1 CLEANER FOR AN OPTI CAL FI BER CONNECTOR

CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
application clains benefit of priority to Japanese
Pat ent Application No. 2005-10808, filed on January
18, 2005, the entire contents of which are
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~optical fiber connector is disconnected dust or grease

refgreneger¢inke namy becone attached to the end face of
the ferrule of the optical fiber connector causing a
deteri-oration in transm ssion perfornmance. For this
reason, the ferrule end face is cleaned when

BACKGROUND OF THE INVENTION the optical fiber
connector. A connector to be inserted (a male

1. Fdd et il ThvebnPe Cl eaned with rel ative ease as the
end face thereof is exposed, however a connector

r.ecehy gﬁ%:ﬁ gﬁ'.eﬂﬁﬂnereﬁ%%g %l%ﬁneg' Sor o ieolg | ﬁ%gg&(@ﬁ:‘%%ﬁﬂ for

I ncorp rate I n Cpnﬁunlca 1 ONsS Q . : !
i S8 B 5 e Bl BB B

incorporated in optical communications equipment and the like.

2. Description of Related Art
- An optical ﬁber connector incorporated in equipment such as optical

communications equipment and the like is connected and disconnected frequently. When
such an optical fiber connector is disconnected dust or greaée or the like may become
attached to the end face of the ferrule of the optical fiber connector causing a
deterioration in transmission performance. For this reason, the ferrule end face is cleaned
when connecting or disconnecting the optical fiber connector.

A connector to be inserted (a male connector) can be cleaned with relative ease as
the end face thereof is exposed, however a connector receiving the male connector (a
female connector) incorporated in communications equipment is difficult to clean as the

interface requiring cleaning is positioned embedded in a housing.




For this reason, various cleaners for cleaning the
connector end face in a conceal ed position have been
proposed. For exanple, the cleaner disclosed in
Japanese Unexam ned Patent Application Publication
No. 2004-151402 has cl eaning tape w apped around the
end (cleaning part) of a. head nenber, and this
cleaning tape is drawn out as the cl eaner is used so
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ferrule end face being cleaned is constantly renewed.

colédalbdipakiviofs havk tebn propestar F’d{" é Qﬁé’ clﬁ%&?ﬁs&l@seﬁ)ﬁ?? se

on the cleaning tape when r 1s i1nser

ORGSR TR ABARGHG PO fon f%oﬁi‘fﬁ'lﬁ& fas B}

ni ng es on hou3|ng Inner wa d
the |ike. cleanln t.a i S.Si ed
wishRed s AT i st g PR %%Embf 8B s EBRiane s
di sl ocated., When the c ape becgnes di sl ocat ed
Ay IS RSO VSR ek CHRS AU EIAPS RArBoR Beipivet ah the
once agwg This recovery operation requires w apping
ferrple end bgmseleamdeamn@nﬂuwemund the end of the
head nenber while the tape is being pulled up by a

t oolWithithis kisd af ¢leanes sinecessariydorice kssexerted on the ciganing sapetwhen
cl eaners have undesirable problens in terns of

e A s v i et
B on 18 b e 1R AP Rl 5 17
“@%@@%SW%@%M% e,

cl o R Pleiing e batorfts ERfotur B b Rpfad 8 eha of

ftl restore d| pcated cl eanjng tape w thout
thezémqaﬂdn%nl{eéepce again. 1s recovery operat{on%equ?r%s wrappsng e dislocated

cleaning tape around the end of the head member while the tape is being pulled up by a
tool such as a pin set or the like. Accordingly, such cleaners have undesirable problems
in terms of operating efficiency and maintenance of the tool. For example, the
arrangement of the tool is réquired .in preparation for the cleaning tape dislocated during a
cleaning operation, and it takes a long time to perform the recovery operation using the

tool.

SUMMARY OF THE INVENTION

With the foregoing in view, it is an object of the present invention to provide a
cleaner for an optical fiber connector that can swiftly restore dislocated cleaning tape

without using a tool.




In order to achieve the above object, according to a
first aspect of the present invention a cleaner for an
optical fiber connector is provided conprising: a
el ongated i nner gui de nmenber (9) having a base and an
end tip, around which a cléehning nmenber (3) extending
in conformance with the axis of extension thereof,
from the base tq the end tip and ret in in to
t he T gudiE 1 achfavi e pbiut et Aoppring i il Stk LR pr et

. capabl e of sliding, along the inper ' guide nepber and
Verion g cleaper for aro gonnectopis provided gompri§ingie t he
cl eani ng menber, which can slide between a projected
posi ¢longatedinnen giridg memben (P) having adase qndan endh tipj avond which a
gui de nmenber and a retracted position retreating

clemmyng rderthber (B exténding is dorfointaice withthé dds ofSdxtetisiog theredfefrom
is in the projected position, the cleaning nmenber is

thp Baselto tHeasld ¢y land einit@inggamite thetasg! | di ng menber
i nstead of around the end tip of the inner guide
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a sliding nenber slidably supported so as to nove from
sliding,raeraber dsjinthesprojested ppsition, sk ¢leaningymember ispesitioned extending
the inner guide nmenber to a retracted position
arpundrthe sliding memben insteadafardung thesenditipt dfahe inhemguidesmember; and
sliding nenber is in the projected posit ion, the
cl eantubyjarshapel exeerial gdide aembet tahsuppbitstihe gliding rmber and
i nstead of around the end tip. of the inner guide
enBRBEhe inRBguide member and the cleaning member.

According to a further aspect of the present invention, a cleaner for an optical
fiber connector is provided comprising:

an inner guide member having an end tip that is a cleaning region;

a cleaning member that extends around the end tip of the inner guide member;

a sliding member slidably supported so as to move from a projected position
protruding from the end tip of the inner guide member to a retracted position retreating
from the end tip, such that when the sliding member is in the projected position, the
cleaning member extends around the sliding member instead of around the end tip of the

inner guide member; and




an external guide nenber that supports the sliding
menber such that the sliding nmenber is slidable

bet ween the projected position and the retracted
position and which is constantly biased by a biasing
means such that the sliding4nenber is disposed in the
proj ected position, wherein the sliding nenber

provi des Ui de s]ot. havin U.shape cross-sectjon,..
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| eftward and rightward directjons of the cleaning .
m sslidahle between the peojestedpositiog and the refractedposition japgd which is

THE ACCOVPANYI NG DRAW NGS These and ot her objects,
constantly biasedibyia biasing megusssugh that thesliding meszher is disposed inghe

foll owi ng description of exenplary enbodi mrents of the
projectedpasision, r ead i n connection with the acconpanying

drawings in which: FIG 1 is a side view of a cl eaner

f or where@ipthe sliding mefibe£510Vides £ fuidé §16f khivitig 4 U shdjR cross-section,

present invention; Fl 2 is a cross-sectional view of

and 1 ghideaftt RtrRA the ?{otvﬁllﬂ@nt% gflirlgﬁwarﬁ lafitd ri?l#'wt%ﬁgdirecﬁons of the

per spective view o e sli1ding nmenber

0j Lid QN IS a perspective view of
Pletgﬁlgkgﬁﬁg’igﬁg%égéﬁoer Fﬁﬁdgélof:etract ed position; FIG 5
depicts the sane view as FIG 4, but show ng the
condition with the «cleaning tape detached; FIG 6 is
a il Sg éli f_.the cleaning part when the tip part of
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condition; FIG 7 is a side view of the cleaner when
one Thesgand pthenebjeats; featires and-advantages vill became eledrer from the
cross-sectional view of the cleaning part of the
foltvdng descriptibnt dfexémplaty embodiments of the invention, read in connection

with the accompanying drawings in which:
FIG. 1 is a side view of a cleaner for an optical fiber connector according to the
present invention;
FIG. 2 is a cross-sectional view of the cleaning part of the cleaner;
FIG. 3 is a perspective view of the sliding member in the projected position;
FIG. 4 is a perspective view of the sliding member in the retracted position; |
FIG. 5 depicts the same view as FIG. 4, but showing the condition with the
~ cleaning tape detached;
FIG. 6 is a side view of the cleaning part when the tip part of the inner guide
member is in the protruding condition;

