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
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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 grease 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.



2 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
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cleaning tape is drawn out as the cleaner is used so
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the head member once again. This recovery operation requires wrapping the 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 probiems
in terms of operating efficiency and maintenance of the tool. For example, the
arrangement of the tool is réquired Vin preparation for the cleaning tape dislocated during 2
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.




wi t hout using a tool. 3 In order to achi eve the above
obj ect, according to a first aspect of the present
invention a cleaner for an optical fiber connector is
provi ded conprising: a elongated inner guide nmenber
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a tubular shaped external guide member that supports the sliding member and
encloses the inner guide member and the clcanéng 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 posiﬁon, 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 4 an external gui de nmenber that supports
the sliding nenber such that the sliding nenber is
slidabl e between the projected position and the
retracted position and which 4s constantly biased by
a biasing nmeans such that the sliding nmenber is
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following description of exemplary 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 removed;



menber is in the protruding condition; FIG 7 is a
side view of the cleaner when one side of the housing
is renoved; 5 FIG 8 is a cross-sectional view of the
cl eaning part of the cleaner and the front end of the
housi ng; FI G 9A and 9B are expl anatory draw ngs

depi cting the operations of the take up FIG 10 is an

expl oded view of the take up reel; and FIG | 1 is a
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Referring to FIG. 1, the optical fiber connector cleaner 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 Ease 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



This extending part 9c is a plate shaped form narrow
in the widthwi se direction. Thus, even where a nunber
of optical fiber connectors are installed in high
density in 6 equipnent, the cleaning tape 3 on the tip
end 9a of the extending part 9c can be brought
definitively into contact witth the ferrule end face to
be cl eaned. The base part 9b of the inner guide nenber
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inserted into and engages this bore 11 a. The, sl idi .
gwidpgaember 9.orthes¢leamingicgiog- Anpair %@%@ﬁﬂi@@%&? 21 8pd 9 Bposed in
bet ween a projectedggosition (FIG 3? protrudi ng

the flange 9dHfunctiop as aguils mesber iguiding the gleagjnp tape 30c and a
retracted position (FIG 4) retreating than the ti
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this circular cylinder shape, while an extending part 9c¢ of the inner guide member 9 is

inserted into and engages this bore 11a. 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 have a U shaped formcross-sectionally
conprising |lower surfaces 23b and 24b that are
somewhat w der than the width of the cleaning tape 3
and left and right vertical restricting surfaces 23a
and 24a that restrict the novenent in the w dthw se
direction (the 7 direction of“the arrowin FIG 3) of
the cleaning tape 3 engaged in the gui de grooves 23
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gui de groove 21 at the upper side of the base part 9b.
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position shown in FIG 4, the extending part 9c is
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passing the tip end 9a of the extending part 9¢ 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 is in
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 9c as shown in FIG. 5. As the

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




the retracted position (FIG 4). \Wen the sliding
menber | | is in the retracted position, the cleaning
tape 3 can be detached fromthe tip end 9a of the
extending part 9c as shown in FIG 5. As the cleaning
tape 3 is now passing throughsthe gui de nenbers 23 and
24 of the sliding 8 nenber 11%as before, it is certain
to extend around the front face 11b of the sliding
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positioned at the rear of the first guide part. The
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9, the sliding nenber 11 and the cleaning tape 3
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protecting these against soiling from the outside.

The rear end of the first guide part 25 of the external guide member 13 V(the 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



As shown in FIG 2, the sliding nmenber 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 forned at the end of the
first guide part 25. The slidbng menber 11 is
supported by the first guide’part 25 so as to be
capabl e of rotating in the circunferential direction.
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#i ng 33 together with the cleaning tape 3. As shown
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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 9¢c. 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 pressure to the extemal 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 9¢ is made to protrude out from the external guide member 13 together

with the cleaning tape 3.



end 9a of the extending part 9c. The sliding nenber 11
can nove in the forward- backward directions in
conformance with the novenent of the external guide
menber 13. Thus, as shown in FIG 6, application of
pressure to the ext er nal gui de nenber 13 in

opposition to the second bi adPng means 35 noves the
external gui de nmenber 13 together MAth the sliding
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guide frame 15 is rotatably supported by a pivot )
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Henceforth, the longitudinal direction of the housing 5 will be referred to as the z
direction and the direction of operation of the manual operating 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, c 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, ¢ or d,



