cleaning tape T. This reel

S5 g0 A9l A BB ks

appr Reférdng tdd“dﬁ‘eéZc(ﬁ) rthe icktaningesentiom 605 tdiffem offorh ghe cleaning

TSI A D i o 4 B oo

-driging:forgerfrory thy m@lcammuph rotatiorgmeansr(gyt shawwiin the drawing) to the

mﬂe? Suiddahémb& 6(AMethd38e Q?ﬁﬁ@é?ﬂ fR YN the Rendr Pl dedBemb&ies07 in

usi ng, .503. Accordj.n the cleanin ta

they @ik dipcipR ATeREP G ssTarately and o et We el 60 7spthg daner guide
ménitid 607 LG Saiprd 1Pthe nridr aldé oftthel dawemﬂrgfducﬁ(}ﬁ&nbér 609¢ '
cl ea%n% section, SOg
leaning section 605 provides an inner guide member 607 along which the
cleaning tape T runs, a tube shaped external guide member 609 that encompasses the
front part (the left side in FIG 22 (a)) of the inner 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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The cleaning tape T is wound on to the w nding reel
549 and noves fromthe reel 585 follow ng the path of
the arrows a, b, ¢, d and e in FIG 14 such that an
unused 35 part of the cleaning tape T is constantly
supplied to the end of the cleaning section 505. The
used and remai ning quantity of the cleaning tape T can

be chiecttedvif incthose2@rawingsj the anda6@a7h/mﬁethﬂngnm guiltenmsgiber 607 is
t
no%ﬁ]?f s e{?;&d ﬁggg girilﬁk) @% %‘? e g&%n&h r 609, \%lhuesnclcamng

ove 0 t hat’

taperiBat thp end 60 Flyispaetectad fomssodling @cbeu&léﬁe@ eani ng
tape Af rdtﬁ?,g%ﬂ $150s Pa/tafaia gBElft&ﬂ abRaNke a;éié%f%n&bﬁsm of the

_cleam Is deliv fromth delver nmean
inmgg 7Zuide; F@W at ghe; bpsq H@!C@afh ZBide ppgetil. One end of a first

spﬁﬁg Slﬂsewchbédfté B Bhst 6194 BptheSofalR ﬁﬁnttﬁ@nﬂhﬂé @8 fbther end of the
A cover 591 as s in FIG. 13 ca

¢l eani ng tape
SPHES &ﬁgﬁéﬁgﬁhﬁﬁlﬁ’ﬂiﬂéﬁ SETHOROD PN A TIEBRnB Rt 619 that
engides the\eXtersdl Optriphere d)iDtH&eHasEOG(t?heofrﬂlsSm\lllmg‘ @lﬁldae lmerﬁb%r 607 is
0_ensur t.id not | ost en det ache
dlsfPPEaedfi%éPh% ‘if’ fg.h%lrogqryt_]%t Eféanl ng section 505 with
cov e THe%ihneam gnide dnerhBerThe7 can eslids Hdong) cheidirectiont of dbaaxis of

8o 28 e i 7, 5l L gt s o

engmmrch ther rotB9Foing 619 suchn that tthe guide| membg 0 7nistrevested from
mdARE SR 2 htemieRSt it 'cﬁ&cﬂ@ﬁ enﬁ?@laﬁ&h 9 %@E&Fsd otf Oextension A.

accommodat e 1 nserti on her el he male sid
Aqegrdinghy the) rogrriemt il ceﬁq o‘ﬁ @ﬁﬁp@e Hip oltiopal dgving force

uaﬁ@zﬁﬁ&tatf@trm rt]hesﬁﬁﬁ éﬁ@@l@%ﬁ@ r&tﬁte*shidtlgﬂ e mdiBer 6071

I nsertion no ca avel e

Whon A HOPRHBATdR Secptel at e Egale feprt Apsiie o B8 fpg 811 The
stappet 6D0further hiveanc:owelar part 62 ba thabewtemds inn plére perpendicudar to the

=t R A #lfsséﬁﬁﬁ%%%y@p@ﬁ@é%f * i R fedhpodaing

opeﬁinghéﬂ:amh@ﬁﬁugmdedwgmdesﬂ&\ﬂer om soi | i ng When t he
g'lea %%60% 8 iR 16 GAR 098 dTAE eR1eflts igﬁlcié‘ Bgmber 609 is

er I'S nount.ed on the C sect |on

they ﬁ@st@apnsgwqmgd@mg ppaning 623 (b larpqs&m Agrward
Thllég%gﬁlmen h%%ééh&@ dogrlg]mfﬂsedplh ﬂh@tﬁﬁe efr m na(sh the axis Of
exigpSioneA Rl jacseee M éflﬁ Aange 609, Aodtpe stopper
62\Nst1é11 tHaethid ﬁﬁge@g% g&md’ “ﬁﬁxlatdﬁ@peﬁquaﬁmba ﬁfnﬂeﬂd @t the end of the
eani ng..sectj o a oi | i Ve
e E By fhriong e, BRtermaD iR dudiis §0R) B ppgogisipn to the
seedmiv\sm-hg 615, tthe extemial gaideanembert 6(9 slldraneatgvasckam irelation to the

54154 rring to FIG 22 (a), the cleaning section
S egv??féfs fromthe cleaning section 505 of the

{ h| r o 8amged6Gitsriormed befaveen ithe basei 6facmd the extending part 607b of
thd fﬁﬁ? glr.l]féik'xﬂ&nﬁé?t@t? | 19'31%11 & inVihB Wg‘éﬁﬁgﬁ%&ﬁﬁm opening

sectlon rotatioh neans I.n the
623t gysitienadivearwapthe wainaer sHdemembey 6@ A is hiaweddp the, fprward
dn@ét_{'oﬂ QIong'tﬁcilaEkﬁs SthexteRied ADHY dethiRIgRingb81”7 dikpeétdt btween the
1 88 b e B 5o efgn B 607t B it stopper
621. The 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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menber 607 is arranged in the inner side of the

external guide nenber 609. The cl eaning section 605

provi des an inner guide nmenber 607 al ong which the

cleaning tape T runs, a tube shaped external guide

menber 609 that enconpasses the front part (the |eft

side in FIG 22 (a)) of the inner guide nenber 607 in
rothtienat Ideise forge, 36 may pec; thah’dhe Ppressing fgh:amé dheyendief diedanes guide

i b P AR Sy 8 oSy, s gt e
cleaningrtapuT dloesrpatain ssgwothly3 ngmrms dwcrlh cmeahy @g%wdmg a

rothfiénat Hﬁvﬁ%&@rc@ftrahg}ﬁlthﬁ@ S§¥ring6 18SmATHRAId Bf¥éctich b1asmg spring 617

nor mal osrtronedrnthernnr si de of, the nad]
sepputely 3nd ty, srmgconstartpirige biasing sprigg s % e spring

coRi? JfShe r&a@&iaf anri’n%%ﬁdé' framihifiaf apingahe ¢leafiing. tafe T can be
r.ot ari; E 619 is rotatably supported about the axis

YA of the 5 inner guide menber 607 at the
base F[(HSRZi gopslpwsdthestlesmisg &&.dtlonCG@S evhan afleamirig matoptical fiber

cofiel 4pd st 2 PR i oo/ el B i, os the

exmemlr gailetmermber 6OP alidéswgasrerd nmrelaxmnatbrthmgwda sleevenhil while the
6 e,
peri pherygg{lﬁ?hé&geage&@(ﬁg%gﬁgt el ﬁr{gr glﬂggJ sleeve ADI of the

AE- di sposed at the front side of the rotary JOI nt

619. B%cgﬁéﬂgr the W ABinFEeBSdn @65715 ﬁu&hédiﬁmlt@ﬁqné Bsi 609b

direction axi s of =~ ext ensr

of thecexteynal guile membey §09 F i, gRptact i ﬁ%‘? éﬁr % ADI of
thAliapte? HIRARS clgﬁ.ﬁ%zhg b&ﬁrohmlhémgfmﬁecﬁbﬂraﬁﬂﬁb ehaatmfmePz The
ail

x%rrag@rrﬁ”ber R bR Toh bk sflRislsbre, D1 pamppessine the

se@mtieqﬁiggmlﬂ_a ”Fhecmndrr guidg, meinber 607Arand jthe rgm&l Sleewe 611 move
PR e fesdlha i Pt it Rl MultEene 2078 B¢ the taner
guiderreemberi G pmmlys fﬁmthe/\emﬂrgudmgmb@ @l?o@dethe gleaning tape
T §fifie A48 s ihidtofifact At SUBEHR Rifhce BRE
as an an nul ar