FIG. 7 is a side view of the cleaner when one side of the housing is rémoved;



end of the housing; FIG 9A and 9B are explanatory
draw ngs depicting the operations of the take up

reel; FIG 10 is an exploded view of the take up reel;
and FIG 11 is a cross-sectional view of the take up
reel . DETAI LED DESCRI PTI ONSOF THE | NVENTI ON An

enbodi ment of the present invention will now be
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el ement s. Referrlngto FIG 1, the optical fiber
enéeﬁﬂ'e@pb?mm eaner 1 of the present i nvention,

(hereafter "the cleaner"”) conprises a housing 5, and a

cl e&hGnA pad 9B Areixplanatoty drawinige depictingthe opdratidns of the take up

housing 5. Referring to FIG 2, the cleaning part 7
reglpnpri ses an inner guide nenber 9 around which a

cl eaning tape 3 extends along the |ongitudinal

di r ¥Gi MWnistah ek ﬁ@ﬂedﬂe&bfﬂieﬁﬂcedﬁ@&eindll sl idably
supported on the inner guide nmenber 9, a tube shaped

ext ¢16a}) @4icisss sERiSRRIvidw of B taktpReEl S the sliding
menber 11 and enconpasses the |nn r gui de nenber 9
and the cleaning tape 3, and a tube shaped gui de frane
15 that supports the external guide member 13. The
: e R0T; nor a. base part 9b and an
D LN E "———'*\”"-u DNt he base part 9b
rd the front (the left in FILG 129@ Thi s extend| ng
par badirgeny of the peessntdnventionwith pow with reference to
hwi se direction. Thus, even where a nurrber of
F16§t 1 t0al 1. In jhese deswingst ikeveforence numetalsddentify Hkeytlements. ¢ v
in 6 equipnent, the cleaning tape 3 on the tip end 9a
of tReferang torkdiGa (11, thappticat fiberrcommeectnr clegher 1 of the present invention,

(hereafter "the cleaner") comprises a housing 5, and a cleaning part 7 disposed at the tip
end of the housing 5.

Referring to FIG. 2, the cleaning part 7 comprises an inner guide member 9
around which a cleaning tape 3 extends along the longitudinal direction thereof, a sliding
member 11 slidably supported on the inner guide member 9, a tube shaped external guide
member 13 that supports the sliding member 11 and encompasses the inner guide
member 9 and the cleaning tape 3, and a tube shaped guide frame 15 that supports the
external guide member 13.

The inner guide member 9 comprises a base part 9b and an extending part 9c that
extends from the base part 9b toward the front (the left in FIG. 1).

This extending part 9c¢ is a plate shaped form, narrow in the widthwise direction.

Thus, even where a number of optical fiber connectors are installed in high density in



definitively into contact wwth the ferrule end face to
be cl eaned. The base part 9b of the inner gui de nenber
9 is supported by a supporting bracket 17
incorporated in the guide frame 15. A forceful action
driven by a first biasing #®eans 19 such as a coi
spring or the |ike, operates on a flange ad provided
on the part 9b, such at .t he |n
caBPPent, BT P LS H e SElof B ieBiiog piL O Pt ton
9d is in contact with an inner stepped part 17a of the
definitively inta gonfact With the fermilp-end fageto be ement in the
forward direction of the inner guide nenber 9 is
i nhiTihe bast. partBbuof thesinnerguidermensher Aris suppprtedbyua supporting
constantly maintained at the tip end 9a of the inner
brapketcly ineorperated inthetgaide ftapme i SN A forgefolactidn friven tfa first biasing
concave grooves 21 and 22 disposed in the flange 9d
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3.. Referring to FIG 3 and FIG 4, thﬂgldeslldlng menber
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bore 11 a (FIG™ 4) OW ng an axi s
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between a projected p05|t|on (FIG .3) protrudr ng
\ASioastan Cleaning pressurs is copstantly maintaingd,#f thediprend 92 of thejnner
retracted position (FIG 4) retreating than the tip
guideanayaber A op thercleshingregion.gA @airef cogave groewesétlemﬁaﬂrdmposed in
on the upper and under sides respectively of sliding
theflarige 9d Tinction aea guidg membenguidieg ither dledningtapehe gui de
grooves 23 and 24 have a U shaped form

cr oRefeifing toF16. B vind BIR 4, the'stidin Ewmwui aseSsubSantMly circular
24b that are sonmewhat W|der than the width of the

cyfh®RShdped fatRe Abered1h gflb g féﬂn%tfoll&{/ﬁ)g‘iﬁ‘hxxs extendmg along

restricting surfaces 23a and 24a that strict the
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ins'eﬂed %o g’ld enga gorezl%a. The sliding member 11 can slide along the

extending part 9¢, between a projected position (FIG. 3) protruding beyond the tip end 9a
of the extending part 9c and a retracted position (FIG. 4) retreating than the tip end 9a.

A pair of guide grooves 23 and 24 are formed on the upper and under sides
respectively of sliding member 11, extending along the bore 11a. The guide grooves 23
and 24 have a U-shaped form cross-sectionally comprising lower surfaces 23b and 24b
that are somewhat wider than the width of the cleaning tape 3 and left and right vertical

restricting surfaces 23a and 24a that restrict the movement in the widthwise direction (the



and 24. In the original state showm in FIG 2, or the
cl eani ng standby condition, the sliding nmenber 11 is
in the projected position. At this time, the cleaning
tape 3 is engaged so as to be capable of noving to
pass fromthe concave groovel 22 at the |lower side of
the base part 9b, along the | ower surface of the
.exf.endi art. h ujde. groqve 24 at .the.lower
SN SB ltBk i G, ) REmE Sl aaine Hrk ' Fiehind h slocide Bobyes 23
tgﬁ gui de groove 23 on the upper side, and the upper
m@ face of the extending part 9c, noving toward the
gui de groove 21 at the upper side of the base part 9b.
Wherinitheorigingd state showp dn F ﬁg 2x0n/188 cleaning standhyr conditign, the
position shown in FIG 4, the extending part 9c is
slidisigamémbsrl 1 asiinsthe projected position.oAt this tithe, thd cletining tape 3 is
11, thus the cleaning tape 3 extends fromthe groove

engdgedtsotak €0 beosuphble bfimoving tdpass ifioth the comabe grobve 22 at the lower
passing the tip end 9a of the extending part 9c and

sidd'6f1thé Bast part 95,0001} tBloWer bilkfack BP e ekicdi 9B&he guid
sliding mgrrber 11." That irs to say,e t he lgﬁggi ng ?%‘E)'ees

gréNe0s 1R 18WRCsidd 6t the ?ﬁn% Aek 1831%2@&?&35 h 1§ hfhe guide

menber 11 instead of I'p en extendin
{929 s Ldhi b S .he | ect ed
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f the extendin t 9c_.nsiead of t front face |
toﬁ'grdotpe © E100Y? gbgﬂé‘?‘rﬁ@‘r fide ﬂffg‘ﬁ %f”f‘?é’aglrh%d ing nenber 11

S the retracted Fosition (FIG 4). \Wen the,

sl i dVhep the sliding member | 1 moygs t gherrg pesitionjshemn iMEIG. 4, the

cleaning tape 3 can be detached fromthe tip end 9a
extendingpat,9c dseiatiyely advanced ingelationvto the slidiag pait 1 ) shustthe

cleaning tape 3 is now passing through the guide
cleapingdape Yétemid fidd the gtdose 24 atkhe fpvier side of ehie sliding $nember 11,

before, it is certain to extend around the front face
padsihghthetipiend 9a bf the @gtending part 9c and then to the groove 23 at the upper side
of the sliding member 11.