As shown in FIG 8, the positioning nmeans 519 provides
a plurality of concave engaging parts 523a, b, c¢ and
d, and an engagi ng ant 521 that extends fromthe base
part of the guide frame 15 and provi des a convex
engagi ng part 521 a that engages the concave engagi ng
parts 523a, b, ¢ and d. The ddéncave engagi ng parts 523
b, ¢ and d are arranged in a circular arc centered

round vot shaft 37 at i.nterval a . .
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or d,Whén thheomieyx eogaging pagt $21a ls:me&ﬁomglgmmﬂr the goprave
positioned at a determned angle in relation to the
dngagingparb 5234 the Highestdn VG X3, elnege einivey grear 7 isFidsitianédshorizdstally in
to engage with the concave engaging part 523a, the
BlaflBe 6 the onigitddlindl, difebGorC2 6BRE Reush 3. Gn tife diébahd)Witdn the

horlzontally in relation to the Il ongitudinal

&h&&@éﬂgﬁ%ﬁeé St 55 [\Fis AR tdehoage Qf’ch&llihec&%enﬁﬁéiﬂg zWﬂgZBd, the

engag| ng part |s made to engage Wi th
ek L e

amaxwrum vvard |ncI| | nre on.to

e e A feﬁﬁf%atﬁ%ﬁ §ings; Hiipis way, by
way, b directing the cleanjng part 0.a ) ‘

diresting e slenning pavidite aaﬁ@eennmﬁg “EWéférﬂnBES’ the cleaning part Jean be
made to accurately come into contact with a downward

materth aeduratelyaowisyintosaplactrwitha Jowswirditerginal, thereby engbling any
and properly renoved fromthe dowward term nal. The

solligno be egsilytand propletlp gemmad SronPthe idoohwesstesmipalni on 527

and a rack 529 that engage with the pinion 527. The

Zh af tTHeHleaRingtpaft rbiatth®heR 525 incltdkR A Piridn 527 bed dirack g9 that
y

engage with the pinion 527. The shaft 531 of the pinion 527 is supported at both ends by

shaft bearings 533a and 533b disposed 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 529 in
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.



shaft bearings 533a and 533b di sposed 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
t he manual operating part 535 and can nove in a
vertical trajectory (the y direction) together with
the manual operating part 538 The pi ni on 527 engages
with the rack 529, thus the novenent of the rack 529

ia?ou nd%§ %bdd"{ Z%%’fllssggFé ? hj: Pfﬁl lrtbgnféj B lonliléfgfc%ttﬁhdrgﬂsmn means, is
Bl B e B e

therehy a pIy| rotational force either int

oll Spsinectiris sacueer do R wPRRSCHag rapmbﬁraﬁﬂsdhatéﬁf faggtper with
to t he p| nion 527. 12 One end of a coil spring 513
ihe basediartPbeofithe innergwide member % rEhws,the soibspringaiig transmits a
secured to the end 531 b on the side of the shaft 531
fotationg drive ferce fdimibe pRating part hetatiighaeans SBfl twthe tiimies guide
coil spring 513 is secured to a connecting nenber 508

fnBAber 9, U Bhalt E’sg:ﬁts las Welginioh 527 Rasoindtidd to Uk her didd Meaber 9 via
gui de nmenber 9. Thus, the coil spring 513 transnits a

hetad & 51§f E‘%e‘ﬁ \L&h% SIERihg fiﬁ-tﬂsgﬁﬁitﬁﬂed)ﬁ%i .ﬁaingﬁbm

nmeans e |1 nner gul de
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art 7 IS, posi ncl i.nati o

PaioR2a o e ek gyids rednber A Eatyia o inar aiidk ep B o bg fotsted
be smoothly transmitted from the pi nion 527 to the

éﬂlegmea%m&m&er@ fenabl i ng the inner guide nenber 9
to be rotated about the extending axis thereof.
Ref erRéfagingdo FIG: 7, The manuaheperetingmaet 536 is sunparted bps ghide
supported by a guide
member 541 disposed in the housing 5 so as to be capable of movement only in a vertical

trajectory (the y axis), and is subject to being biased in the upward direction by a pressure
applying means 543 such as a coil spring or the like disposed between ;ihe 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



menber 541 disposed in the housing 5 so as to be
capabl e of novenent only in a vertical trajectory
(the y axis), and is subject to being biased in the
upward direction by a pressure applying means 543
such as a coil spring or the |ike disposed between the
manual operatlng part 535 and a supporting nenber 544
provided in the housing 5. Thus, the nmanual operating
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wi ndi ng used cl eani ng pe 3, which is rotatabl