- st opper art 621 a that
ext eddieri theaend aﬁuéfagfer%nau tno the, samgy mgnger as the third

enfbOHBASHOT fhe lBinSn@REMIAT 605 hid gﬁﬁéda atlay i fee ﬂawadsptet NAD, the

acc nnpdatrn eni. ngs . 623 an 51ns
e \ggidemem| ﬁrrréiﬁ be%e%%rarmrﬂ SPIERS @gﬁg@ '@ggﬂ%%?hc position
shéwe &ﬂ@rm(a)gahdjmer@ﬂb&)’]bﬁfi&he $nnef iguidegdember 60%is once again

fi rs%)g%%ir ng %&corﬂod%tr ng ae%%)gggg%t Egablef 500 i<

b| as &l t}nrs w:iyg dsctheveend @)7becf theninako guide pemakérs6@f is positioned

mt?ﬁ%ﬁgl ang aé‘g&%)%%%%:o@f wﬁ%ﬁﬁg%at W%‘m’d from

wmmmmmmm bmss aps forpeleaning the, clegpingdtape T is
rﬂ%ct&i‘ o) gmfiﬁa f&ns tg%o%.rg fatS |cBRUE Vit paily oflRP RS iHa%onnector

e extern 609 I n oppoSition to the
erc@le 6ndisurfaceng 615, the external gui de nenber 609

sl i dey i @pla¥doeh the abebaubsb&phen,tthe optiét] didef beeetod tleaner and
theéq{elgﬁﬂgfggﬁwc forned he t\)’\g%gmt)er}:%or tase 607asmqtnd t herdmg to the
embodiments 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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the i nner guide nmenber 607 is arranged in the second

spring acconmodati ng opening 30 625 that is

positioned rearward. The inner guide nmenber 607 is

biased in the forward direction along the axis of

extension A by a third spring 617 di sposed between the

flange 607c and the rotary joint 609 such that this
arrhgadgesiéothe bengiages with the stopper 621. The inner

gui dg | E'Eﬂﬁg Orrrlégagz 26 %ﬁvﬁﬁg a Bk cREHind RB NI fsi'ofééﬁﬁg dfwardly

pressing, Inre n to the cgnnecting ,surf
fromy thechaqysingn e tbeyfrpn@che@f : he coleaming sachpR theplegning gape delivered
ﬁ-o‘ﬁ{’ fHet1i0drg- rgé@@@ ][beaa ?h@@b? ﬁ]@ﬁhﬁ?tuﬁﬂéﬁtﬁﬁsiﬁn & h} aﬁpdsgd state, the
un an a uncti on r.an I N | O
frogf PLOf thecleaning sgijon, Being reiat iste Y’HE & pRd Sigface of an
optibg ﬂbﬂﬂccﬁﬁle&tbﬁtol maﬁby glehni¢he emdshrfaced; ncr eases nmore than
necess ue to t . ncrease [ C (] :
Chat St fEAning Sariony NARE FeARee, Srepel” SRR 1 the cleaning
sedtiondy e, h(mSmgend mtbtaﬂlyadnppm‘tcdjmtb respeatito Qledlousmg, and
rot \ié tgal%giln%sq{ I f 28 Ghidd ARSEL Q‘.%é InfAnd d%gglem

for ection Di asing spring parate y an
seqtioi tma rmns nspbstantiallihtsimpltaneeudly ol ag Prodeteprgined direction
ﬂ?ﬁ gﬁrdnﬁ%eﬁ%fs@i'ﬁhe@ie deRtion rRfthg mcans to
orcetra smtting spring, the cleaning tape T
Pom to run smoothly. FIG 22 (c) shows the
cl eagy )ngTﬁee Shticanfib@onh@fordi@anst Ngoraprisees i cal fi ber
conne or eg& surface P2 mounted in an adapter AD. As
shovvﬁ drawi ng, as the 10 external gquide
menbar clﬁﬁﬁugltapksmﬁagvmeahsl A2 r adatleaming otapb ededjverye means 34
sl eev.e gl&lv@lle the end 607b of the inner guide
an'ﬁl U€erted in the split sleeve ADL of the
adapteicaang nveans 28 havingi ﬂmﬂh}w daping| seetitnd] proiectiog outwardly

o b o MAA S S e v

frop therrelivpyi me@sé@wg mmabéx moygted faderfigpsion 1 ex state, the

frdillt bR theSAEdninY) s&ﬁgnl?)@ dmb%fagt {¥itf tB® end surface of an
ace P2. The @ er 609 [is pushed
OPBﬁ@IﬁbeWI]necfPﬁ@ BYe; Yc ﬁ?‘fgit’,)‘bnpres& ng the
secoRdclg@iihg Gebidn ﬁﬁ&hsgm deayﬁﬂtﬂ)ebnﬁ&i’cdaw théreleaning

sedanh 5 eev»ﬂ@@nﬁm@ﬁe Ut o i B 8B obr ©, e

i nnem cl@mngetapegmdc meais 22 aimaclbscohnmtcd tocthe xleaningl section and

hele ef. 6 g tape 20 T of the :
N%PYG%"?’%%&H%S %g)c%]%?gﬁ%ﬁ% the connector end )

Sur f ackarBmissiin meanh0 evidcts ootates shavinding Iraeans oyl rihe feleaning

rdf?ﬁﬂ‘g %'ﬂ'ﬁﬁn@' Jlﬁﬁﬁb tin the febiecBVE ﬁﬁ‘éd%rmmed
Ssectlon g‘lsp all suﬁromglaélgdater AD, fi
diregtiensrhroughithe rwpntméfre motpiermingh esH3n sfé‘éfaﬂ%s e cleaning
seStifnl rofhtiAg Pneafls foFitd6 §igioROsi tion shown in FIG 22

(a), nd he end 60 the innep gqui menber .50

b O oThe Taastnission fockas A TorAtes thel Wipding FRaRe  fo s delivery
md&iik ¢ afié HealleRfY tapeirdtdting nieans 23 subsiantialig sEfidltanebudiyne

| nner )gUJ[.ge [meanmnbgrsegggn b1 Lgol%etes' 8 ﬂow 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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internally in the external guide nmenber 609, the

cleaning tape T is protected from soiling before

bei ng used and when being used for cleaning the

cleaning tape T is protected fromsoiling due to

coming into contact with parts other than the

connector 30 ferrule end surface. As is clear from )

t he §BovEheleleaningttapn T is(sdoth thatches tepm subieeinivet fiesz prevention
ganer and the nethod for cleaning an optical fiber

connector_ ferrule end _surface ac di to, the
enboérehbe claninBeapy dsént WaKFRH IoribRbbas bprn subject to a fuzz
prévehliGypR@eshar acteristics. (1) The optical fiber

connec or. cl eaner 1 conpri 35 a _ho
cl eahthgbapansmiss F‘}Fggﬁééﬁ%d‘%?sé’ﬂc?"a &%bn?éofp@d lowers in
veﬂil%bl deeptidpand % Eﬁ@nﬁﬁﬂimgﬁﬁnsl ni mﬂmﬁghmdhmhu thgt dme to the
C ean nmeans avi r-1i e
dOHWﬁ.F Fjg: %ﬁ tgg W@ﬁg tnheﬁ %}Eﬂg B?ﬁhﬂs? ngle in a
firftrdirectiom thf: sirh\dtanleeumhy tig dmﬁng)secubue rcd:atagwmnglﬂ Ziis rotated to
v
= R B feShd, Bt HEH6 ARG W, B AR i vnent of the aro
the cloaring part obtating mearsisi m@teslet@ttg@ qu@@d nggls D {ghePROSItY direction
to BRYeAG dtdchlothe end surface of an optical fiber
connect or to thereby clean the, end surfﬁg; a cl e?qraép% .
sect (B r Peetransgnissicmmenns 4 meludes gn aigh Ae thay ers m
veﬁicalarah;t@stéoréeﬁclﬂ e trEnsHﬁgst t ﬂftﬁfbaﬁg @rubnﬁgmuabich that due to the
supported w spec 0 ousSi
dopTRAShTESPBI LTS A7 i PURCDEAIAES Seiie MFA 'R fish e in o

firétndiréction evhilanhe gleardig secﬁioncmtanng aieang 2Brismrudated to a second angle
._subst i al.l nul t .

in 3P S o B P A ERPRUS! e, BB TREETRER 24 is rotted o
the Ase asgle int 4 éhind chmtmg, mewrhivardue 6o dxemmranrbmyem@nt thtbe arm the

85 80 o 2 s b GRS it

theweeanddireations 32 and cl eani ng tape delivery neans 34
arrangpd | %b%?mtnfz Méluraﬁsmﬁs@heﬁéﬂnagorm@ SplaRility of notches

having ‘a bar-1i ani ng secti ro i n
418w apd ri2p f orme%af fﬁs oRgH 3}#03" ﬁl oficatipe section
mﬁhﬁ@ﬁiﬂ@ﬂs 39 &hd Qghﬁ'ﬁlﬁty@lf@mbl {bnb aa% d@bd wgedmdle ektepmal tperipheral
ery Jreans nt ed _under
suifioe, HEEROEca] SYIED (PR FTBOIPPHNE- LR TOFIIE of H-pRghing section
rotaefj imeand edre g:ubhem glmnl int mcoecsmbaclby thet hotiches emdhe arm and the
surfa f [ gt
ISP 5, Brafill witR, fhied WD R dcRRE Blaid fh b UelcRhined directon,
whiteawber? thecwaxaseends the pm;msmspé thenelearieg Aatign relaling gaeans are

puffbd {17 ifl Stetkiort BY 1 biicAEn ¥ *‘Eﬁ’%% o84 °‘§Mc g RO rotating
means retales gt 2 determined angle ﬁm%gq

(12) The arm 412 of the transmission means 40 includes a rack having a
plurality of notched grooves 413a, the cleaning part rotating means 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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25 rotatably supported in relation to the housing; and

a transm ssion neans 40 which rotates the w ndi ng

nmeans and the cleaning section rotating means

substantially simultaneously in the respective

predeterm ned directions through the respective

predet erm ned angl es and then reverses the cleaning

fersfd@totf@nom@aétﬁbngcqmﬁt@r,t o its original position. 30

(3) ThRihg afedie ?ér&aﬁﬁoﬂﬁ disthrtk @Y, he the 168EiAMinal direction

means 32, the deI I've neans 34 and the cl eani ng tape
thfPfé‘?faﬁil@g nmeans 23 subst antially sinmultaneously. (4)

The Gbiafhé RHe S:@&abh@nta%é dwee lthél@dndedtial| siwfabarof! thiseoptical fiber
shoat h menber 212 arranged at the