That is to say, the cleaning tape 3 extends around the front face 11b of the sliding
member 11 instead of the tip end 9a of the extending part 9c when the sliding part 11 isin
the projected position (FIG. 3), and extends around the tip end 9a of the extending part 9¢
instead of the front face 11b of the sliding member 11 when the sliding member 11 is in
the retracted position (FIG. 4).

When the sliding member 11 is in the retracted position, the cleaning tape 3 can
be detached from the tip end 9a of the extending part 9¢ as shown in FIG. 5. As the

cleaning tape 3 is now passing through the guide members 23 and 24 of the sliding



menber 11. Accordingly, even if the cleaning tape 3 is
separated fromthe tip end 9a of the extending part
9c, by noving the sliding menber 11 into the projected
position and bringing the tip end 9a of the extending
part 9c back into concealmer8 in the bore 11 a of the
sliding nenber 11, the condition of readiness for
cl eani.n shown in FIG and., FI G frly
0108 Elons it hatain teisni aripnd hepiat Tase 14h 8F e Slising]
gui de nenber 13 conprises a tube shaped first qguide
‘nEEVF 135 and a tube shaped second gui de part 27
positioned at the rear of the first uide part. The
bxt chasardingly,cvemif thrrleaningtepes is separated fom the i endrBabbe
9, the sliding nenber 11 and the cleaning tape 3
expendingipartédd, bynmoviag thedlitlingahémbes 12 énta therprdjected pesitioroas]
protecting t hese against soiling fromthe outside. The

rinpitig tRé\tlp eild 9d'6f the é)&éndil%ﬁﬁt Rdck fto @dndehlthefkin@héBére 11a of
gw e nmenber 13 (the ri side in FIG 2) and the

e Fithe ARRORLT I HRRECH oY sﬁ%ﬁ%ﬁ"tn"‘??ﬂzﬁ%f“i;sn‘g’r"g“‘f. o dgnd
F]@ﬁ%&#?é%mﬁ}?&}%é% gdiRgjts cannot be easily

separa engagenent of an engagi ng openlng

ase ui.de 25 and a_hoo
or oS TST IR ot 20 e el e memB 13 dopatses e SHaps g
J%ﬁ%ﬁéij FIG., 2, the sliding nenber 11 is arranged
aitpheshaped sgeond-guide part 27%81*19@@ atthe roaicaf; the first

(for cleaning) 33 of sufficient size to allow

guidecart; {The esernal guide member 13 gayersabe isnen guidesmemmbsr 9 the sliding
first guide part 25. The sliding nenber 11 is

mesbgyd i aad theycleahing téperposifisned insile an@ funstiosss agprétective means
capable of rotating in the circunferential direction.

prdtecting thése apsihstisbiling fioni the ouider gui de nenmber 9, the
sliding nenber 11 can slide between the projected

pos Ilgigg&fgf% ﬁm?giés'ei?ﬁlgyﬁi&_t R8oF feleRtbrif? Bhide Riinfbet {3 (tfe right
side in FIG. 2) and the front end of the second guide part 27 of the external guide
member 13 (the left side in FIG. 2) are fitted together. These fitted parts cannot be easily
separated due to the engagement of an engaging opening 29 disposed in the first guide
part 25 and a hook or protrusion 31 disposed on the second guide part 27.

As shown in FIG. 2; the sliding member 11 is arranged inside the first guide part

25. Further, an opening (for cleaning) 33 of sufficient size to allow insertion of a ferrule
is formed at the end of the first guide part 25. The sliding member 11 is supported by the
first guide part 25 so as to be capable of rotating in the circumferential direction. Thus,

in relation to the inner guide member 9, the sliding member 11 can slide between the

projected position (FIG. 3) and the retracted position (FIG. 4) and can rotate together



9 wth the inner guide nmenber 9. Further, the
relative forward and backward directional novenent of
the sliding menber 11 in relation to the external

gui de nmenber 13 (the leftward-rightward direction in
FIG 2) is restricted by theé stepped part 33a of the
opening 33 at the front end and the tip edge of the

econd guide part 27_at the rear end. . Accordingly, .

wih e el £ FH\%H’&ehén%‘Mhel’fh‘? rslatfye forpiard.nd haplopard directional

position (FIGS. 4 and 6), the tip end 9a of the
mexementiohthe pliding mempen Y ip welationote, therexterpal guide member 13 (the

together with the cleaning tape 3. As shown in FIG
leftwardtrighbwiard directiondh FIG.22)derestnidted biydhe siepped part 33a of the

supported by the guide frame 15 so as to be capable
opehing 3B ct thg fiont érndeant dliedy elgeaf khwasecond guddet pactr2 7(dt B rear end.

| eftward-rightward direction in FIG 2). The base part -
Addordififly Attendhe §1i8ngSREMBS 19Uk fithe Rifakted ?ﬁseiﬁ?:g ﬁissam bhd/6), the

kept biased to the forward direction ( war d
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t flange 27a is in contact with an inner stepped
%gjr't 15a of the guide frane 15 such that the forward

For oo Sandn PR i ptraet ol the sepid i pi o1 tsgypported by the

position protrudi ng beyond the tip end 9a of the
g“é‘;%ttléﬁ%‘? Iysoasite beeapableof sliding intheforvard/backwand digsgtion (the
the forward- backward directions in confornmance with
leftwerdrrightsward diregtiontie FEGt2)r The baseipdd flangd2Ta of 3he setondsguide
as shown in FIG 6, application of pressure to the
pas27ds oaistagtly Kept biastatbto théfarwardajiweodort (teenleftwatdrdiresfaminF1G. 2)
bi asi ng nmeans 35 noves the external guide nenber 13

bytansgesridebiasing rbaris36 stdh 4kia @ilsprhE br the liké."Moksdvbr tHebakéipart
direction, such that the tip end 9a of the extending
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forward directional movement of that flange is restricted.

Here, the sliding member 11 is in the projected position protruding beyond the tip
end 9a of the extending part 9c. The sliding member 11 can move in the forward-
backward directions in conformance with the movement of the external guide member 13.
Thus, as shown in FIG. 6, application of préssure to the external guide member 13 in
opposition to the second biasing means 35 moves the external guide member 13 together
with the sliding member 11 in the backward direction, such that the tip end 9a of the

extending part 9c is made to protrude out from the external guide member 13 together

with the cleaning tape 3.