fangp 563 wdiiloy secont aimmSS% 'S ﬁlsmseﬂ)ondh%wwﬁ'am efifae second
housing 5. As shown in FIGS. 9, 10 and 11, the

flanged 568, reel 549 provides a barrel 551 and a first
rotating flange 553 and second rotating flange 555

di SpOS@esthe bahél's53 iafle thf firkf Yomtiag flaage 353 ikt raldhesSmechanism
barrel 551 and the first and second rotating flanges

5035 pRAdRA! %Qﬁi’a?lsﬁlts 9hl§ii'oﬂah&?al alRERemih eiedionfitel-Blotkwise

pl'aneé, respectively. A’f |rst p| nion 554 is disposed on

‘?‘mf%f'%“’ e sy ‘@%‘i’fg i3 GG % (SR \ S fiom 559
Seriies SEATREoRethRs gfng SR Be OB BRBHS3) faing the

551 and the first rotating fl rst ratchet

B HNGe SHT- 04 ol BFR GPeRsad ob ﬁg?ﬁerstrfimﬁ%ithaw engage with the
rotational novenment in the counter-clockw se

tgéth 863 anthcasfbend eutward { torthe appasije side tyhebarreliBihar r el

551. This first ratchet mechani sm 559 conprises a

pl ur dhithe/sande hamieh) beB@ed ittt S Dinartditbe sicdad faatngdlange 555 a
the barrel 551 facing the

second ratchet mechanism 561 is provided, that transmits only rotational movement in

the counter-clockwise 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 comprises a movable frame 575 that rotates the winding
reel 549. The movable frame 575 includes a first rack 571 that functions as a drive gear
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.



first flange 553, and a claw 565 di sposed on the first
flange 553 that can engage with the teeth 563 and can
bend outward (to the opposite side to the barrel 551).
In the same manner, between the barrel 551 and the
second rotating flange 555 a 4second rat chet mechani sm
561 i s provided, that transm']ts only rotational
novenent in the counter-clockwi se direction in FIG 7

of t esrﬁﬁgiﬁ% ﬁﬁﬁ@ﬁ'}f‘ﬂ s&#@e?%g Igé’ % \ﬁtu 5 B (R khoawr pm\;'lF?édsin the

second ratchet nechanis s a plurality o
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on thj secgn otating. . f]a 5 ha enga

ot h TheROReh S LheRker i eRB G R TR P (fS R F10. 7) of
pposite side to the barrel 551). The_ wi ndi ng. neans ]
D firs BIen 234while,the senond rack pd 3 sheages, with ﬁ@ﬂh%&@e fagend (the right
winding reel 549. The novable frame 575 includes a
side intF1a Zkofisha sechad pininscii6onbora spesifinally.casgbawn in BIG. 7, the first
engage with the first pinion 554 and a second rack 573

drilzecdrngiratkis$i$ and 573 elgage withahe tetative g gd sdcohd pingons 554 and
second pinion 556. 14 The novable frame 575 is

S3qinhid pdittons fotgied W80T RoUnd(thehaR B3 efvh@theéte Thus) wheh the
housing 503 so as to be able to slide freely in a

MEVAblERAME 575 RgbBEdwith R firsttind 86ddn@Rdcke BT Y and 573 mbiSin a
rack 571 engageés with teeth at the front end (the |left

wrliG kel i | 5P 4 40d'53G rotate i

Rl ebtfy Wy Brectblf ol ekt nf s8R o34 R 3G rotae in
the.right. side in FIG 7) of the second pinion 556.

'%‘)6?%“%5&’&511? @'5?"1%995-615 shown in FIG 7, the first and

second racks, 571 and 573 engage wi_th the relajive. ..

first ewionn o e FdiR meshanisms 3shgnd Sh1 ﬂéﬂé‘bs piindipg reel

rotated 180 around the shaft 557 to each other. Thus,

39enillnesy bendpserihed witharefergrs to BYaY. 194y, SRiand 10he fi r st

and second racks 571 and 573 nove in a

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



vertical trajectory (the y direction), the first and
second pinions 554 and 556 rotate in nutually
opposite directions. The operations of the ratchet
mechani sms 559 and 561 and of the winding reel 549
wi Il now be described with reference to FIGS. 9A, 9B
and 10. FIG 9A illustrates the operations when the
novabl e frane 575 noves downward (the direction of