Co%ed’t‘gqulll?ethﬁﬁ eapmgéawﬁggmrmg( 5) The cl eani ng section
21 i gtdudeghe lﬁﬂhbcbﬁarhi:‘tataningkbe emhiiefac? bi a dereirle of 85 optical fiber
roIIer rotatsl_ﬁ?g Pted at the end of that bar-Iike
F‘F&’FR ‘part of the cleaning section 21
i s a mhmg lib:j aﬂolkta:ahﬁbtxmonnecz@' thie) endlind aodlesmirignegctiopen which

a clednfh E%jﬁ%ﬁ@&%& .to a fuzz prevention
proc eaning tape 1'is a woven cloth that
has sbaaning tape afzthe cpd of dhq Flonipg sedioy intp eapfact with
the i §1ﬁ-PaE§ Bl‘&?érﬁﬂc pEARDpALaliAket bsiRcRp adm 412 t hat

r ses an [owers in _vertical dlrectlon

dt

t r angPYBE 8% okl 8900 dng therclepming fape hile ifag © n'a%%ﬂs taperis brought
mﬂ%ﬁ%f%tﬁﬂi@éﬁﬁuﬁﬁebh@e@éxfm&.he wi nding neans 32 is

rotat a f le in fi direction while

si mJI ne %P@éﬁaiébﬁréaﬂ?‘lﬁﬁt@%{#gﬁffwl %eﬁ:lg meanls 23

i's raluengt503 oﬁasmemhn:lcambéheldnnanshm;d di rection,

nor eQwier €41 0.1 it

1 a5 RSB FeclBH 308 BBYEREA 0o 0F o MBuishe A havine
anamiy of extensios; opposite direction to the second

di t

ahéf%**%ﬁlﬂé'ﬁ@ﬂfﬁﬁééhiﬁ?ﬁi pind 47 Srifhcl FS10AG2 housing;

vertical
di r e@dlepming;iape Tihat is aypumd 99 nthewdnding doeaph aftgh beipg delivered

* frot 8 dellifbrydiBardsnl BRing GRMAIRFSLnAGHE BRINGS BE cIeBﬁmgrsB&tIdﬂe

wi ndi ng, neans 32|sro,tatedto flrst anlel

first® BCARBE| RO TPEUpE InEans ?f% @eﬂ'?é section 2
detmmedd &d@tghﬁ:ﬂmﬁhﬁl @o&mmgamhgl e |n a second

irection and sinulta er he

meand B4y SrEAE L 0] R et B ftaning s {jhdg means
sﬂu]tambuslynmthuhmmgaﬂlemnndMgmdaasﬁﬁyard novenent of the

armthe . an t

+1E£mg§‘t %ct{o% ﬁlclﬂ&s ERRSIikS i tgélﬁ@%'ﬂi’ember 507

t he secon e Opposite direction

arcgmddhq smiermmndmd(s&qqonmfewlaphMQe@m tape is arranged, and an

3@%&% ﬁh@nﬂ%@g‘?‘? E‘lﬁ:% i nfpaiilel i@ i'nhé!rl dié"ﬁkﬁib@?ancf"ﬂﬁ%umde
Fééwngttgéengﬂbéhg sad obie GRS gwid g?qﬁ'gbelﬁnrsem edgthy dane guide

m@hwraéndt meosuﬂaf @hideSinenber’ @ BiaSdd0se theOdirédtidncaft tHenérdd of the
ho Ese 8 ph e endcnt 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 505, 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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-surface thereof; and when the arm descends the
protrusions of the cleaning section rotating neans
are pushed down in succession by the notches on the
arm and the 25 cleaning part rotating neans rotates at
a determned angle in a determned direction, while
when the arm ascends the protrusions of the cleanlng

mala side O acORRRCIATy neans are pushed up in succession by

th f Itrqps)c h¢Be 8dvek o1 ﬁ{clﬁd@@tﬁ chp 39}':&@@&«&3@; e @lliseﬁ:fbn hole ;593

rota ans ates at a.determ ne e opposite

to. ¢ K8 ThEPRicalabaicPReduTHIcAReD oL futedva1 2 of ¢ he

tr an&rhmmgrﬁ()ﬂpans 40 includes a rack having a 30

I i 4 ' 1

ot ah i org o1 ERGlEPord 3 opd it SR Bo g, Yl cleaning
seqilonr mcludingod beelkdm2giber ﬁhatrotatmbbfgmpporthd tih éher baisingaatsbut the
axfdsh:ff ea%é%of the %H‘ fife fihidbL Q% -?[g%?r?% Ea?;% A sk.)gp&ted at the end

i ne ron or In n-opposi
of tthe: bar-bk¢ mqnwpon@e exposadestaiecwnas tr belewapatie of movgment in the

r%rﬂ{% ‘gﬁ&] cl eaning the end surface of a
errjéaﬁé?ﬁgg\lﬁoﬂég% cagft?f,eb 35, connector conprises

t he @uaeMably opemtingpafy3dklispesed mdhe Beusing| eani ng t ape
into atCél s%dtibﬁ rbafioR {lﬂn@ Uhéaae €523f that 1s|230niae¢tw ke ted bar~—ljke
optl | per connect,or novi n cl e ap .
bR o e RGN ARG AnotsEs o bet- ke ot fdbe xis of

extehgibg dh respmjsert@hmtvemgnﬁdfehsbmmingypm pad over t he

S\ﬁlnlnectl surfacg4§gb€£he Oﬁtl %ﬁgm t%_Iber ‘Fﬁ»@é%g}%?f“&f‘ds the

clmh'mgniapg mhesp@nsb tunfavement ofi thie pperhting fpad randpthiat aivances the
cléah%g ﬂﬂfﬁ.lfeexﬁeﬁ:l?& steps of: inserting

|ca er connec the end of a cl eani ngar
sect |(%09 o mwmgasmt@anmtgmga deive smpansa bRy, retast e like

meHIsers fOt? R0 'i‘n thtQoRv4r AirBetidn \6F ?&Bﬁ&ﬂo{‘ me (ﬁxﬁtofteﬁ'%nslon Ain

end cl eaning section.into conta
resggp:feat@ea BIVEmeR] %fstg § OPFating paRt S5 2p é?ta@é :ﬁi‘f'eé"i‘gfke member
in gl backvaird igredtion/ \Rithrnify He\VbardikehBebea tgirt @i@nﬁlﬁbdsﬁmn in

respReed i RO ey ah e SPeTeiBE PRt opt 1 cal 11 ber

conn mh‘emfm ¢1heewmﬂmg5ﬂﬁanscﬁﬂ5rhsseaswmd1@ parh 68 rotatablyFupported in
1;hcl eani sec@agr?ﬁxg%% ded a%eh{l%t he er?ﬁﬁa]?é ﬁ& rotating in a
prad@wmmdahnbchan ﬁmgrmdaﬂncaolmm tapnne mesponse & aither thegfirst or the
se&%ﬁ'ﬁo@%ﬁn@‘ﬁfﬂﬁ df)%}a!n}ﬂ B)\én,r Tanc ??hé‘& Eﬁgﬂgﬁaﬂenﬁhﬁﬁekﬁé of the

ou3|ng eani'ng t S woun
Eﬁéans after being delivered 20 fron1the

deI ' Y_El)y 'P&aeﬁaﬁﬂé se@idHO rob@iHpd dAvE witdnd 525 aAclués hRfinion 527
dis%loe (ot e gtolf & bar-like member 507 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
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a cleaning section rotating nmeans 525 that rotates the

cl eaning section a determ ned anount about the axis

of extension; and a manual operating part 535 that

drives the cl eaning section rotating nmeans

si mul taneously with driving the wi ndi ng nmeans 545, 25

wherein the cleaning section includes a bar-I|ike inner
rofgtipeidritieplstes a8b7  around the side surfaces and end

sect i;0fcghd Mié]ié'f' i BatibRAE INGishGRE Hebwétn! B GFR i@ SarfAnd the

outer side guide menber 509 that enconpasses the i nner
eﬁlﬂdd@mﬁﬁﬁﬂgyeﬁh&ethe outside of the cleaning tape

Wi t h vitleeig ke Gfsttaha deﬁdtﬁfr&ﬂieﬂ me&ﬁmgﬁs m:&@etd ,the Reinding part

ELb,nner gw dt%tfg H%P%dﬂ“ﬁ ﬁg_&gg&g r are

housi ng,
i ndemmd eTihe windiemeand®45 inchiles Ihﬁovabh:amembelsﬁlﬁt thatimoves in

505 I ﬁ%’lﬁﬂ:&l oggﬁ%oﬁcgau Dase HS %Elaogz#ég b GL{G%E{[’C %éjmgaﬁrst
raqkei'_la]r thahenig@ag Iadimﬂwpmaﬂnaﬁébdlsp@sedltm thbﬁ.rsn nmgatlomdl-jveﬁblate 553
anf Blsbiild 10513 BANGEALEY o . BAT BoidiSsPUISMNES ot e fedBhd rotetion
dﬂéf@@iatfbﬁSSOS the cover incl udes a tubul ar part 595

havi mge ARt Wi SEdohd® eadkglo%eé%ﬁﬁtﬁ ?ésgﬁﬁéé ﬁ%@%@b? tﬁehﬁperanng

insertion of .a term.nal of
Pat iR etor Breagg the)firstand sspend ﬁzapa%@ﬁa @ptoggﬁatq thgifirst and
se&@ﬂ&bﬁnbﬁﬂmlv@ﬁl&febluggmhﬁil]? 331te difltiodhe opt Io cal 5fl ber

conn or..cl eaner : a.

o oniEhS i e Bestigh TRitoR clive Zumans 028 etk A tings13 or
61 cumengng i pinioh 527 and) ﬂaeslm—ﬂJke menitelr SA7 09607 fespedtivily.

