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Description

Technical Field

[0001] The present invention relates to an optical con-
nector cleaning tool that cleans a joining end face of an
optical connector by a cleaning body such as a cloth.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2010-049849 filed on March 05, 2010 and Jap-
anese Patent Application No. 2010-049850 filed on
March 05, 2010.

Background Art

[0003] When performing butt joint of an optical connec-
tor to an optical fiber or the like, if contamination or foreign
material is attached to a joining end face, it causes dam-
age at the time of connection and disconnection, an in-
crease in transmission loss, or the like. For this reason,
it is necessary to clean the joining end face prior to the
butt joint.
[0004] For cleaning of the joining end face of the optical
connector, an optical connector cleaning tool which
wipes away contamination or the like by bringing a clean-
ing body such as a cloth into contact with the joining end
face is used.
[0005] As the optical connector cleaning tool, there is
an optical connector cleaning tool of a system which
wipes away contamination or the like by bringing the
cleaning body into contact with the joining end face of
the optical connector while moving the cleaning body (re-
fer to Patent Document 1, for example).

Patent Documents

[0006] [Patent Document 1] PCT International Publi-
cation No. WO 2008/108278 Pamphlet

Disclosure of the Invention

Problem that the Invention is to solve

[0007] However, in conventional optical connector
cleaning tools, since the length size thereof is large, in a
case where a sufficient working space cannot be se-
cured, it sometimes becomes difficult to perform work.
[0008] The present invention has been made in view
of the above-mentioned circumstances and has an object
to provide an optical connector cleaning tool in which a
reduction particularly in length size is attained such that
it is possible to easily perform cleaning work even in a
case where a sufficient working space cannot be se-
cured.

Means for solving the Problem

[0009]

(1) An optical connector cleaning tool according to
an embodiment of the present invention wipes away
and cleans a joining end face of an optical connector
by a cleaning body that is fed and moved. The optical
connector cleaning tool includes a tool main body,
and an extension section that extends from the tool
main body. The tool main body includes a feeding
mechanism that performs supply and take-up of the
cleaning body, a housing body that houses the feed-
ing mechanism, and a biasing member that is located
in the housing body and biases the housing body.
The extension section includes an extension tube
body that extends from the housing body, and a head
member that presses the cleaning body against the
joining end face at a leading end of the extension
tube body. The feeding mechanism includes a sup-
ply reel that supplies the cleaning body to the head
member, a winding reel that takes up the cleaning
body passed through the head member, and a sup-
porting body that rotatably supports these reels. The
housing body is relatively movable forward and back-
ward in the extending direction with respect to the
extension section and the feeding mechanism and
includes a driving section that feeds and moves the
cleaning body by rotationally driving the winding reel
in a take-up direction by the forward movement. The
biasing member biases backward in the extending
direction the housing body that is in a state where
the housing body has relatively moved forward in the
extending direction of the extension section, and a
position in a front-and-back direction of the biasing
member is close to the front compared to positions
in a front-and-back direction of the supply reel and
the winding reel.
(2) In the optical connector cleaning tool described
in the above (1), it is preferable that the biasing mem-
ber bias backward the housing body that is in a state
where the housing body has relatively moved for-
ward in the extending direction, by taking a reaction
force of the supporting body.
(3) In the optical connector cleaning tool described
in the above (2), it is preferable that the housing body
includes a case section and a pressing body that is
located in the case section and positioned with re-
spect to the case section, the pressing body has a
pressing portion, with which one end portion of the
biasing member comes into contact, and the biasing
member biases the housing body by biasing back-
ward the pressing portion by taking a reaction force
of the supporting body.
(4) In the optical connector cleaning tool described
in any of the above (1) to (3), it is preferable that a
position in a width direction of the biasing member
be different from a position in a width direction of the
extension section.
(5) In the optical connector cleaning tool described
in any of the above (1) to (4), it is preferable that two
or more of the biasing members be provided, a po-