§850tThé %@?ﬂlr:aarhaécgg@g%&ﬁﬁfs i ‘%eﬁiémwc{% Dufsi¥s, Igésﬁiﬁé over the

rotatin I'n the counter-clockw se

i (e} i ndi cated by th rr E ' j .
B35 B ' PRra b Bling g3 s3 it ploekthRe Wiffold drdheine

rot at | | ange 555 in the clockw s I rectj.on

(' B0 2B SOV the caprBaryen Ge moyable St 7 ish By
Due to the action of the first and second ratchet
drdiepted btbesyowdhd 561, the barrel 551 turns only

with the rotating flanges 553 and 555 that rotate in

t he cBhefinst rack dkronitescthel firss cotating flamge 553 imige glockwise direction
barrel 551 turns with the first rotating flange 553

(ilicaad/by the atrowd) via thdrfirse pinidnes54c I The lseéond ratikr 358 trotates the
(indicated by the arrow H). The claw 15 565 of the

SeR6 Wdtdting Flange SRR SoinRpbideRWike diretiindindicitedysthel esrow K)

passing over the teeth 567 and the second rotating

%hg{bg& ikigh3dkgs cl ockwi se without engaging. FIG 9B
shows the ‘operations when the novable frane 575 noves

Pt SRl Sl 6 A ook 58 s

rotates otating ckwi se
direction . (indi,cat by the arrow,J) vija the.fi.rst
e o8 Bist HEe Sofne fnt £ Pt diBebot alditatba by the
rotating flange 555 in the counter:-clockw Se dia{_(f tion,
&rovaMatldg clay 16301 dhe figt rajchet mechanism 559 bends tow: e outside,

passing over the teeth 563 so that the first rotating flange 553 rotates clockwise without
engaging.

Accordingly, when the movable ﬁ-amé 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 that moves in response
to fhe 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 enci, 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



via the second pinion 556. Accordingly, the barrel 551
turns with the second rotating flange 555 that rotates
counter-cl ockwi se thereby rotating in a
counter-clockw se direction (indicated by the arrow
M. The claw 565 of the first ratchet nmechani sm 559
bends toward the outside, passing over the teeth 563
so that the first rotating flange 553 rotates

cI oc k ‘?He\gﬂ%%gs & d‘ﬁB‘Qﬁg@g‘T ﬁlg N @rt?aiﬁgeg%%%gegeﬁ&%ed openings

dovvnvvard direction the ba rel ‘351 ro
80,5753 e foied baving melonests ¥R dirgetiqnpnd absorb

cleaning tape 3. The wi nding neans 545 further L
wovgmens disthg zdirgetionraf ghepin 56% and thevdsive pin 383-qe6Wsing Ip gonjunction
t he manual operating part 535, and drives the novabl e

Wwith netatiotbofitbe cramlerodidr d or downward. This crank rod

577 is rotatably supported at one end by a shaft 579

pr ovi VWihen the marnual dperfing Pafi.534s prossuredras indicated Byhthe arrow W and
crank rod 577 has a pin 581 that engages a el ongated

Gy RAmAAPRaghiP A @s&lméﬁc& BEHERBH SprifPRr3ate pin PSY &f thé Brank

|nS|dethe housing 5, while in su stantlallythe
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provi engages ongat ed openi n

R ENERITE R TR e

@B%@? in theé direction and absorb novenent in the z
{#nd oyes 581 and the drive pin 583
occurring in conj unctlon with rotation of the crank

rod 5When thecniessie ivngieased anddhemanwpl gperatingpart 335 moves upward

pressured as indicated by the arrow Wand
again driven by the resilience of the coil spring 543, the pin 581 of the crank rod 577 is

pushed upward and the crank rod 577 turns upward pivoting around the shaft 579. The
movable frame 575 is pressed upward by the drive pin 583 of the crank rod 577 and
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.



noves downward agai nst the resilience of the coi
spring 543, the pin 581 of the crank rod 577 is
pressed down and the crank rod 577 rotates downward
pi voting around the shaft 579. The novable frame 575
is pressed downward by the drive pin 583 of the crank
rod 577 and noves downward. en the pressure is

rel eased and the manual operating part 535 noves
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ushed upward and_the crank rod 577 turns, upward e
dlvaping taee Sisotpind: bisrel 585 sestatatly suppgiel bk Pt 8 7eprevided in