5 r j housi ng about

the %ﬁ% gﬁ?) 8%%%1%%%%%&%&“6 g?el ke rren‘ger t he

cl eamgugietséqwe 5&1 ngGlslmpmcﬁwyahattshppcstsdhe bér-likesmember 507 or
6022%%% g ve nt I n %Egﬂ ?teatl?tﬁﬁvﬁ g%hsﬁ redgt%tg%s tnghange the

angle of theraxyis efisate nﬁ@na’tmbgpe t pher. amslh’él%ms g4 the housing.

di spgzgyd Tﬁbé] h@,gsogopm]ﬁgessectl on rotation
drive ns 525 that S & nect d toth b -1 i ke
menb& P i1 Rpo b ysing

rrenbartubcﬁﬁ?éxt&hh 8l guitds nminbeemanﬁlﬁog suppcsr&slpsmd @etol e capable of
nt, o t et at an a W.ndai neanRs

Gt it B BTGH A 3o Ihe inoBh iR Sl 0 BAES sleeve and
thaMandxnmb&teﬂﬂledjae-hke maenhleyes 07 norr @pmwisthe toleanimgetape (I sifch that

s 1 SR8 e 0 BACREER B AP e s of

extghsiami ng section rotating drive means 525 rotates the

b?r Eekl?ar I&E'H?éiﬁbe?qz cBhndfd tb“ch& BRahinb "%&ﬁbndfdt&&h dive means
525 S vu; aecgn%tegtgxllgo ?nc(r)nber 5 13ac)>(1-I 213 thgrélt:; réglalghr;lg 1tI tg receive rotational
driving force from the cleaning section rotation drive means, and
the external guide member has an engaging part 509¢ 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;

30



10

156

20

25

30

35

response to a first novenent of the operating part 535
and rotates the bar-Iike nenber 20 in the backward
direction returning the bar-1like nmenber to their
original position in response to a second novenment of
the operating part, wherein the w nding neans 545 has

a w ndi n& part 551 rotatably supported in the housi r%g
503 @rubuloy erdemahguide membey 603 suppartedsogsiig hegeapable of sliding

aldn@! BEi Rk bf eRtenfb S P UL THE MBLr SHE QGEHLAN of theMphide I ve and that

cl"eaning tape in response_to.ejther the first or t
EnaaRbeE (007 75pd ¢ Flsgaipg tepe i&v%@r%ﬁghe bar-like
mérﬁ‘&r@xh@ﬁ:[ﬂd! Jareticapdife 6Ndlidiig dlbsyg theakid dfketension; and -

b The c { tating d |
e b A EETAD AR Rt
of lpatatihg leborets aﬁlssa?emwmmhhtangagﬂs the basch 6672 nf shgebar-like
th d. t 53
o5 Sy B LRRER Rl e B R 800y move
relsﬁﬂely ot edchbithersin plpmcttcexllarcchreanem irf telB% td |tb45@s&bf erxmnseon and
the cl t T, a first
caff S e B ucl SbeBEE C1d 2 cocond rofation drive
pl at ehesEBatiant jiptbipanssispernneetad dp the<leaning: sechpp Jatpdign drive
mezh®BY5 41ea B cie ﬁfé&%@ﬁBPf‘s@Es tRcaive rbtafitndl Qﬁm.n?%'ift Pforce from

respectlve sides of .the winding part, a first ra
EHURG soeHoR talan AriveneSyeen t he wi ndi ng part and

t he fﬂhd Bdr- hk%gmé:ﬁbéﬂ ]h@rhdﬂm %G@bgﬁatpable@ﬁ eﬁgmg)ndth an engaging

i s et,we e .\
afy 2§ hpbreaa Ty e hiprEg o5 e flsceih dNfins the.end of
the barsltkeamelmb&caiang theta:dmebf exteision byre spoing 6¥7 dispobeel between the
baﬂﬂgéj é‘l? l?e?rﬂan g a%ﬁl %c%%a%{bﬁ é?ﬂf@ &t\ %{tf&?tbﬁﬁﬁkgtﬂl ﬁér flange

drire |ontur|ng aroun e Wn
engages withabe engagingpartaandvabl e nenber 575 that noves |n

ovaD e@’ﬁ%%e"?*@ﬁé% B ft®y, @?pggk e 57 ngidif it the
steppefhpers 6414 formed i ﬂ:qecg\n e‘ﬂ’?sﬁ‘@s’é digsgd im, therdiregtion towards the
endl QifaﬂnboﬁhrdﬂdeVﬁeﬁbéF 8loBg the AR5k Bf SRRAGON BCK dpfidg! HES disposed

N O R R
suctehkisthe Refeadal paide mernﬁ&p flange éngagzes\mmﬂie stdppedh part.

o i ot T e Ring 307 Hed SEH AR R b st and

secoli2b)r otBiei eleaningv segtioat estafion ndrivealmhezane pfidfs i is e mechanically
cof LRt W bar 1RO nekier SOTBP K0P PRe Blalifly feat 380 T

t he phewindigomeans §46 nﬁemb@hamqauﬁ connested tg e eneraing part.

|r ﬁi pg‘ﬁg 'So)ftﬁ&é{ fibe onnehBr Elefidtt 101 B 84d 50N aPdRcAbediBove have the
following advantageous effects.

(1) Superior cleaning effects are obtained in a very short time and soiling
does not become reattached, as the ferrule end surface of a connector is cleaned by
moving and rotating fresh cleaning tape while that tape is brought into 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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a gui de sleeve 511 or 611 respectively that supports
the bar-Ilike nmenber 507 or 607, the guide sleeve
bei ng rotatably supported in the housing 503 so as to
change the angle of the axis of extension Ain
relation to the |longitudinal axis z of the housing 20
(26) The cleaning section 505 or 605 incl uydes:

ferrulp ehd surfacedis cltaned by Fotating ﬂ@lqlem&%a@smhl@ﬁa‘aﬂs dhaticlpaning
t‘aﬂhe housi ng; and a tubul ar external gU| de nmenber 509

or 609 supported so as to be capable [ i di al o
the & sAgg e@w& PPPGHOR famj‘gyaﬁgge mﬁérmg(? Eﬁg Hﬁ% Same
cog&ubfx‘.@ ﬁ.‘gﬂied& efi@ Qegzggﬁdtuéaﬁéﬁﬁﬁﬁﬁl dafiestisthand th_l? twisting of
ar-| i or an cl eani,ng_t.ape
§ teeased 1ot @leﬂaflg FaneaeEnbe o e cradifPR gresqgby e
m%@oﬁ@%@ﬁe@bemgpm(]ﬁndm the axis of extension,

L 8] A SR BGRB8 8 ol S8 Ropriced, s

cleaninigetapS favar oftiftornithe dbljvesn atans gan be dmww\pdvanoed toward

d
e Qg R o el L £t B O 1 e RAN B, DS romver
_has 4b) eAgabe rvngiag tmems cndr the lgkivers Taeans as¢ roleigagprgntially

E?H]e@uﬁ% CRRAGhPAIH the ldandg %é)@% fRfdgeAm! Whild Beig Ki‘@ught into

eeve idis b|ased in t recti on towar
coetact egonppwter frarlerrd SRS ‘ihﬁ’? laﬁpscanere}ﬁ%r@? aﬁa%%ﬂg tape
BY slasidhl ﬂn% 5&0’%115& reﬁio'ift £ gdlﬁcfiﬂfae e Xmﬁmnglof the tape
er,. a e.bar-1i nenber suc
d‘&%BEpegRﬁ%ﬂrflm& o PFEnineg, g%@rﬁbo"ﬁaf:?n SRR 01118 tﬁ%?ﬁe% with
couiFenckhe cl eani ng section 605 incl udes a tubul ar
ui d | eeve 611 r S t
Jos. (650 H Finhing SBpA ey £ HERAL Bk IB%EB&sup gy
mbmtthcdmdthapalbttmsahe @bmgpeaﬂ gm@da:]@ng ¢ member to
| ce of the U|de
gfﬁetg{/é@} anﬁmﬁ%n&r%gtﬁaﬂnﬁ{o tes 1tﬁﬁ[:eng'ar like ms%bf n‘g
and tAx dhesgleaning spation Bascp wollgr dispesadapt theen 96 16 hollow

batfifle IhEnidr SRR TSre AP @1cahiR g GapS BAE bO inadk it6 irif) nidre Bgndolity with
ax]s of extension; and 5 a rotary joint 619 supported

lesgdrivgdomssse of t he gui de sl eeve so as-to be capable
of rqBpt Mhe éleMihg tseeticixhas @f setid daslike ndembdrasnd therefore the

he, bas 7 f the b | nb 607 h
CIGRIE R SRR ] BOoRE CRIP RRSAE | o morber can
not @y e The elleningetape twsee abdth dhitehasi beenhmibisict éoilfuzz prevention
prg&sﬁﬁé,i tggrc&' ertﬁér? ]ﬁ(ﬂl‘:&[ﬁ?ﬁ t 19thcreed %ﬁfgﬂﬂnlggs 208l part of the

can s axl's Oor extension

ﬁbem@nmnﬂeww@mgm ed to the cleaning
sect '(?0)61259%'1 &Pg usEE AVer MMt BatCRANBSE fibject to fuzz

menbe SO as celve ot atl driving fo ‘
prevesiion precessingand. fesmis sndsurisca s @ﬁ@ﬁ%%ﬁ? ot figsctions by

th® 3kxthicksf FRMBAveNE i Hovéd endtéiiat, thefebb! iRalifing Bgp@iorccleaning
th an engaging part 621 a dlsposed In the guide
e%@eve and is biased in the direction towards the end

of  (11) As the rotation of the cleaning section is 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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15 the bar-1like nenber along the axis of extension by
a spring 617 di sposed between the bar-1i ke nenber
flange and the rotation joint such that the bar-1|ike
menber flange engages with the engaging part, and the
external guide menmber has a flange 609c capabl e of