10 Referring again to FIG 1, the guide frane 15 is
rotatably supported by a pivot shaft 37 disposed in
the housing 5 at the base part thereof. The housing 5
can be parted right and left. FIG 7 shows the cl eaner
1 with the housing 5 in th#0parted condition. Inside
the housing 5 are provided a positioning neans 519

for si.tionin e, cl eani,n art ./ at det er,n ned .
oo RS ST BHTCS | hE BAR faas i voatly SepoRBEhEY §piyor
for rotating the inner guide nmenber 9 of the cleaning
shafh 37 disposgd inythe howsing atthe bass part thepgafdi ng cl eani ng t ape
3 that has been used, a tape delivery neans 547 for
f eedihagousing 3 tan kel pasted righttanddefB Bl 7shows thelcleaperr lawitinthe
part 535. The positioning nmeans 519, cleaning part
housihg § imthe peaatcdndition\Mnsidethe hasing 5atb providéddgiositioning means
nmeans 547 can be provided by any suitabl e neans. Here,
51916r positidhing Ad dl€ani & aietermbRd POSitiond aAllv) 4 dleaning part
reference to FIGS. to 10. Henceforth, the
rotafifigineatidi 523 fortotaBifg tHMnmdr ghide nikaibek 9 of gie‘é.“léahingﬁ)art 7,3

referred to as the z diréction and t Irection O

. . ‘ _ : . .
il e ob R B AGHE aPhad Yok 1, d Bl BEielyiHeans
idipnin ns.519 ovides a.pluralit concave

s ek O TGSy apd's Bad £ eyt Bnccing a5 noar
521 that .extends from the base part of the guide
f r arfd PESHORINg ML, cleaning part rotang Megns 24, Winding;means 545
that engages the concave engaging parts 523a, b, c
and defivery meanscydd can be proyisdgd hy apysuiteble1aeans. Hereconeriljusirative
are arranged in a circular arc centered around the
expmpletwill fba desciBediwith ndference to FOGS A7 torkdet er mi ned angl e.
Thus, when the guide frame 15 is rotated, taking the
pi vdenedfarth, the’loagitidinal fizedtion of thehopsing 5 will ®e ecfery@ito as the z

engagi ng part 521 a is made to engage one of the -
direetivhaind tiedirgtion ofdpekdtior 4P thd mdhualopefatiflg part 535 is referred to as
the y direction.

As shown in FIG. 8, the positioning means 519 provides a plurality of concave
engaging parts 523a, b, ¢ and d, and an engaging arm 521 that extends from the base part
of the guide frame 15 and provides a convex engaging part 521a that engages the concave
engaging parts 523a, b, ¢ and d.

The concave engaging parts 523 a, b, ¢ and d are arranged in a circular arc
centered around the pivot shaft 37 at intervals of a predetermined angle. Thus, when the

guide frame 15 is rotated, taking the pivot shaft 37 as the point of support, the convex

engaging part 521a is made to engage one of the concave engaging parts 523 a, b, c or d,




11 thereby enabling the cleaning part 7 to be
positioned at a determned angle in relation to the
housing 5. Wen the convex engaging part 521 a is nade
to engage with the concave engaging part 523a, the
highest in FIG 8, the cleadlng part 7 is positioned
horizontally in relation to the | ongitudinal
' { t.he h i 5..0n.the. qther hand,. when
th%h%ﬂéﬁ%@%ﬁfg@as ReYC 30 Pelocsiiond of Fackmiined ngle o eliion o
h ge co ave engagi ng part 523d, the [|owest of those
% 9‘{s§‘g FIG 8, the cleaning part 7 is positioned at
a maxi mum upward = inclination in relation to the
| o n g%%thﬁ §onvgx engaging past 331 a isteadedn sngage with the eoricave
y, by directing the cleaning part 7 to a
ensampm ¥33acthe highestdn EIG)| 8 thetcheanmigearti7rig positioned horigoritally in
made to accurately come into contact with a downward
relatiormmiorthé longitedind) diredtivhlz 6fghelivasing 3. |On e bthePRardafhé the
and properly renoved fromthe dowward term nal. The

fivexaanl 52 Qtisd 4
o gAnp P SIS “ﬂ%@%?ﬁ‘?ﬁ‘“f@%?ﬁ?“%ﬁﬂﬁaﬂ%ﬁ the

1o&ssasfm5§épaea‘slﬁbm ¥, fHe g pg@ggygespose afhn F:k&hﬁﬂ&%ard

shaft” beari ngs 533a an

5 Bl B A LAY o
SRV B 1 TR e o T

ether wth the manual . operati part 535. The
%’F 9 aerusRiely come JUQ cotack Witha donaRvasbiprmion, therdhy enabling any
novenent of the rack 529 in the y direction is
soiting Vb easily and propertyt remioved fromuheidavmevard terininabf t he
pi nion 527. That is to say, by noving the manual
opeTae clegnipg part iatingnmeans $2Hinchidesapinith 527and aedck>29 that

is noved upwards or downwards thereby applying
engapeaiithahe binicn 527. diht Bkdft $31 dfiike FihiAS2T $€supported at both ends by

shaft bearings 533a and 533b dispbsed in the housing 5 such that the shaft 531 can rotate
around the z axis.

The rack 529 is disposed on an arm 537 extending from the manual operating part
535 and can move in a vertical trajectory (the y direction) together with the manual
operating part 535.

The pinion 527 engages with the rack 529, thus the movement of the rack 529in
the y direction is converted to the rotation around the z axis of the pinion 527. That is to
say, by moving the manual operating part 535 upwards or downwards the rack 529 is
moved upwards or downwards thereby applying rotational force either in the clockwise

or counter-clockwise rotational directions, to the pinion 527.




or counter-clockw se rotational directions, to the
pinion 527. 12 One end of a coil spring 513 providing
a rotational force transm ssion neans, is secured to
the end 531b on the side of the shaft 531 facing the
cl eaning part 7. The ot her 12nd of this coil spring
513 is secured to a connecting nenber 508 t hat fits

azabe@%e@d%mﬁn@b S 30e Lo b e ke,
RECHSIN IOV R A AT e

. {he p|n|on 527 is connected to the inner guide
°ﬂ§é‘*ﬁ‘af cofl spring 5{ 3, is segpred 14 ¢ongecting member S0% that fitsdogether with
cl eani n& part 7 is positioned at an inclination in
the basgpag Pbiof therianer guide snembiee 9 Thus, therceil spring 51 wansmits an
be snmoothly transmitted fromthe pinion 527 to the
rotatinnal dgive frcerfrotn ¢he deaningpartgtating meanse325gu itisteinnerguite 9
to be rotated about the extending axis thereof.

méaberio iThgt is@o 5dy(as the pinich 5715 bnrleBied & the ihtﬁﬁéﬁld@ﬁl'énibér 9 via
supported by a guide nmenber 541 disposed inth

| fs
th@@MFép?ﬂF31§ Gevés when 8 cfahig!part 9 1§ Bpéélﬁ(gﬁ?s %E%’J éﬂca?ioﬁén

vertical trajectory (the y axis

reﬁﬁbxf‘ﬂ) e 2968, the nk eq‘m% F:gr%é %g%wnlﬁ %a.ﬁsrr{elﬁ%h‘ F’l%ﬂl

appl yi'rng neans suc col
t he atln art 35ada

piffh 337 i ﬁ’ﬁ*@ﬁﬁ'&e B e
t he ugl atl g part 535 descends in response to
abB ‘é@%ghﬁsﬂ the direction shown by the arrow

inst the COI| spring 543, while the manual
ope mgg aFIG. 3the mnualaapg@nnmpm 535 issupposted by g ghidie
when that pressure is released, returning to the
mesmbegiSA b Hispesed iirt the housiirg:S so ausdnrbg capablesofmdveirrent orde i @vertical
wi ndi ng reel 549 for w nding used cleaning tape 3,
trajdetary (the y arish aadis\subjectto beiag blidedinthehpwad dirédtiof? by @ pressure

di sposed in the housing 5.

applying means 543 such as a coil spring or the like disposed between ﬂ1e manual
operating part 535 and a supporting member 544 provided in the housing 5. Thus, the
manual operating part 535 descends in response to pressure applied in the direction
shown by the arrow W against the coil spring 543, while the manual operating part 535 is
raised by the coil spring 543 when that pressure is released, returning to the original
position.