I s pressed upward by the drive pin 583 of the crank
thoHowE nd noves upward. In this w nding means 545,

if the manual operating part 535 is pressured the

mov abThe reeli8s iGabjecttoassuttabin degrde afrgsistanceahanaitating dug to the
the winding reel 549 rotates counter-clockw se in

dffeCt ofa progadite(nonsiidwn) dispdsed o thopaiphag] Sirfaoe of he3hatt 587 or a
the pressure applied to the nmanual operating part 535
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rotati ng ange ccordingly, the eani ng tape 3

i und by det ' .| Vi e i reel
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fromt.he nual. opergtin r{ 535, 17 del i.ve
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‘ggntion of the_ cleaning tape 3 is, wound. This ree], fih
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t he housing 5. )

tape is consistently supplied to the tip end 9a of the cleaning part 7.

The amount of cleaning tape 3 that has been used and the amount remaining can
be checked from the outside via a window 589 formed in the housing 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



The reel 585 is subject to a suitable degree of

resi stance when rotating due to the effect of a
protrusion (not shown) disposed on the periphera
surface of the shaft 5 87 or a spring (not shown)
supported by the shaft 587 ang, di sposed between the
reel 585 and the housing 5. us, the cleaning tape 3
is prevented from being delivered fromthe reel 585
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und by .t he w ndjn eel 5 mving fromtihe re
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upp! Wegh £loaRng tre (BTl #nd g 0T  fenalf BSeRgY Pt i apypdlapter

amount of cleaning tape 3 that has  been used and the

hasKisal swide mempet khcomgs inlecoriagt with hetadapter, thereby mgvang

a w ndow 589 forned in the housing 5. Wth the cl eaner

telativellyi tpokwards (the tigly sideyin FIG ) vdiilednicogjunctioa véth this, the sliding

wound by the w nding nmeans 545 by depressing the '

membad 1lonevatt dg paided@bitihdRIG.RY. Ae thistimeahel clefimingtape 3
Pl is inserted in the opening 33, while cleaning tape

iy B&lonedetithbd BOmithetip 8hd 9£6Hthe @ SuidétthembbtS for some reason.
solling on the end face P | is renoved by consistently
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own I n can be i1ns over the cleaning
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of the tube shaped ﬁ%rt.SQS. The tube shaped part 595,

wlingmemben Hameyes i, thegrajeqted positani Gp}lothe diggnd §a o the inner
end thereof and by renoving the cap 597
guide member 9 retreats into the sliding member 11 and the cleaning tape 3 is allowed to
pass over the center of the front face 11b of the sliding member 11. That is to say, there
is a return to the standby condition prior to 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 swiftly.

Further, by applying pressure in the direction W to the manual 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



cl eaning can be performed with the cover 591 nounted
on the cleaning part 7. Wen cleaning the ferrule end
face of a femal e connector installed in an adapter

t he external guide nenber 13 cones into contact with
the adapter, thereby noving relatively backwards (the
right side in FIG 2) while i? conjunction with this,
the sliding nenber | | noves to the retracted
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%ﬁi de nglrrber 9 for sone reason. As shown in FIG 5,
E1etly 9eaM84- ¢l eaning tape 3 passes beside the

extendi.ng part 9c of the . inner guide nenpber 9 . )
ext e nﬁrlﬁ 5m§9f8m¢at Vhdeseritgd Hgm&@w?r@f'mgﬁpqnfa% the gleaning material
condition, if the external guide nenber 13 is .
fenthealqapenyhowever drinalse syitablede ise mElament typp clepgng material.

the sliding nenber | | noves to the projected

posi tinshoit,Rhis.enfbpdindne of a geaned f@anoptitdl dibeneremectgrracderding to
menber 9 retreats into the sliding nmenber | | and the
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the front face I I b of the sliding nenber 11. That is

t 0 sapjrst [thR'opticdl Fiber cothéttét dénkNGnifresiby condition

prior to commencenent of the cleani'ng operation. In

this [ Lo I..f ' It I S1 4 i el ;
the rEraigele T ek Eyidee [ g stbate it P ol which
once.agai n.comes ini.o contact with the adapter and

SRR ReReb e xhtifs BB Rl Db 8 SRR g0 ereot, from
he retracted position (FIG 4). Accordingly, even if
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the inner guide nenber 9, the original condition can

be r evaidingmemben(] Pesupporadrsg as ebagrpable of slidingalgng the inner
operation thereby enabling the cleaning operation to

sdeeerhberrand hawinf talppir off guith parts (33, 2 phatignglephedsaning mamber,
the direction Wto the manual operating part 535

which ogh dlidebesvdend pegjedted padition pretrading beybnd diee ¢riditipest tRe inner
rotates left and right about the extending axis
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Wth the forward

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.