engaging with the stepped part 61la forned_in the
seqfignga cleheethat sypehronizes the senning anykbthg rptatien phthe Giganing tape can

be h&) o%%sﬁﬁtge&f the bar |ike nmenber along the axis of
© nsion

ext a spri,ng 615 sposed between th
oxt oCF HERias oo @Hra P N e Gl GArshiy 4G it g oo e ond of
an]Eell’tﬁJ gatdiddBndrl 88 &’@mteﬁﬂ)@fl al ﬂ'éﬁiﬁetéiﬁ afalé ﬂ )Qidl_l_cf]&phliﬁﬁiﬂeﬁ narrow
an s Wi e housin
0%3%’%‘:%‘%1’ é“@P@"nhl?fe‘lr}?qc ggp%@ég‘?The cl eani ng secti og
r ot agmg "ﬂlliet h’lﬁaxﬁﬁ@%ﬁggggi?&d@ﬂéh?hmeggmﬂe n2émissyrame caneekternal
t he 'bar - | i.ke_membe or an
g'lﬁgrr{mgg%r us e tape \‘K?Ih e ’r?e%ﬁ%glg } Eﬁ%ﬁam cahpgg detached
and ispretected ﬂmntdnhn@bgfﬂ&temqnﬂagmde ﬂihmbctptl cal fiber
connegdor
have (Fe. TH fifBCksad %?%S%‘%%é%?‘%ﬁﬁ?% ‘?%* JS“’Z’?‘F%“P“ can
extehd amdneprgfatiein sel@trcm tsbthei hansing, eaablingya Jeawle to be
%Eﬁt[}g?legi%dd& &coRStnDREQIR, bR HiE hesh o@h%emaf £3-ifh& guide

ace a connector _i's cleaned by VI ngsmrtld

qrehes copigets mathvihe frrrHe ard surfice pHehtdly tp damagethe
br oughg) i Bveh ﬁﬂéﬂﬁéﬁ‘efﬂlk end b.ﬁfaoeem pésificedidesp uhmmﬂ openmg,

grfgced Fu ther ﬁ%t‘!il%’r?egﬁﬁhe ﬁnenci Wllth el_oomes

to ltﬂuﬁfh@’esﬁﬁf tHeyed@I of) theh epeding aind ght dpsercauidd enembm theadvanced
£ 35 (2) The w nding neans and cl eani ng section can be
it ed substantiall si mul taneously by a sinp
oper i TonEwén th:n errylet ¢énd spface iy n:gllped do‘(mwmllsseﬂle cleaning

se?cﬁﬁé %Ineanl ng gbﬁ&ﬁs v?%gfetﬁt'iﬁét gﬁ]eanl n %ﬁfog 8 cleaning
seqtpp st @t eanmgr ighincealationyigythe heusiag Berepy improving the

éﬁ&gréﬁeeﬁ&%éawmﬁmﬁmgummmﬁw eani ng tape
|srev _(Eglntheln\zerse di ctio dthet\/vlstlr{gd
@sgﬂmgnag atcé)’ygr 15 mounied on the

ldaﬁﬁgfdébﬁkﬁl. t Mbiwvér[ B @h;!ﬂ & pr@@iddnﬂ ) ﬂmtvﬂzenethré clelyertifiaot used for

algﬁé ﬁ@nﬁgf L ai Sl;ﬁcﬁ t he . Pﬂ@n@ﬁ: t&ﬁﬁ’%gggtlﬂaég“é@”ﬁem"ﬂ

provi wad Thércisaning sevtion g;:mxaqh&s avovenmoutted therearhwith an insertion

el i f
e 48 TS 0 5 AT B8 1 e
cldamnlg@ané»alqum&wperﬁnmﬁ As the wi ndi ng neans and the

del i ysg4 Pﬁelaglﬁdé ﬁieﬁﬂ oRBd ‘t@tﬂeymsﬁe of the external guide
si mul't dneousl y,. &ven t he cl eani ape_.is b
mmbr«r\mh thap el eﬂ@nsmww @s ismre gffq'inao Ene?%gﬂr’ this

po§1ﬁb hinigCorané! ifiéf a1de mémBerSprventioit GRS BbMidghiato béiftact with parts
insiiSBa cotneciR Dther 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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may sl acken and becone renoved from a gui depost maki ng
the running of the tape difficult. Accordingly,
cl eani ng operations can be performed repeatedly with
15 consi stency. (6) The cleaning section has a hol |l ow
bar-1i ke nenber having a slippery nenber at the end
thereof, thus the cleaning tape is guided along the
it bar rdaliked nianothert yariosf jconfiguratigns cyc repprapristely  medifying the
.easily at that end. (7) The cleaning section has a
en#%PFggﬁ%isposed at the end of the hollow_ 20 bar-like
menb&ior exaoples ereonfigeratipe i pagsibla je véeh the Bt and sepqnd racks

57‘?%9_5329%‘115‘ b iﬂ’&%ﬂﬁted'b%ﬁ? vt the oberafifig phr®)533ia thé 8atHiNg means

section has a solid bar-1ike nenber and therefore the
548108 the thijd empedingttbe nount ed under tension nore

Eﬂﬁﬁhﬁ&ﬁs(Q) The cl eaning tape uses cloth that has been
subject to fuzz _preventiqn 2 L,ocessin t her ef.or
¢ her decIgamin, fEsteh fie §0pmst Jo BID G5RT R s tsAd L Fgrence to
FIgSp25to 2. the fibers do not becone detached during
cleaning, (10 e eani n Lal
that ThaSumRss  2ape FRiploss 88 dE Rty & %‘@2&?&%@“ 30
tiraesg astof afonel seilingdvasiapplied ta the sutfbesd afteroseiling was appliedfand after
' [ the texture of the weave of the woven
ﬂé&*@#%gﬁg%¥%é?%by realizing superior cleaning_ 30
ef f ednexperimental & planing saneowanrotprd te |cleanithe famde end surface
(thﬁgﬁﬁjgﬁgﬁﬁggg%the Sﬂgagenen:_ of a ?IuLalgfy)of ;
not ches di sposed on e operati par ndl.e n
o1 ur dR erperBRenio bt (48P o178 AV eisada e the Terule i gurtice (FIG
255®F hAPRIG QFRt i on neans, a cleaner that synchronizes
the running and, the rotation of the cl]eanin €. .
b AL FRPIREL i fhs patigeibes a5 5% sribie o Ui i Blion, the
tapd ‘wasadvgneegictridantates tp elean theefirinle emdgagace@lGo25(a) andalddks 28).
atta tQ, t ' r i ian] T
conncas s By L Rt RfoP BT 10 28 i Bl ool 16l Olfaning in
expommbmioh aud sxperiment Arvag)inathd rage ofapproxdmatly 4645 dB.  On the
' gl XiniRety 58 dB and
oG5, LB R Ea  SOBBEAY s oft iy 8 05
the plearing effects im cxpesimnt SdVeTR HBPTYEAIR CAREETOD 1) exprrmpRt 1 and
exPESmERY £aC A cEbraRRHE Ghé @2k OF ARe EnitkiMits DfOfE rinbéntion that
I n gﬁfonpact qinnen be, ef ecllveh%.cleaned_. 14 Egﬁ ints
cleans by, Aning, and fotgting dhe 6 i PR S Wrrfﬂn’%@g&’ e po
illagtrted oy thelcleagitigdesule b eompirisonith che cise ircwhichehe cieaning tape is
.a ](s;t abl e. ma nﬁ]r vvilt hout bgcom n% d?}#%c_hed and is
Sigp t%ﬁf’éﬂl?‘ﬂj& the FleAmine 1S 15 Jmply 10 gui de nenber.
Indé:Sérial Applicakilityui de nenber is biased such that the
I NNermquj NeailQ. e n d
rel atprlh%nél?%' e?%gp Egu%lﬁnsql grr?ag%eiﬁgg g%era%u{u{e en o' surface o_f an
optigalf fiber cppnéstor incorporated in optical communications equipment.,  Especially
when an optical fiber connector is mounted in an adapter, the connection surface of the
optical fiber connector ferrule is arranged substantially inside the adapter. The
cleaners 1, IF 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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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 damage 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 externa

gui delheeenbiss cewamts of Japangsa- BateaicApplication iNo. £493-29300(, Sled on

Aﬁﬁiﬁf‘ {0089 %}/‘tﬁ@ shrBE§ pl%.lilf;i andBHPER0DS-480VANERE on November 28,
forward. Even en th err le end surface is