1 2 



EP 2 400 325 B1

3

5

10

15

20

25

30

35

40

45

50

55

sition in a width direction perpendicular to the ex-
tending direction of at least one biasing member of
these biasing members be close to one side in the
width direction compared to the extension section,
and a position in a width direction of at least one of
the other biasing members be close to the other side
in the width direction compared to the extension sec-
tion.
(6) In the optical connector cleaning tool described
in any of the above (1) to (5), it is preferable that a
direction in which a central axis of the supply reel
and a central axis of the winding reel are arranged
to be a direction different from the extending direc-
tion.
(7) In the optical connector cleaning tool described
in the above (6), it is preferable that a direction in
which the central axis of the supply reel and the cen-
tral axis of the winding reel are arranged to be per-
pendicular or approximately perpendicular to the ex-
tending direction.
(8) In the optical connector cleaning tool described
in the above (6) or (7), it is preferable that any one
of the supply reel and the winding reel be located at
a rear in the extending direction of the extension sec-
tion.
(9) In the optical connector cleaning tool described
in the above (6) or (7), it is preferable that a position
in a width direction perpendicular to the extending
direction of the supply reel to be close to one side in
the width direction compared to the extension sec-
tion, and a position in a width direction of the winding
reel to be close to the other side in the width direction
compared to the extension section.
(10) An optical connector cleaning tool according to
another embodiment of the present invention wipes
away and cleans a joining end face of an optical con-
nector by a cleaning body that is fed and moved. The
optical connector cleaning tool includes a tool main
body, and an extension section that extends from
the tool main body. The tool main body includes a
feeding mechanism that performs supply and take-
up of the cleaning body, and a housing body that
houses the feeding mechanism. The extension sec-
tion includes an extension tube body that extends
from the housing body, and a head member that
presses the cleaning body against the joining end
face at a leading end of the extension tube body The
feeding mechanism includes a supply reel that sup-
plies the cleaning body to the head member, a wind-
ing reel that takes up the cleaning body passed
through the head member, and a supporting body
that rotatably supports these reels. The housing
body is relatively movable forward and backward in
an extending direction of the extension section with
respect to the extension section and the feeding
mechanism and includes a driving section that feeds
and moves the cleaning body by rotationally driving
the winding reel in a take-up direction by the forward

movement. A direction in which a central axis of the
supply reel and a central axis of the winding reel are
arranged is a direction different from the extending
direction.
(11) In the optical connector cleaning tool described
in the above (10), it is preferable that a direction in
which the central axis of the supply reel and the cen-
tral axis of the winding reel are arranged be perpen-
dicular or approximately perpendicular to the extend-
ing direction.
(12) In the optical connector cleaning tool described
in the above (10) or (11), it is preferable that any one
of the supply reel and the winding reel be located at
a rear in the extending direction of the extension sec-
tion.
(13) In the optical connector cleaning tool described
in the above (10) or (11), it is preferable that a position
in a width direction perpendicular to the extending
direction of the supply reel be close to one side in
the width direction compared to the extension sec-
tion, and a position in the width direction of the wind-
ing reel be close to the other side in the width direc-
tion compared to the extension section.

Effects of the Invention

[0010] In the optical connector cleaning tool described
in the above (1), the position in the front-and-back direc-
tion of the biasing member is closer to the front than the
positions in the front-and-back direction of the supply reel
and the winding reel. For this reason, it is not necessary
to secure a space for the biasing member behind the
feeding mechanism, so that the length size of the clean-
ing tool can be reduced.
[0011] Accordingly, it is possible to easily perform
cleaning work even in a case where a sufficient working
space cannot be secured.
[0012] In the optical connector cleaning tool described
in the above (10), a direction in which the central axis of
the supply reel and the central axis of the winding reel
are arranged is a direction different from the extending
direction of the extension section. Therefore, a space in
the front-and-back direction in the housing body for hous-
ing the supply reel and the winding reel can be reduced.
For this reason, the length size of the cleaning tool can
be reduced.
[0013] Accordingly, it is possible to easily perform
cleaning work even in a case where a sufficient working
space cannot be secured.