19 novenent action of the cleaning tape 3 enables the
ferrule end face P1 to be quickly and efficiently

cl eaned. This enbodi nent was descri bed using a
cleaning tape 3 as the cleaning material for the

cl eaner, however it is also suitable to use a filanent
type cleaning material. In sB8rt, this enbodi ment of a
cl eaner for an optical fiber connector according to

t he esent i.nventiqn furnishes the fol]ow ng .
{ oat HEh theisliding Hegter 1 Dl e widHnE gy evidempmper.
conprises: an elongated inner guide nenber, (9%1 havi ng .
rglatixa to the extarnabgnide mpmbey; aronnd fieiaxis of gxtensigh phihe fangp gpide
(3) extending in conformance with the axis of
reembgrsi on t hereof, from the base to the end tip and
returning again to the base; a sliding nenber (11)
suppdiouétt, the erteriabgilide membbt is codstamtlydiasgd by @ bipsinganeans such
i nner . gui de nmenber and having a pair of guide parts

th#3he Afing MeMmbeis dethe peojédi@ppisitibnenber,  whi ch can

slide between a projected position protruding beyond

the aifintth® cRinihMmemBBES cafiblds MBARE falddadh@aki®bf &b of

position retreatTng beyond the end tip, such that when

. . | . k
0 Bae? b BRHEE P50 T4 05 B AGHSHTED s 058 i o
s“igin menber instead of around the end tip of the
t 35%ui de nenber; and a tubul ar shaped externa
gui de_nenber that supports the ﬁILdinﬁbgenber,an
enc| cH¥d, theguideparts grgieyidesmonyes havine 8 feressssertiong! shape.
menber. Second, the sliding nenber can slide, together
wi t h Seiventbxthe gnide grpeiveieopesatd by conjungtien with thesinpersurfpergf the
gui de nenber, along the axis of extension of the inner
extemked goitdeimembe? @o restrict the movement of the cleaning member in 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



Third, the sliding nmenber can rotate, together wth
the inner guide nmenber, relative to the externa

gui de nmenber, around the axis of extension of the

i nner guide nenber. Fourth, the external guide nenber
1s constantly biased by a biasing neans such that the
sliding menber is in the proj&dcted position. Fifth,
the cl eaning nenber is capable of noving, along the

axi s of extension of. the inner _qui.de nmemher. fr he. ,.
ase Srexaimal 2hidm gthen Lt ainmars it olife remish socpy GALhe Ridios
to the base, Sixth, the guide parts_are gui de gr.oove .y
memberds slidablerhstueendhe prajesied prsipian andybe geffaste tH?g‘tlﬁ{!l apd which is
grooves operate in conjunction wth the inner surface
ainstanidy biaseddiyrechiasing nteanssutiethat the shiding membenis disppeaddn the

of the cleaning nenber in the perpendicular direction
projetted pasitien,of ext ensi on of the inner guide nenber.

Ei ghth, the cleaner for an optical fiber connector
CONPIwheéin dhit d1idRR meubétHroaiRes glide/didithasingaild ctdsp-sédiiahal

is a cleaning region; a cleaning nenber that extends

Mopsl ek Lk Ghtdedtlifts Be thé@mdhb &1 the WA B shtward directions of

sl'1di ng- menber slidably supported so as to nove froma

lﬂégieﬁ%gﬁlg%%%ﬁgpeq@&gé&@ ég}lg%fromthe end tip of the

I nner g e men racted position retreating

fromygh nd,t.i such .t hat en the, slidi '
1t HSRE BRI et e A sdpASe e R s BRRRA lofe
extends _around the sliding mepber | nstead of araqund
merpberand i ipperied o asite Fste fheelydogrthns ayith the innsn guide member.
external qui de nmenber that supports the sliding nenper
such 4 ingte the ppveglescribed optical fiber connector cleaner, the sliding

member having a guide groove from which the cleaning member doeé not become
detached, can slide between the projected position protruding ﬁ'om the tip end of the
inner guide member and the retracted position retreating beyond that tip end. Even if for
example, during cleaning the cleaning member or cleaning tape detaches from the tip end
of the inner guide member, because the cleaning member is restricted 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.