ZQOﬁ@D'.%mmksﬁ%@e Y5RIpe FlereRea i can be
defi mlﬁ—th\éﬁ |th(e Ivenrted is Hat hﬁuteheayfmé ebodinehts dedeeibed Bove, and

it usi | eani n sectio at .an

it | RIS off (DSee N aiosn oDeNang <P APRTRiRly modifying the

embydirasmtlg the 20 cleaning effects of the cl eaner and
making it nore user-friendly. (18) The cl eaning tape
is protected fromsoiling as a cover is nounted on the
cl eani ng section. Moreover, a cap is provided so that
when the cleaner is not used for a long tine there is
protection against soiling, dust or the |ike entering
under the cover. (19) The cl eaning section provides a
cover nounted thereon with an insertion 25 hole in
the end, thus a nale term nal can easily be inserted
into the insertion hole and cleaning can be quickly
perfornmed. (20) The inner guide nenber is positioned
to the inside of the external guide nenber such that
cl eaning tape yet to be used is protected from
soiling. Further, this positioning of the inner guide
menber prevents it fromconmng into contact with parts
30 inside the connector other than the ferrule end
surface during cleaning. (21) Separate springs are
provided for transmtting rotational driving force to
the inner guide nmenber and for biasing the inner guide
menber, thus the inner guide nenber can be brought
into contact wwth a ferrule end surface at an
appropriate pressure and cleaning can be properly
performed without inflicting danage on the ferrule end
35 surface. Further, the invention is not l[imted by
t he enbodi nents descri bed above, and 33 it is
realized in other various configurations by
appropriately nodifying the enbodinments. For exanpl e,
a configuration is possible in which the first and
second racks 571 and 573 forman integrated body with
the operating part 535, in the winding neans 5 545 of
the third enbodi nent. Experinments The cl eaning
effects of the cleaner 1 will now be assessed with
reference to FIGS. 25 to 28.
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In experinents | to 3, the return loss (dB) of a
ferrule end surface was tested 50 10 tines, as to
before soiling was-applied to the surface, after
soiling was applied and after the surface was
cleaned. In experiment 1, a3€l eaning tape was rotated
to clean the ferrule end surface (FIG 25 (a) and
FIG 26). In experinment 2, the tape was advanced to
clean the ferrule end surfd3&dM¥I G 15 25 (b) and FIG
27). In experiment 3, in the same manner as the
enbod] ments ggm the invention, the  tape was advanced
‘and r QoRertanrleanes (1) campriging:r f ace (FIG
25(c)alﬁmdmgl(ﬁ; 28). The results show, with reference

ggpgl 1 f that th@ retur&t,&:oss! ifter cl ea&yﬁ&m(ﬁ)

arapged)msﬂatledlwmmg% dB. On the 20 other hand, the

QSL?LX.&%I%%%%@'@%”%%%?X AP oG prpicctng

msue onﬂtmdd:frﬂm mimqmgsest:mﬂm oleaning tapet

I m;n&anfﬁégé
‘deilelv Fr?gi(n%ﬂgdg e |nvent on that cI ean&?%ly r%ﬂl ng to

bemqblftlat thelo @fetbecluegmga tapei tbe ehd of &membeaoing
seéﬁtmmgm thhﬂé%hﬁbﬁdltﬁ’metéﬁﬁ SAHRGBfHa dpfisal fiber bbnector to
th oggalrlsgl Fﬂa Ee case in which the cleaning tape 1s

TROX T {re n which the cleaning tape is sinply

r ot atateaninpdwestion wtatibgmhdans (13 lob&ﬁuﬂll}&ctﬁin@été@tcﬁth% cléafting

se%b?ll C%@%@sﬂgﬂﬁﬁ%@bpan t he nectl gg SLHface of an

commatiapsmission s mﬁamhlclﬁmm the Iuyndm@meamuml&e chbnmg

sedtl tafif

cc?%ﬁ{e? tion sur%uace W%&%@yca?%nec or
thpough a peedetermined agalg an mcfmqr%ﬁsﬁbe ¢lpaning section mtating-means to
itst@@@ﬁ[S 1, IFin 501 can be applied for the

cl eani ng of this ki nd of deeply positioned connection
surface. Accordingly, the cleaners 1, IF and 501 are -

2. sui t 2 gptical filker sbmneotor eanerd(l) compprisig: cat i ons
conng%ghgﬂgﬁwjj prent at time of dispatch or tests

per f orie 35 maki ng a reconnection for sone

: reas ewlqanmgrtammndmg 1hedns (32)ond eleaningdapeadedizeryi means (34)
‘ mg% &% .at| ons equi prent 34 The entire
ents 0 Japa ese Pat ent plication No.
2003a2 aving g bor-li cemssswom{%l)sm@chng
theﬂ:[iﬂsﬂg o@@u@%ﬂ@@ﬁﬁ%cﬁ 3Bt dHthE ERBhing fape

003 anme ap Cant ar por at ed by
Eﬁ@éﬁﬁe? ery mens Mm&wmm@anwsedmm

1.

. be imoviabledn the lohgitudinab direanm)fdl@esaémﬁ@mpb,qhe endfthe tlebhing

apprbgﬁgﬁﬁ%n ot hetﬁtvaﬁ}ﬁgsenéoﬂg%%ﬂ%urat Igpﬁcal%eroonnectorto

thereby clean the end

a cleaning section rotatmg means (23) coax1a11y connected to the cleamng
section in the housing and rotatably supported in relation to the housmg, :
a cleaning tape guide means (22) coaxially disposed to the cleaning section and. -

supported in relation to the housing; and
7 ~ atransmission means (40) which rotates the winding means and the cleaning ,
~ section rotating means substantially simultaneously in the respective predetermmed -
directions through the respective predetermined angles and then reverses the cleaning



35 36 CLAIMS 1. An optical fiber connector cleaner
(1) conprising: a housing (10); a cleaning tape

wi ndi ng neans (32) and cl eani ng tape delivery neans
(34) arranged inside the housing; a cleaning neans
(20) having a bar-like clead’ng section (21)
projecting outwardly fromthe housing, on the end of

se&tﬁkﬁ: k#ﬁg'xﬂ&rﬁ 9@%{];] ning tape delivered from
t he lg) ery neﬁgitr% m&mgiﬁ% ed under tension in an
exposed state to be novable in the |ongitudinal

3.di r ecfte @élﬂﬂ%?c&dxﬁéﬁt Bﬁaﬂ&ﬁemr&ﬁfzkmuﬁfl dr2Swh re1ththe

cl eanj n on being brought i ntact Wt
@%%%&hwndwmw theglellvery s i) and

thebleanng tpe eowdting! iea®q(23 RsublsRatalRosimalthaddsliOt at i ng
means (23) coaxially connected to the cleaning
section in the housing and rotatably supported with

4.r espdik opticdl fibehcormiectgr clemtkr acdording o sty ofclaiBdiSto(3 Wherein

- dfilng SRS T2 e Y MO T Mt (11T B Smogt |
membard2ED) @F@Wd‘h& ensk afdhe barHikeuyémberpr edet er mi ned

angl e and then reverses the cleaning section rotating
neang%? 3%ﬁ%lglnal position. 2. An optical fiber .
3. connddeopticgl gonnegtog m@m}éﬁ%m@ﬂd? , Wherein .
mctleaﬁn@gechaﬁezwmaum aTRHOW Kam;e md bt"eh ezalh h BAd & fdlRr (212)
r range e e housing; a
ro%ﬁ% ﬂémﬁiﬂﬁi %E%%fﬁﬁﬁk 3&5 |ke cl eani ng section
(21) prOJectlng out wardl y fron1the housi ng, on the

Ea;gt%;lfl ver e%ﬁﬁ%ﬁv%%ﬁ@%ﬁﬁ?é@%ﬁm

eleqningsecionnGda is & tike member &12E)i n t he
| ongi tudinal direction of the cleaning tape, the end
bei ng brou

of ttl.s cl eani secti orl ?qht | nt 0 contact
7- i t h 1 optical bgr qonaectorygleaner agrording eb%n%'bfﬂ'elﬂ the)
cleahingeipe (T) eclothithatdnsibées sub _Te@ttoﬁhﬁlhﬁ '
y

rotating neans (23) coaxi al connec d to the
cl eaning section in the housing and rotatably
8. suppdhe epti¢ah fiber connentort clednieradvording ' clainc1 en®) wikeréinke

cleing BT 4 Sien IR ik EocRIBRS: b 407 v ER R Pasess.

a transm ssion means (40) which rot ates the w nding

9. meanThe pptidal Bbsd @ahédIsr cléﬁ%f ¥ difith 1'BFY Swherein the
sub.st ant1 al | I t aneously I n respecti Ve

p:m:p&éﬁfm udes an arm (4y12) that rises and lowers in a direction
across the axis of extension of the cleaning section rotating means, and the transmission
means is configured such that due to the downward movement of the arm the winding
means (32} is rotated to a first angle in a first direction while simultaneously the:
cleaning section rotating means (23) is rotated to a second angle in a second direction,
moreover due to the upward movement of the arm the cleaning part rotating means is
rotated to the second angle in the opposite direction to the second direction.

10. The optical fiber connector cleaner according to claim 1 or 2, wherein the
transmission means (40) includes an arm (412) that rises and lowers in a direction
across the axis of extension of the cleaning section rotating means, and the transmission -
means is configured such that due to the downward movement of the arm the winding .



di rections through the respective predeterm ned angl es
and then reverses the cleaning 37 section rotating
nmeans to its original position. 3. The optical fiber
connector cleaner according to claiml or 2, wherein
the transm ssion neans (4088rotates the w nd| ng neans
(32), the delivery neans (34) and the cleaning tape

m%?%@tq?&%%?%éﬁ%sﬁﬁgﬁ%ﬁ%ﬁssﬁw‘ st S, B4 Efeifing sedtion
rotating inzgans (28) isorodytedoer second angle inl asmnomddissetiphand ( 21)

Sm%@%%%?&urrange Jwﬁm g W@arpﬁﬂs&qp%&mo{‘

thewipding meansymoregyer dug tofthe spward mexemsnt of thg amm the cleaning part

mmtﬁghtaaaglst@taw/m% sebandEngle fndhé op ﬁeatrecudnttsme second
ﬁg@' ng section (21) includes a ho | ow bar -

r (211) and a roller (212) rotatably m)unt ed at
t he end of that bar-1i ke nmenber. 6. The optical fiber

conn r accordi to cl.ai or 2 e|n
1the errlgt%n t etibeg i@ﬁ'ﬁ? @6%] liyn‘g t&earm '