The winding means 545 includes a winding reel 549 for winding used cleaning
tape 3, which is rotatably supported by a shaft 557 (FIG. 7) disposed in the housing 5.

As shown in FIGS‘. 9, 10 and 11, the winding reel 549 provides a barrel 551 and a

first rotating flange 553 and second rotating flange 555 disposed on either side of this



As shown in FIGS. 9, 10 and 11, the wi nding reel 549
provides a barrel 551 and a first rotating flange 553
and second rotating flange 555 di sposed on either side
of this 13 barrel 551. This barrel 551 and the first
and second rotating flanges18353 and 555 have a disk
i ke shape extending in y-z plane, respectively. A

fi I,ni on 4 is, digposed on fhe ouyter syrfa
bwLigkﬁhv%WigSkwtgﬁﬁ 2 Wﬁﬁ%ﬂﬁ#@@@gﬁ have a
of the first rotating flange 553 while a second
digk likeshapesextonding; in yrzcplaney respectivelyt dy fisstpinionS54 is dipposed on the
second flange 555. Between the barrel 551 and the
outérsurfagedthgisirfacefdnahe)epr®site sidé torthe baree] 55 b) of it fisstiiodating
559 is provided, that transmts only rotational
flamge 653:whilé a sécond pimiont 556-is dispdeed o thebuter Sinfsve ofthetseeond
first rotating flange to the barrel 551. This first
flangt sB®Rt mechani sm 559 conprises a plurality of teeth .
563 di sposed on the side face of the barrel 551 facing

t he Bdriviehithé band Ssﬁé& m@%%&%&?ﬁ sgagmﬁgﬁeﬁ! g%pgﬁanism

first flange 553 that can engag

S PPl it dnad hfaroh® BBREAE o Bk S5 Xgse

. and, t ke, second, rotatjing fl e, 005 a econ .

i i, B SRR nepde Pube Patat 386 °TER Bl ey blanism 359
rotational .,novenent in the counter-clockw se .

COIPFises:a RIHrality ofjtesth 363 dispased anthe side fage-nfthe pameh fjlefacing the
the barrel 551. This second ratchet nechani sm 561

firgt, fiappe) 833, andyp glaw F65\disposadaan the §iost flangs 53 dhiat oan erigage with the
face of the barrel 551 facing the second fl ange 555,

teeth 86 hand cany bEad owtiverio(de thecoppbéitessidesto dlanbhrreb531)i ng

flange 555 that can engage with the teeth 567 and can

bendn thetsame thapher, bétiveerDfhp bsirélS5 53 iaflé tHeGeédhd rb@tihEHange 555 a
551). The w ndi ng neans 545 conprises a novable frane

se€ohd rixtoidt Miechaid® S6 1B prbvidid) that fr&niS HRly roGond YitWefent in

frame 575 includes a'first rack 571 that functions as
thécdiinte¥-R108RR1se direction in FIG. 7 of the second rotating flange to the barrel 551.
This second ratchet mechanism 561 provides a plurality of teeth 567 disposed on the side
face of the barrel 551 facing the second flange 555, and a claw 569 disposed on this
second rotating flange 555 that can engage with the teeth 567 and can bend outward (to
the opposite side to the barrel 551). |

The winding means 545 combrises a movable frame 575 that rotates the winding

reel 549. The movable frame 575 includes a first rack 571 that functions as a drive géar
to engage with the first pinion 554 and a second rack 573 that functions as a drive gear to

engage with the second pinion 556.



to engage with the first pinion 554 and a second rack
573 that functions as a drive gear to engage with the
second pinion 556. 14 The novable frame 575 is
supported by a guide rail (not shown) provided in the
housing 503 so as to be abld4to slide freely in a
vertical trajectory (the y direction) only. The first

rackn,b571 e es W t.h teeth,at the front. end (the.]eft
o deTte ovable Teante 375 if suppprted by 4 Eyide ittt hem) prayided in the
Seco rack 573, en s.Wth teeth, at, the sear .end
housing QS% §hes to Bhble;to in g vertigal tajectpry (thery direcgiap) only.
More specifically, as showmm in FIG 7, the first and

secokhs firstarek 371 engages with teeth atfhe fontend{(therledt side ineFIG. 7) of
first and second pinions 554 and 556 in the positions

the Gtshpinibn1 53 wehilethelsechmd sk 573 Erfgagesowittatekthat therrearend {the right
when the novable frame 575 together with the first

sidenid HecDuf thicesekondpidion 586 SKMbredpécificallys as s FIG. 7, the first
trajectory (the y direction), the first and second

andisBiond ¥acks 47 PRsH $T3CenigAieAlith the reldiive first ahd 3B piffions 554 and

di rections. The operations of the ratchet nechani sms
5561t Hbsitidns ffided{ 80P Afoudll M BRI ! T OWhGeh

descri bgd \i:lvls thr e¥ erence ‘?g! gli—ilg%gﬁgoﬁa%g%ﬂ‘%d %? WE ©

' . ' the Vi frane

mEblq SlIE S7S Elethot ik Bl BhE st b s TE 7§ B

The fi.rst rack 571 .rqtat the first, rotatin nge .
vegag! fojeibmy st oo, Be fre and speond pintans 354 e ety i

the arrow F). viia the first pinion 554. The second rack
mutpally oppesitesdirectignssecond rotating flange 555 in the

cl ockwi se direction Eindicated by the arrow G via

t he Beoperatipasifshe et echanisms 539 aret 56drandfof theswinidingreel

and second ratchet nechani sns 559 and 561, the barrel
54954l tnowrte desdribedimtith réferencotoRIGSgIA ] 9B gnd 1R53 and 555

that rotate in the counter-

FIG. 9A illustrates the operations when the movable frame 575 moves downward
(the direction of the arrow E).

The first rack 571 rotates the first rotating flange 553 in the counter-clockwise
direction (indicated by the arrow F) via the first pinion 554. The second rack 573 rotates
the second rotating flange 555 in the clockwise direction (indicated by the arrow G) via
the second pinion 556.