menber is slidable between the projected position and
the retracted position and which is constantly biased
by a biasing neans such that the sliding nmenber is

di sposed in the projected position, wherein the
sliding nenber provides a guide slot having a U
cross-sectional shape, the g# de slot restricts the
novenent in the leftward and rightmard di rections of

the c n|n nmenber ui de sl ot nt

the SImiff R TyeRterce Siagibaibat sdpirich s aﬁ&&%}'ﬂ"ﬁ&’f’?ﬂiﬁ&o the
ext er nal gU|de nmenber and is supported so as

e pleuidetnember 39d i wppoptad-soras o rq%ﬁf@a.twﬂwé m@rﬂw inner
According to the above described optical fibe

gdnmember, gus theand facecolal ferile gamberdieiftihand mgp%rlsg@lmd bya
groove from which the cl eaning nenber does not becone
ohidtimohletovenmnt.s| i de bet ween the projected position
protruding fromthe tip end of the inner guide nenber
and t ARhdughtBCprestnpinveticihas bdreftly desclbydicbdnfiedtiohivth the
end. Even if for exanple, during cleaning the

ﬁhﬁ%ﬂ REbBEIRAT thefeoﬂvaﬁ%fe&ne@ﬁ%éis&aﬁlﬁﬁ@;ﬁ FRGAR, fid

end of the inner guid nber, because the cleanlng
Af tol tﬁosreesﬁltll%ﬂ G fd ahﬁ.ﬁ%t%ﬁ%? aftndGi w%fcﬂlg\é?e tolte Jnﬁﬁrstood as
I ng menber 1S nove prOJec position,

ani n can d.to ext
%?%ﬁﬁfﬂ‘"ﬁwg tﬁ%?ffe?o’{)@e RSt iffenfion i SfRd BY phe prpénded Caims
slidin Thereafter, if the sliding nmenber is
%ﬁ@%@@%%%t ed posi tion, the ti p end of the
i nner gui de nmenber is nade to project to the front
fromthe sliding nenber while pushing the cleaning
menber fromthe inside. Accordingly, the cleaning
menber can be swiftly engaged to extend around the
i nner gui de nmenber w thout the use of a tool.
Further, when cleaning is not being perforned, the
cl eaning tape can be protected from soiling fromthe
out si de by an external guide nenber covering the
cl eani ng tape.



22 In the present invention the sliding nmenber is
formed as a separate body to the external guide
menber and is supported so as to rotate freely
together with the inner guide nenber, thus the end
face of a ferrule can be smnf%*y and properly cl eaned
by a rotational novenent. ough the present

i nvention has been fully described in connection with

Vﬁﬁul@tﬁﬁﬁkﬁqg enmbodi ment thereof with reference to
ying drawings, it is apparent to those
k||| ifications are
?' beES% erggggﬁ&&mzpﬁ%%ﬁﬁ%ﬂgﬁﬁfgﬁﬁngﬁﬁe scope of the
present .i nvent.ion as, define the a ed clains
ftpac LETY 2w e R Gt pronnd which

1. A cleaner for an_qgptical fi ber connecto

8 Gleaping membery3) extendsdip saniormace yvithdhe ﬁ*@ﬁﬁ%‘?’“@@}‘"ﬁh@'ﬁﬂ% from
a base and an end tip, around which a cleaning nenber
the)bagedp dhedendi tip andméturningiagainviotthe base; axi s of ext ensi on
thereof, from the base to the end tip and returning

agai na sliﬂimgmeinbere(;l 1 psupporticd s asworbecapablt)of shidipg aloag tisdnner
as to be capable of sliding along the inner guide

gEdb embetanddiaving apaitdifiguide paHt (03, eYths gukfe thedikadih@inember,

gui de the cl eaning nenber, which can slide between a

Whith @4k ﬁfheméﬁbéeh Aprefeabd y.sglm ﬂ%&&nﬂ%b n@k dridRipPSf the inner

the i nner guide neriber and a retrac position

é ﬁ)@ﬁl‘bgnlga%?eayrgﬁgcté%s g)‘ijl 6‘%%%5[8? Hg%potsle% et 1 ﬁ:‘1 tsﬁ&)ethat when the

ani ng. nenbe sj tigned ex endi n ar oun
S@id‘? i arhe S %ﬁfr&* RoefiaR R ifchriae BibtEf § RopitbAG! extending
Sl
around the sliding mem mstcad 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.