(482 ofl th& ramsenission @m@)as ai)lurﬂtlg ofmbtched (4mza;en 2bpfonmed along

the tt%*%%%%&ﬂ%tg. DL Eing beckion WABEAL Rickdl23) hasa,

sgtEvions (233 )slisposed en theiexteoal pg!apheral lssrface thereof and
wﬁdﬁtﬁs GirR HedebAdy 18 ﬂﬁﬁ&ilb eﬁhﬁgl&&' &nnﬁlﬁ%ﬁg
de ; ?&éagth&g{/en [ofh t hat

“s‘ﬂtﬂ 3 et%gf'"ggqs E%p; e§ on the,argyand the cleaning part

médnb eotaes ate piedetethieed Sigle itop ﬂadaenﬁm@ dizédtioh, Whﬂ@when the

an{ 356 gl Frorrh RS 57 it ”e%rf‘f%gﬁ“ s e Pisted o
suggassion by éhet rerielies on dlfie arhpand tha cleamjng smﬁlonm?mﬁngm(;,m ro:]atcs at
I gured suc

B A i bR 0 O R et TR gl D e

winding neans (32) is rotated to a first angle in a

12( i r stTiiopeiedlifiber &ﬁnb&oﬁbleaﬂetmgyo Elaﬁ‘n 9 oflteawh&gmthe arm

ct n. rot at |. n msans ot at t 0O a SGCOI’]
“Eﬁ fohe transmission feans tasd ms%{# gﬂ a plugality of notched
gromwa,rtﬂe olewsing part edtatiigomadnihdlades! aqﬁmoﬁqzmﬁhdvmged plagality of

ol g B ko RS o Sl A .
predetasmingdrdivecti

on onh@ahnnumqumdltmgletm i meponise 6 the ascent or

] =%

{&fthe ke transm ssion neans (40) includes an arm
(412) that rises and lowers in a direction across the
axi s of extension of the cleaning section rotating
13nean%math6d%ﬁ:lédiﬂ{gﬁtﬁb§ﬁdﬁﬁ'fac€%ﬁﬂ?emﬂe spatb ﬁb&%ﬁnector -
f hat 0 _the downward vemant tL: émt e
USRS W{ﬁlﬂn‘?"g gtepq:p t angle in
a fi mﬂngacteumngupel('@)hﬁ&reémllﬂﬁnéﬁﬁddeﬂﬁtatddﬂﬁbbﬁdofa

ba RS ebeid sdcioh £A1) dietitbe bl ra a ousing §1 it M lpamer o

bemayvable(ig the longitustinal dmuonroiﬂmclmmpe;tsaid cleandrig tapéibeing

de egg%tir}rgnmt Jelivery i ngY%i ﬂﬁ%ﬁo%sfnggn}i%g mvﬁ%tg 2dans
(32)mthehousn1g,

bringing the cleaning tape at the end of the cleaning section into contact with
the end surface of the ferrule of the optical fiber connector; ‘
; moving the cleaning tape a uniform distance only in the longitudinal direction. -
 “thereof, and simultancously therewith rotating the cleaning tape over the connecting



rotating neans is rotated to the second angle in the
opposite direction to the second direction. 11. The
optical fiber connector cleaner according to claim9
or 10, wherein the arm (412) of the transm ssion
nmeans has a plurality of notdhes (412a, 412b) forned
along the longitudinal direction thereof, the

&tﬂs%‘?%?‘?u B St (lpnBbh Sy TRk Gyl Rtk P Wi bnans and
lepping segtion at ﬁ@wetelmmdfapghnnl a pwdewmimdahmm cespastively.

the protrusions of the cleaning section rotating means
at&ushed down i.n succession by the notches on the

fpethpd for elgpning theand sntfmq rﬂgferrn@afgnmtlaal dibenconnector
uﬁ@@ﬁtﬁaﬁﬁﬁ&dzoﬂﬁ@t& cléaner @ ifig Bacstefis'oBCt i on,

whi |l e arm as nd ptru3| ons, of the
cl earﬂlﬂ'ﬁ%é]g 56 {1} gwemﬂﬁﬁa gn the end of a
bas-tlrke ek:amng sbqﬁdnt(ﬂl}mbﬁh&ﬁg otwaidly from ﬂhd.ldiﬂge(lo 6fihe Rikaner to

i b6 inf Bt RgaBRR ol B¢ B8 oo offes iy %ﬁnﬂlﬂﬁgﬂw being
detinered ﬁtqnt adelivene meens(3dincthe bbusimpandwoundioma wimding mieans

(3§)iﬁrthélﬁousﬂhere' n the arm (412) of the transm ssion
neans 1 n¢l u es a rack 13A) haV| ng a pI urality of

not cﬁﬁtfm@ endgif sha ¢lganiegsrstion;
| WEging

e ﬁnﬁwwwﬁwwemﬁ
ﬁ‘ﬁ’gf the ferrgle glgqpﬁcgl 884 direction

or i motating aswell agmopingthé ﬂeﬁtﬂﬁg bbrl%nﬁﬂ

G of t he t h f or
ci egnl ng Pﬂe&%
directien,

respaetivelyo whila ﬁl‘“@m@@@ 5| bréught into oumacttwu.h the end
sufth&A6fhe febui&onpri sing the steps of: nounting a

cleaning tape (T) under tension in an exposed state on
the end of a bar-like cleaning section (21)
15pr o] céptival fibérwofisotoricleafitr( S0P} for Btk theind!sifface of a ferrule

cleanern o be nmovable.in the 1ongitudrnal direction
Ofgf'oﬁ &%Sﬁ?ﬂ r{g"‘a cl eani ng tape being

del i adwesing (503)a del ;very means (34) in the housing

_ gp?ngl mg'tn%%a? ea(§ %%éiﬁ%ﬁéﬁed%ﬁgﬂ%ﬁqﬁlﬁ?ﬂous' ngﬂflﬁhaamng

tacbaehhe wembei (397) tdteakly supported de thefhaubing about the

maswes&esmeﬁ of R mmgg%dbgpsrciaﬂﬂ@%%wumm

an tage a un ’stance
fﬁt?ﬁ&ﬂlggmﬁﬁwamm mﬁeeatolwrmosablmmtthﬁmmcjmal
direétivneofl thécleqriing tape; t he cl eani ng tape over the

83”2?&&?&%@8&@%&“ i pat L) gieresdin #3223‘:2236":? e’
cl eaniclegning sedtinm retation ﬂnwlaie&rs(ﬁﬂs i§ kconniedted to the bar-like

m%@%t@%@%%é”ﬁ%%ﬁﬂ* F bt gt i o

“@WQ@&WW@MNMMM angdl fiber

ﬁgﬂﬂﬁ ng a cl ean; nm@?ﬁ unggr tm% an winds.the

| leg;(tsg Ao mwenant ofthe,operating part and that moves the cleamng
tape in the longltudmal direction of the cleaning tape at the end of the bar-like member,

- wherein the cleaning section rotating drive means rotates the bar-like member

in the forward direction of the rotation of the axis of extension in response to a first

- movement of the operating part and rotates the bar-like member in the backward



bar-1i ke cl eaning section (21) projecting outwardly
froma housing (10) of the cleaner to be novable in
the |l ongitudinal direction of the cleaning tape, said
cl eaning tape being delivered froma delivery neans
(34) in the housing and wourd® on a wi nding neans (32)
in the housing, inserting into the optical fiber

dir Ao %@#%&FQEQH% el &' (FAPbE SRkl in riipb 14 second
mppement ®f ttﬂﬂpatthe end surface of the ferrule of
t he I &fsq;ag ‘lmﬁ&iglrg GoBEb dpﬁaﬁed
ITDVI g%%rﬁ% C{ eani ng tape ra S| MU ang%‘tl92| Y rox%l mthe
hqusing W windinginat retating #na predgtermined
Méﬁ&fmﬂﬁéc ng tagR @r?gps&etts eithér9ke ﬁf&% bﬁﬂlk'ﬁteébnd
ectl 11 e e Cl eani.n tape |s [ ou
3(& m&ﬁﬁ, mgying thecl b¢ &ﬁhaﬂ@lﬁtfémﬂ&mhon
oﬁhtcleamngltdperatthzmndmfdicbak-hkeﬁienﬂﬁﬂl) for cleaning the

end surface of a ferrule of an optical fiber
connect or corgrl sing: a housing (503); a cleaning

1&ect i Dhe gical mwmmcmpcbanbralcmdmgemclmm 15hwhemusthe gleaning

( seb bl BB YRR medl suSpﬂ?'ﬂﬂﬂ iR (72) S0 B base ofthe

mambsr (2079 2g4 agnck; @Hhatqngmsmﬁh) puuomdemwsbon the

oﬂemg(p'ﬁ}t(bgs)ng supported at the end of the bar-1like
menber in an exposed state so as to be novable in the

| ongi tudinal direction of the cleaning tape; a
l'hovabThr, apiealfiben gogarector Clafgr adbording@d claim 15 cwheretn the winding
§@{)1§8P%e%ct' on rotation drive neans (525) that is
con# e

the bar-like nenber and the operating
part awinding pare($51 heetatably Supperted ob ashafb (557) disposediis thef

n gang,% nt of the operating
En?r(%a‘)dﬂigf‘. %I ng. % J that is connected to
the Guimhiot Fplqt%ﬁﬁ)\mgsqon rotation iKg nletp €559
mmaﬂpmohed enwmaﬂ, o BRrédpebive Rdds oFiikk Witiding part in
thrmves . cl eani pe in the |ongitudinal direction
xtpﬂ%mg f?@ﬁ) the end of the bar-Iike
nenbaﬁmﬂdaﬁhetmetﬂamﬂ@éﬂ)ﬁgpose@bem&eﬁﬂieaﬁhﬂﬂlgcﬁmdmeﬁm
mﬁgﬂa{ﬁ,@hﬂ% he bar-like nenber in the forward
Irection o e rotation of the axis of extension in
r espdreeeondratehet ms@hanism(éﬁb}ﬂispmed betwepe thetwinding part and the