Due to the action of the first and second ratchet mechanisms 559 and 561, the
barrel 551 turns only with the rotating flanges 553 and 555 that rotate in the counter-
clockwise direction. Accordingly, the barrel 551 turns with the first rotating flange 553

thereby rotating in the counter-clockwise direction (indicated by the arrow H). The claw




cl ockwi se direction. Accordingly, the barrel 551 turns
with the first rotating flange 553 thereby rotating
in the counter-clockw se direction (indicated by the
arrow H). The claw 15 565 of the second ratchet
mechani sm 561 bends toward tle outsi de, passing over
the teeth 567 and the second rotating flange 555

tates clockw se wit.ho n ing.. FIG, 9B shows th
SO o i i 6 Bos it the Rovids PRRAS Qverthe
méthg%}]caé&d by the arrow 1). The first rack 571 rotates
Apd the,sg iwwsﬁﬁ@e 555 rotatgs elpekwisewithpus engaging.
direction (indicated by the arrow J) via the first
pi ni 3§- 8B showsthe opergtiensrvehen thermovahle frame 5 movesoupweird
rotating flange 555 in the counter-clockw se direction

(indientédolyt thelatrgwilhe arrow K) via the second pinion 556.
Accordingly, the barrel 551 turns with the second

r ot altierfiystrack§iFi rotabestthefirst RtAing flangO558 iathe¢lockWibddirection
thereby rotating in a counter-clockw se direction

(indicHbdsy 18€ altw TN ia iR fir8Vpitdon S5ACTRE 9&%&&&95&%&& thet

rat chet nechani sm 559 bends toward the out sl

<3PAB0RG 55015 08 3 o

flange 5
. rdi A n the novable frane 575 noves in
vigfifsdettind binion

e upward or downward direction the barrel
551 rotates cpunter-clockwi se. in FI 7 .t her eby
wi ndhrgRigay B Barr HE{ i m?ﬁ@ﬂ%&m'ge flange 55 that rotates
further conprises a crank rod 577 that noves in
cquptefseloeievise thereby rofatingin asountsr-rlagkwise direstion (indigated by the
the novable frane 575 to nove upward or downward.
aroy M) Theplawdi$s 97 thei firstrratchet axichanism 569 berdls aoward ¢hesoutside,
by a shaft 579 provided in
passing over the teeth 563 so that the first rotating flange 553 rotates clockwise without
engaging.

Accordingly, when the movable frame 575 moves in either the upward or
downward direction the barrel 551 rotates counter-clockwise in FIG. 7 thereby winding
the cleaning tape 3.

The winding means 545 further comprises a crank rod 577 thai moves in response
to the manual operating part 535, and drives the movable frame 575 to move upward or
downward.

This crank rod 577 is rotatably supported at one end by a shaft 579 provided in
the housing 5. At the other end, the crank rod 577 has a pin 581 that engages a elongated
opening 539a disposed in the manual operating part 535 inside the housing 5, while in

substantially the mid-region of the crank rod 577 a drive pin 583 is provided that engages



the housing 5. At the other end, the crank rod 577 has
a pin 581 that engages a el ongated opening 539a
di sposed in the nanual operating part 535 inside the
housing 5, while in substantially the m d-region of
the crank rod 577 a drive pilé 583 is provided that
engages 16 a el ongated opening 575a di sposed in the
vable frame_575. These. el ongated openings 539a and |,
a ejomgated pening n‘réga amnwrgméhe moag@a?rweéﬁérpﬁwﬁ eloggated openings
direction and absorb novenent in the z direction of
539n and, 5 FSazma foxmad haningjan ¢lengated shape indhez direstion and absorb
conjunction wth rotation of the crank rod 577. \Wen
movementiinthe zdjrectioniofi thegpin 68 5@l the driveepia 383 dcasring in conjunction
i ndi cated by the arrow Wand noves downward agai nst
witlin eotatiosi dfitlenaankabd SA® coi | spring 543, the pin 581 of
the crank rod 577 is pressed down and the crank rod

577 WhéRihe maraxIBpefating p053 518 pAdsOiBdlad iBicated BY theaffow W and

The novabl e frane 575 1s pressed dowward by the drive
3 dotmwaid ili
P} doRAA dedholhERSilich ot e oot 335, HEY AR B etk
. [ aj rjiven by the.resilien
rol 377 iRy R Sean RRLS il Bt e
5 IS ush wa and the, crank rod 577 turns
Shﬂ%v%&?-dTﬁ) %Y?qi“ggﬁpsé i pessest dovmveapd by %?élnvaamﬂ@f the crank
frane 575 is pressed upward by the drive pin 583 of
r°9§27€?ékﬂpﬁﬁﬂ9“9ﬂ¢“bnd moves upward. In this w nding
means 545, if the manual operating part 535 is
pr esWherethe prassurerisirelsased fandi the isanBalaperating pert 835 thosesupward
the barrel’ 551 of the winding reel 549 rotates
againdriven by theatksilienee bfithEicil spring®As; thepimb8 lnofithecrank fid 577 is
rotating flange 553. If the pressure applied to the
fidthé 6@nk fod 57730k Spwaldgivedtihg lahRmaedhhR 579. The

frame 575 noves upward and the barrel 551 of the
m¥¥aBIt fiiné S is PreSsed UpaRPby thE BHEE pinl 538 Kot Srdnk rbd $77 dnd
moves upward.

In this winding means 545, if the manual operating part 535 is pressured the
movable frame 575 moves downward and the barrel 551 of the winding reel 549 rotates
counter-clockwise in FIG. 7 together with the first rotating flange 553. If the pressure
applied to the manual operating part 535 is released the movable frame 575 moves

‘upward and the barrel 551 of the winding reel 549 rotates counter-clockwise in FIG. 7
together with the second rotating flange 555.

Accordingly, the cleaning tape 3 is wound by determined increments by the

winding reel 549 when pressure is either applied to or released from the manual operating

part 535.



together wwth the second rotating flange 555.
Accordingly, the cleaning tape 3 is wound by

determ ned increments by the w nding reel 549 when
pressure is either applied to or released fromthe
nmanual operating part 535. 17 The delivery neans 547
i ncludes a reel 585 on which the unused portion of the

cl eapy : ' Thi eel 585.i s rotatabl

supp 1A uehah 347 RERes b STR wilcly e SRt eRator e
The reel , 585 i bj egt_ L0 a, suitabl e degree aof e
clpang B0e3 B Wotnd- THR15e 585 Sy fhoporsed s sttt 587 provided in
pE}otr,usi on (not shown) disposed on the peripheral
the hoysingS.of the shaft 587 or a spring (not shown)
supported by the shaft 587 and di sposed between the

r eel Tiegsel8d is subjectiowrsiuitable degrer ef resistancel whenirotgtingidue 8 the
is prevented from being delivered fromthe reel 585

effest of 4 pratrusien(niot shdwan) disposedion ggpenipheral subfacé bfithe skh%587 or a
of the cleaning part 7. Since the cleaning tape 3 is

speing (bt Bovr)suppditti by theshaft 589 andBispdred bétweer M rée? 8BS and the

585 in conformance with the arrows a, b, ¢, d and e in

hduisig 57 Thas) theW1eBihgapd 3 @Jxr&fen{eheﬁ'orﬁ pag h&i&f&&sﬁ&@ ﬁﬂ-,ﬁrhéei 585

supplied to the tip end 9a of the cleahing part

SN reQlirdd 58 HoltP t t he
RN o B8 Hosk BRE P 1 enl} 97 o B ASER pBRT, ' 7
a w f.ormed,i.n the housing,.5. W t he, cl eaner
1c o%}gﬁ%\éﬁl}? glgarruhg F‘ﬁ? 3 i ound by fhe 3‘1“8!&?\5 Wﬁ\{“‘&p@"gmsﬁ"m e reel
und the .w nding neans 545 by depressing the,
SE3R agwgémcaw%ﬂmwm B, Gudeandieria FIG 7, an unvsed portiopof the
1l is inserted in the opening 33, while cleaning tape
tapesis gapsisjently supplischte the tipend e of thereleaningait 7. Thus,
soiling on the end face P 1 is renoved by consistently
r eneligcimpuatof cleaningtape3 that has been used and the amount remaining can
be checked from the outside via a window 589 formed in the housi;lg 5.