2. The cleaner for an optical fiber connector according to claim 1, wherein 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.

3. The cleaner for an optical fiber connector according to claim 1, wherein the
sliding member can rotate, together with the inner guide member, relative to the external

guide member, around 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 eaning nenber. 2. The cl eaner for an
optical fiber connector according to claim1, wherein
the sliding nmenber can slide, together with the
external gui de nenber, relati2de to the inner guide
menber, along the axis of extension of the inner guide
menber. 3. The cleaner for an optical fiber connector
according to claim1, wherein the sliding nmenber can
rotate, together with the inner guide nenber, relatjve
4.0 t hBhesleanenfor an gpliesd fiherrAoanecteraseardingiieclait &, wherein the
extension of the inner guide nenber. 24 4. The cl eaner
$xsernalrguidet meraberfis domstantiyn binsedoyy abiesinglimegns suck that the )iding
wherein the external guide nenber is constantly
iembeds bya projichdipagitisRans such that the sliding

menber is I1n a projected position. 5. The cleaner for
an optical fiber connector according to claiml1,
wherein the cleaning nenber is capable of noving,

f‘l ongl‘ﬁeh@eﬁ?& tﬁﬁglfl 8 1 ?ﬂ&rﬁnﬂéﬁ&r%c&rﬁfﬁggo gnlgi §. wherein the

nmenber, from se of the 1 nner gul er aroun
he.end tip .back to.the.base. 6. The cl|eaner r. .

SR fembls Siinle eIt iope e Aol EdEARE of i ik guide

t he, qui.de parts are .gui de, grooves havi a U

mebe. famthe hese of hejiner guidpimmenipes araund i end Tip ek tohe base.

fi ber connector according to claim6, wherein the

gui de grooves operate in conjunction with the inner
surface of the external guide nenber to restrict the )

Grov e Bt clexinet foe an bptinal fierrmenhatoriaccartiing peclpiom dj wherein the guide
direction to the axis of extension of the inner guide

paeztasy guide grooedsdaniap afld trossisafibhal 3hagel ber connect or

conpri si ng:

7. The cleaner for an optical fiber connector according to claim 6, wherein the guide
grooves operate in conjunction with the inner surface of the external guide member to
restrict the movement of the cleaning member in the perpendicular direction to the axis of

extension of the inner guide member.

8. A cleaner for an optical fiber connector 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



an inner guide nmenber having an end tip that is a

cl eani ng regi on; a cleaning nenber that extends around
the end tip of the inner guide nmenber; a sliding
menber slidably supported so as to nove froma

proj ected position protrudiggsfronwthe end tip of the
i nner gui de nenber to a retr ed position retreating
fromthe end tip, such that when the sliding nenber is

b : h _ N : )
ek R e RS U bl ot R 09 8B Bl e tp of the
tip,of the inner guide nenber; and an
é)%?légﬁg?maﬁf)%féaﬁgnber that supports the sliding nenber
such that the s|idi menber is sljdable between the
pr oj el &P Sgebecheratha o, upRorts 1o %’d“}:ﬁdﬁ@%ﬁﬁh@a‘ the sliding
which s constantly biased by a biasing means such o
mgmber, i slidableghetwe projecteddiosition and the retmacted positiontand which is
position, wherein the sliding nenber provides a guide
eanstantiy biaseyl by 4 bissing meascuchtial thesliding mepiter fudispesed intthe
restricts the novenent in the leftward and rightward
phojeettliposiionf the cl eani ng nenber engaged on the
guide slot. 9. The cleaner for an optical fiber
connewhé&einahé slidinglerthBerPravidessa %Mﬂ@ﬂﬁt Khvirp U Stdstlséiional
menber is formed as a separate body to the external

aﬁb&%é*ﬁﬁh’ﬂmeﬂﬁké theerQ\Fé?ﬁeglg th n@%@m b PligtGald Eflcéons of

together wth the 1 nner gui
the cleaning member engaged on the guide slot.

0. The cleaner for an optical fiber connector according to claim 8, wherein the
sliding member is formed as a separate body to the external guide member and is

supported so as to rotate freely together with the inner guide member.