Sea&ﬁ'”ﬁ%h%v&? -li ke nmenber in the backward 40
direct) on. ret rn|n the bar-like nenber to their

or i givhereip dag secondupishetamechapisms convey tashevrindingpart

omfler&ﬂﬁitﬂihlmspﬁtduonﬂlﬁfe@ﬁéh tEnPaRfind heShans has a
wi nding part (549) rotatably supported in the housing

that winds the cleaning tape, the w nding part
18: ot atThegptical dfiber estmieetortlestbr aciordifg toelain® 17 wﬁbréxbehe wmdmg

an@ gﬂgj Ondi:GHRS a'ﬁoﬁm&rt(g‘?ﬁ'tﬂﬁ%m}og i Tespo fdshoiise 8 nloiGment of
the operaung part (535), the movable member including a first rack (571) that engages a
first pinion (554) disposed on the first rotation drive plate (553) and a second rack (573)
.~ that engages a second pinion (556) disposed on the second rotation drive plate (555),
o theﬁrstandsecondracksopemﬁnginmponsetomovementofmeopefaﬁng

_ part, to engage the first and second pinions respectively so as to rotate the firstand

- . second rotation drive plates in mutually opposite directions. -



novenent of the operating part, noving the cleaning
tape in the longitudinal direction of the cleaning
tape at the end of the bar-1like nmenber. 16. The
optical fiber connector cleaner according to claim 15,
wherein the cleaning secti ot rotating drive neans
(525) includes a pinion (527) connected to t he base of

h cEFﬁ Slector @P&c&aﬁ%ﬁéﬁ
Stengages véﬁ %%gl ni onqj%mspose t‘% ob er a mthecl ing
segtpR rqtatinn drivezneaps £5 wiesaj spring €03 connscting ﬂmmmon (327)

aﬁpﬁgb@_mﬁ,gm%,aq 07}15 V\herel n the wi nding neans
(545) includes: a wnding part (551) rotatably

supported on a shaft (557) disposed in the housing
2@.503) The dysicalfitied Sohitor|chanbmi@edidify o tlaimal 5, whefein the cleaning

sercﬁ&?éﬂ gggglve pl ate (553) and a second rot ation drive
0? ot atably supported on the shaft,
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E‘P‘Sﬁ slpHe SRy PilBrioh 88 hollf R bo ot i g enee of

the gxis of gytensian in we&uonmﬂmlowwmmnﬁﬂe hossinga second

rat chet mechani sm (561) di sposed between the w ndi ng
2 art ﬁ%?ﬂj;ﬂg second rotiatlon drive plate, wherein_the

i rst W@%@Gﬂ@)ﬂ& whergin the cleaning
seonmd(smg)hﬁlddesonly arotationin a first rotational

dire ar d shaf t The aqpti

flbe(r:iE cgﬁlﬁééﬁl@?sgﬂ a@if’rg&%ﬂ% f‘B& Q‘F’E‘Pﬁg b

the wmhmngemakgnﬁﬁmﬁmbaﬂdmﬁﬂmpaMMtemnﬂdﬂe along the

@xté t

rating part
baF q'iﬁ and M@ﬁ@éﬁﬂ%@ sueh ﬂxat thplbﬁr-bkie and the
mershailﬂemo the BiPbf &feridionye Pl ate (553) and a

seco 573 hat engag second .pinion (556)
di spgﬂ%gargﬁ‘et(‘ﬂ g@’ ﬁ%“qeﬁtpgtt?&“r SsFlagrerotatiog
(525)rm aaonhmﬂﬁm‘b%ﬁ(ﬂﬂwﬁfdiyl dilﬂbliﬂg R’ &Sﬁ@éﬁ@r&tﬂmnal drmng
gﬁﬁﬂﬂe t he, er a mg[ art oaggngage the first
an econc if’é’ to rotate the
fi rstthaemcmslcgmdﬂjmembeuthasmndngagng)pm €509c)capableafleygaging

congé%‘%&&llrggir#r accor m%\ll?g gf‘%d% %&%W‘m

angithe axis of extemion by aspring515)

m@oﬁ@ibﬂﬁe&rﬁﬂﬁbﬁéﬁﬁ!‘ & Bkt
Pl b KE T RTRCT % 20 %yﬁeﬁﬁ%@%&g%ﬁﬁ?ﬁe
8 erein the cl eaning

sectlon (505) |ncIudes a gU|de sl eeve (511)

2resp%goégé%l t su orts t he bar - llg‘ﬂ'lni‘nigb‘l"#'f(' 507 éleaning

i 8@) inelodss: so as to change the angl e of
a tubular guide sleeve (611) rotatably supported in the housing (503);

_ a tubular external guide member (609) supported so as to be slidable along the
axis of extension in the inner side surface of the guide sleeve and that accommodates
the bar-like member (607) and the cleaning tape (T) such that the bar-'like member and
the cleaning tape are slidable along the axis of extension; and
o a rotary joint (619) supported at the base of the guide sleeve so as to be

.- rotatable 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 axis of extension in relation to the | ongitudina
axis of the housing. 21. The optical fiber connector

cl eaner according to claim15, wherein the cleaning
section (505) includes: a tubular guide sleeve (511)
rotatably supported in the H8using (503); and a
tubular external guide member (509) supported so as to

SI gald%f%c eﬁ.ﬁ%ﬁ? ﬁw‘%‘at@’é' fé@’gié tgﬁgf” a?ﬂ %@%ﬁ%ﬁg %10118 that

axihef extension; ke rrenber (507) and the cleaning tape (T)
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515
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ﬁamané st@;itikﬁ&]ﬁrtt(eﬂl% hﬁfnedaa thelgifdeNbdve and is BRised in the
cogneﬁ or lctg\ iﬂf&%ﬁﬁ E‘ g @ chg%gm‘éb? g]er ei n, ttf)gas
(635 )pdispmsébbdiveemthateataimal guide midnetskr thngdnmmlhu enm:igiﬁh'ﬁ of the

il YO Ry E BcBl RaC i er, R0 cnb ety o part

i nner side surface of the gui de sl eeve and that

ffégmm%i‘?ﬁeﬁ”f?r?suc t%&lﬂ?wz%ﬁqgman%eclm

septiQn rofation deiye megas Gi2a) ismerhanically eangeetad like member

mm@ﬂ&hm part (388Y, nd Oi Nt (619) supported at the
base of t ui de eve SO as,to be abl e about
the S el Gotmectrd o Tad opsrafiicoar.

bar-1i ke nenber such that the rotatlon joint and the

220 Jﬂé%a%@ﬁ&cﬁff%ez%@hsﬁwzf%&ﬁ&nm

seetinm (60X inclydescan aarier side m@bmambsn (608) thatengomipasses theicatside
ofﬁel%llﬂ(@ﬁieﬁi&er &) aii BE W&ﬁﬁ'&?ﬂ%& ﬂa?hk@‘ﬁmmbcr

cl egnj S tlonrotatlon rfrve neans VI a
B?ﬁ?ﬁe‘ilf%ﬂﬁ werguide member gie bigsed tmaiuﬁcuonof

thélénd/ofithe baritie xﬁérﬁmrt ifedclshbd, ON rotation
drive neans, the bar-like nmenber has a bar-1li ke nmenber

fl ange (607c) capabl e of engaging wth an engagi ng

25part T(hezmtleel fibesgomector cledrdee acpoirding td elaine 15,anlibrein the cleaning

ot sl i o 4 4515 g 509, nd

- canpotatg @bowthg shaft at a predetermined angle in relation to the housing.

(@)

26. The optical fiber connector cleaner according to claim 15 further comprising a
cover (591) that can be attached to and removed from the cleaning section (505),
wherein the cover includes a tubular part (595) having an mseruon hole (593) that can
o accommodate the insertion of a male terminal of a connector. ‘



di sposed between the bar-1like nenber flange and the
rotation joint such that the bar-like nenber flange
engages with the engagi ng part, and the external guide
menber has an external guide nenber flange (609c)
capable of engaging with t M8 stepped part (611 a)
formed in the guide sleeve, and is biased in the
i recty = | .
2Pc Aol et ohilindg st dcbily o (i 1 URBRAP R Wver
(5941 insludes a eapti9d) that coyersibe insatiion hole($§3)-and t he
engagi ng part of the guide sleeve such that the
external gui de nmenber flange engages with the stepped
part 23. The optical fiber connector cleaner
according to claim15, wherein the cleaning section
rotation drive neans (525) is nechanically connected
to the bar-1like menber (607) and the operating part
(535), and the w nding neans (545) is nmechanically
connected to the operating part. 24. The optical fiber
connector cl eaner according to claim 15, wherein the
cl eaning section (605) includes an outer side guide
menber (609) that enconpasses the outside of the
bar-1i kenmenber (607) and the cleaning tape with the
end of the bar-like nenber exposed, the bar-1like
menber and the outer guide nenber are biased to the
direction of the end of the bar-Iike nmenber,
i ndependent of each other. 25. The optical fiber
connector cleaner according to claim15, wherein the
cl eaning section (505) is supported at the base by a
shaft (517) disposed in the housing (503), and can
rotate about the shaft at a predetermned angle in
relation to the housing. 26. The optical fiber
connector cleaner according to claim15 further
conprising a cover (591) that can be attached to and
renoved fromthe cleaning section (505), wherein the
cover includes a tubular part (595) having an
insertion hole (593) that can acconmpdate the
insertion of a nmale term nal of a connector. 43 27.
The optical fiber connector cleaner according to claim
26, wherein the cover (591) includes a cap (597) that
covers the insertion hole (593). : - -