With the cleaner 1 configured in this way, used cleaning tape 3 is wound by the
winding means 545 by depressing the manual operating part 535 when the ferrule end
face P1 is inserted in the opening 33, while cleaning tape is delivered from the delivery
means 547. Thus, soiling on the end face P1 is removed by consistently renewed
cleaning tape 3. |

A removable cover 591 as shown in FIG. 1 can be installed over the cleaning part
7. This cover 591 is preferably joined to the housing 5 by a band 592 so that it does not
get lost when removed.

The cover 591 comprises a tube shaped part 595 and a removable cap 597

attached to the end of the tube shaped part 595. The tube shaped part 595 has an



A renovabl e cover 591 as shown in FIG 1 can be
installed over the cleaning part 7. This cover 591 is
preferably joined to the housing 5 by a band 592 so
that it does not get |ost when renoved. The cover 591
conprises a tube shaped parﬂ8595 and a renovabl e cap
597 attached to the end of the tube shaped part 595.

. sertion oI e
infefor 1416 oY S5y BAR 3R 1 e 35 Rfbecf apd BY Rl °°ap 597
renmovi ng t ca 7, clea rforrred
cifspia 30 2 Psﬁamf@m&tae Gover Aal thobSiid g s Hcesing Tateh
cle ng the rrule end face of a ferral e connect or
e UhPEccanmefe detmie e foes of siemele someta deseiedige oo adaptr
corres into contact with the adapter, thereby noving
the extemal guide memherd3omes into confant withdhe adapter,cherghy mhving
in conjunction withthis, the sliding nmenber 11 noves
relativelp backswards(thedigho side iniFiC{. E) @hilelin coAjunttiorswith this, thewtiding
cl eaning tape 3 may becone detached fromthe tip end
ménberfl 1tnieves e radtacRa positise(F18. 40 AR Rines B @Meaninflape 3
shown in FIG 5, the detached cleaning tape 3 passes

m&EBdcae db@ciRd! R tHedipaioa 3¢ tlﬁflnnerr l3Ride RiEAibepY '{’&esome reason.

menber 9 extendi ng around the sliding nmenber

ESHTAI  THS  Sh T e
o e A Bk BB, 8 .

retr nt o slidin nenb r. 11 d the cl eanin
 th Syrngl g dpfraﬁféﬁ-’»tl%m Forard e s lef R FIG. 2), the
front face | b of the slldlng nenber 11. That is to
sliding member 41 moye%tortb@ priojected positior (Bl B, thedipcind; Ssrof thei ipner
to commencenent of the cleaning operation. In this
guidgrrémber 9 refréats into the glidingymembert 1 17andsheé cleamingeipé B is dllowed to
femal e connector, the external guide nmenber 13 once
pass@vienthe@snter ofithefromfacect buftte dlih&nf&ﬂélﬂi@ 112 THat T Ry, there
backward and the sliding nenber noves to the

is & PénirA Qs Gié sp@dby batidition!Pror f commencement of the cleaning operation.

In this condition, if the cleaning part 7 is inserted in the female connector, the
external guide member 13 once again comes into contact with the adapter and moves
backward and the sliding member 11 moves to the retracted position (FIG. 4).
Accordingly, even if the cleaning tape 3 detaches from the tip end 9a of the inner guide
member 9, the original condition can be reverted to by performing the above described
operation thereby enabling the cleaning operation to be performed swifily.

Further, by applying pressure in the direction W to the manugl operating part 535
during a cleaning operation, the inner guide member 9 rotates left and right about the

extending axis thereof and the combination of this rotation action with the forward




Accordingly, even if the cleaning tape 3 detaches from
the tip end 9a of the inner guide nenber 9, the
original condition can be reverted to by perform ng

t he above described operation thereby enabling the

cl eani ng operation to be pedforned swiftly. Further,

by applying pressure in the direction Wto the manua

operating papt 535. duri cl.eani oper at
PR oSt s aping Y LihaBlef Lol <R BieE P10 by and
fEx.te di.n xi s thereof and the conbination of this
effigientty ion with the forward 19 novement action
of the cleaning tape 3 _enables the ferrule end face P1,
to behigembadimentvas desaribed using g cleaning tape 3pg the cleaning material
enbodi nent was described using a cleaning tape 3 as
for the cleanernhowevienit ds alsd suithble to use adfilementitypdcleaning materials
al so suitable to use a filanent type cl eaning
mat dnishort, this embodiinent ¢fl acleaniofdr ae optical fibercbrssetor atatding to
an optical fiber connector according to the present
thé Eté@éﬁtlir%nﬁéﬂﬁhﬁé}% tHe Telldwing ®inies:f eat ures: First,
this optical fiber connector cleaner conprises: an

el ongat ks bpf ﬁgﬁcgﬁnggg‘greén&%},mgﬁg&ng a base and an

end tip, around ani ng” menber (3) extending

: Eo?#%@%giféf#“sﬁiFﬁégiﬂ#?@ B bR P A s oy which
» Rt 5Eip 3]l B bt B 6 v G o

having a pair of guide parts (23, 24) that guide the
ﬂ‘Eg%?Srﬁ‘PH’@eﬂéﬁ‘ﬁéflﬁire%om%ﬁgé‘&@@q%;betvveen a projected

position protruding beyond the end tip of the inner

gui cislidingtmaember ! B supnorted se as todei capahle ofslidingtalong the inner

beyond the end tip, such that when the sliding nenber
guide nembérang haying & pair pHguide parts (231243 thmtguide thewhdaninginsember,

positi oned extending around the sliding nmenber

wﬁgﬁbbgﬁidg Egt&feem B Brdjévtedpimitioh PratfudinpebelybiEthe @hd P of the inner
guide member and a retracted position retreating beyond the end tip, such that when the
sliding member is in the projected position, the cleaning member is positioned extending
around the sliding member instead of around the end tip of the inner .guide member; and

a tubular shaped external guide member that supports the sliding member and
encloses the inner guide member and the cleaning member.

Second, the sliding member can slide, together with the external guide member,

relative to the inner guide member, along the axis of extension of the inner guide member.



a tubul ar shaped external guide nenber that supports

the sliding nenber and encloses the inner guide

menber and the cl eani ng nenber. Second, the sliding

menber can slide, together with the external guide

menber, relative to the in@8r guide nenber, along the

axi s of extension of the inner guide nenber. 20

Thi r.g.. e sliding.renber can rgtate, fogether, wt

{ e Thirc R sTtng nFRERHEE P e, ket it e BRericida membere

nber . around the axis of extensjon of the inner .

re[?ﬁ.wa@ the gxtemal guids pember; araund,the axis|of gxteasion el the innprguide

constantly biased by a biasing neans such that the
memberi ng mermber is in the projected position. Fifth,

t he cl eani ng menber is capable of noving, along the

axi Foyfthethe extsinahguide meinberi is nenstantly biasedbfoebiasihg areatswuich

base.of the inner guide nmenber around the end tip back
thatcthe Sllilpmembé&ix infthe plogectsdipbeitions t S are gui de grooves

having a U cross-sectional shape. Seventh, the guide

gr ORIfR, tH@@lEﬁ{iﬁ% MBmB& S biffabie VT midvidh, hidfg tHEMxis ot'&klediSitn of

of the external guide nenber to restriCt the novenent

Pk Buide ALY TIRTHIE base B 1dnnd: BHE Hlnfi Bonfd 18 5ht BB back
toﬁ%g’ the cleaner for an optical fiber connector

conpri'ses an i nner guide nenber having an end tip that
is a.cleaning region; a cleaning. nenper that extends
o o A 18 Sl PR B0k GraoN PR A1 crRskSestionalshape.
sliding nmenber slidably supported so as to nove froma
pr ojJs¥enth, the,gyide greovesaperataiinicgniunetion with the dnner purfiice pfithe
i nner guide nmenber to a retracted position retreating
externalguide member toyestrictdhe mosementef thefvieaningdnemperimiher i s
in the projected position, the
perpendicular direction to the axis of extension of the inner guide member.
Eighth, the cleaner for an optical fiber connector comprises
an inner guide member having an end tip that is a cleaning region;
a cleaning member that extends around the end tip of the inner guide member;
a sliding member slidably supported so as to move from a projected position
protruding from the end tip of the inner guide member to a retracted position retreating
from the end tip, such that when the sliding member is in the projected position, the

cleaning member extends around the sliding member instead of around the end tip of the

inner guide member; and




cl eani ng nenber extends around the sliding nmenber
instead of around the end tip of the inner guide
menber; and 21 an external guide nmenber that supports
"the sliding nmenber such that the sliding nenber is

sl i dabl e between the projectZdd position and the
retracted position and which is constantly biased by
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movenent in the | eftward and rightward directions of
congtantly biasgdrhy ahiasing mesngsyehithat the lidingimember is dispegedtim the

the sliding menber is formed as a separate body to the
prejected pasitioni de  nmenber and is supported so as to

rotate freely together with the inner guide nenber.
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connector cleaner, .the sliding nmenber having a guide
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det ached, can slide between the projected position

ﬂl%ﬁhﬁiﬁéﬁéﬁlb@fﬁ@g%élﬁn%é’gﬁﬁ@'sw{ the inner guide nmenber

and the retra positTon retreating beyond that tip
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around the center part of the front face of the
memnberihaying geeprisle grooms drommwhish the ¢leaning mémbkrdgesmotibecomes
moved to the retracted position, the tip end of the
detaghed, causlile betwesn thei projeeted positign priotreding ot the fip efid of the
_fromthe sliding member while pushing the cleaning ,
innergoide nentber bibthe detadted position titRaling beybid haf@NERD Even if for
menber can be
example, during cleaning the cleaning member or cleaning tape detaches from the tip end

of the inner guide member, because the cleaning member is restﬁctéd inside the guide
groove, if the sliding member is moved to the projected position, the detached cleaning
member can be reengaged to extend around the center part of the front face of the sliding |
member. Thereafter, if the sliding member is moved to the retracted position, the tip end
of the inner guide member is made to project to the front from the sliding member while
pushing the cleaning member from the inside. Accordingly, the cleaning member can be
swiftly engaged to extend around the inner guide member without the use of a tool.
Further, when cleaning is not being performed, the cleaning tape can be protected from

soiling from the outside by an external guide member covering the cleaning tape.




swiftly engaged to extend around the inner guide
menber without the use of a tool. Further, when
cleaning is not being performed, the cleaning tape can
be protected from soiling fromthe outside by an
external gui de menmber coveri28g the cl eaning tape. 22
In the present invention the sliding nenber is forned

as arat e. bo to the externgl .gui de menber and is
=B PR iny lonfe Sting Pembo Y G s & sparaie by o the
Lnner . guide nmenber, thus the end face of a ferrule

e (guide tpembeg and, is suppasted|sq ag tosatatalren)y together with thednner
novenent. Although the present invention has been

gyids mgmbers thus thecenil face off A derrule can et swiftlyeand progiedy ckedned by a
enbodi nent thereof with reference to the acconpanying

rotationalmgevement.i s apparent- to those skilled in the art
t hat changes and nodifications are to be understood as

| ncl Alteshgliilie preseht inverion Badbech FallyPdR&SBEd ih C¥HELAGH WHE the
defined by the appended clains unless they depart

B e e W Kt R e e A
oAREENEED QO SR P ol BT e AU hodioh B 1 nlefigood a
in0fd 9188 ofeblc (FHRE rodnl inyiidhd e e Abpsdediafims
Ry e oot Or i cod in that



the cl eaner further conprises: a sliding nmenber (11)

supported on the inner guide nenber (9) to slide from

a projected position protruding fromthe end tip (9a)

of the inner guide nmenber t@3a retracted position

retreating fromthe end tip (9a) along the axis of

extension of the inner guide nenber (9) together with

giﬁg3@$ernal gui de nmenber (9), and rotate around the
extensi on of the inner guide nmenber (9)

together with the inner guide menber (9), and having

a pair of guide partsﬁ%ZS 24) that guide the cleaning
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hbkamhgdegiqn;rrenber (11), and when cleaning a ferrule

e | fib he sl di
ﬁgnbegcciﬁ;ngﬁ% o éﬁtsﬂéll"?rgdr@éaﬁgl%%ggp %%1 sl '(ﬁ%@ move
ﬁg e\‘/’ae:ﬁ(@@t?eé\ijé; ﬁ{ggghérgu}egmguu de member (9) is

in relation to the sliding menber
( 11) amehemahguldc)meaﬂ'ler (3D enc¢losing thedmar guidsmember £9) and the
d the cleani.ng menber (3) cleans the ferrule end
E‘@n%f“em]f’ebglljs’cal fi ber connector by the rotation
aroungh,{,lg@tegﬁbanp{hatextensi on thereof with the
novenent a the axis of extension thereof, and the
cl eanth@g:lmmbgrthéﬂ)omm’lséﬁl i vered from a deliveri ng
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around the axis of extens1on of the inner guide member (9) together with the inner

guide member (9), and having a pair of guide parts (23,24) that guide the cleaning
member (3), and

wherein in the cleaning standby condition, the sliding member is in the
projected position and the cleaning member (3) extends around the sliding member
(11), and when cleaning a ferrule end face of an optical fiber connector, the sliding
member (11) moves to the retracted position, and the end tip (9a) of the inner guide
member (9) is relatively advanced in relation to the sliding member (11) to be in
contact with the cleaning member (3), and the cleaning member (3) cleans the
ferrule end face of an optical fiber connector by the rotation around the axis of
extension thereof with the movement along the axis of extension thereof, and

the cleaning member (3) is delivered from a delivering means (547) and

wound by a winding means (545).

2. The cleaner for an optical fiber connector according to claim 1, further
comprising a biasing means (35) for biasing the external guide member (13) to

maintain the sliding member (11) in the projected position.




the guide parts are guide grooves (23, 24) for
restricting the novenent of the cleaning nenber (13)
in the perpendicular direction to the axis of
extension of the inner gui @a nenber (9).

3. The cleaner for an optical fiber connector according to claim 1 or 2, wherein
the guide parts are guide grooves (23, 24) for restricting the movement of the
cleaning member (13) in the perpendicular direction to the axis of extension of the

inner guide member (9).