Brief Description of the Drawings

[0014]

FIG 1 is a perspective view of an optical connector
cleaning tool according to a first embodiment of the
present invention.
FIG 2 is a front view of the optical connector cleaning
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tool.
FIG 3 is a plan view of the optical connector cleaning
tool.
FIG 4 is a cross-sectional view taken along line A-A
of FIG 3 and viewed from the direction of an arrow.
FIG 5 is a perspective view showing a pressing body.
FIG 6 is a perspective view showing an extension
tube body
FIG 7 is a perspective view showing a head member.
FIG 8 is a perspective view showing a rotating shaft.
FIG 9 is a plan view in a partially cross-sectional
state showing the rotating shaft and the head mem-
ber mounted on a leading end of the rotating shaft.
FIG 10 is a side view in a partially cross-sectional
state showing the rotating shaft and the head mem-
ber mounted on the leading end of the rotating shaft.
FIG 11 is an exploded perspective view showing a
feeding mechanism.
FIG 12 is a process diagram showing a method of
using the optical connector cleaning tool.
FIG 13 is a process diagram following the previous
drawing.
FIG 14 is a process diagram following the previous
drawing.
FIG 15A is a process diagram showing an operation
of the feeding mechanism and a cross-sectional view
showing a normal state.
FIG 15B is a process diagram showing an operation
of the feeding mechanism and a cross-sectional view
showing a state where a housing body has moved
forward.
FIG 16 is a process diagram showing an operation
of the head member.
FIG 17 is a process diagram following the previous
drawing.
FIG 18 is a process diagram showing an operation
of the rotating shaft.
FIG 19 is a process diagram following the previous
drawing.
FIG 20 is a process diagram showing a method of
using the optical connector cleaning tool.
FIG 21 is a perspective view of an optical connector
cleaning tool according to a second embodiment of
the present invention.
FIG 22 is a front view of the optical connector clean-
ing tool.
FIG 23A is a process diagram showing an operation
of the feeding mechanism and a cross-sectional view
showing a normal state.
FIG 23B is a process diagram showing an operation
of the feeding mechanism and a cross-sectional view
showing a state where the housing body has moved
forward.

Description of Embodiments

[0015] Hereinafter, an optical connector cleaning tool
(hereinafter also simply referred to as a "cleaning tool")

1 according to a first embodiment of the present invention
will be described with reference to the drawings.
[0016] As shown in FIGS. 1 to 4, the cleaning tool 1
includes a tool main body 10 and an extension section
20 that extends from the tool main body 10.
[0017] In the following explanation, the leading end di-
rection of the extension section 20 (an extension tube
body 21) shown in FIG. 1 is sometimes referred to as the
front in an extending direction or simply referred to as
the front and the opposite direction is sometimes referred
to as the rear.
[0018] Also, an XYZ orthogonal coordinate system
shown in FIG. 1 is set and a positional relationship be-
tween the respective members is sometimes described
referring to the coordinate system. The X direction is a
direction (the front-and-back direction in FIG. 1) which
follows the extension section 20, the Y direction is a width
direction (the width direction of the cleaning tool 1) per-
pendicular to the X direction, and the Z direction is a
direction perpendicular to the X direction and the Y di-
rection. The X direction and the Y direction are directions
parallel to a basal plate portion 12a of a housing body 11
shown in FIGS. 1 and 3.
[0019] As shown in FIGS. 1 to 4, the tool main body
10 includes a feeding mechanism 3 which performs sup-
ply and take-up (winding) of a cleaning body 2, a rotating
mechanism 5 which rotates a head member 23, the hous-
ing body 11 which houses these mechanisms, and a bi-
asing member 40 which is located in housing body 11
and biases the housing body 11.
[0020] The housing body 11 includes a case section
12 that is an approximately rectangular parallelepiped,
and a pressing body 13 which is located in the case sec-
tion 12 and positioned with respect to the case section 12.
[0021] The case section 12 has a first basal plate por-
tion 12a, side plate portions 12b and 12b formed at the
side edges of the first basal plate portion 12a, a front
plate portion 12c provided at the front edge of the first
basal plate portion 12a, and a second basal plate portion
12d provided parallel to the first basal plate portion 12a
with a housing space 12e (refer to FIG. 4) interposed
therebetween.
[0022] In the front plate portion 12c, an insertion open-
ing 12f, through which the extension tube body 21 pass-
es, is formed.
[0023] As shown in FIG 5, the pressing body 13 in-
cludes a basal plate 53, an insertion protrusion portion
54 formed to protrude in the thickness direction of the
basal plate 53 from a front end portion of the basal plate
53 (from an inner surface 53a of the basal plate 53), pro-
jection portions 55 formed to protrude in the thickness
direction of the basal plate 53 from both side edge por-
tions of the basal plate 53, a pressing portion 57 formed
at the front end portion of the basal plate 53, and a rear
end plate 58 formed to extend in the thickness direction
of the basal plate 53 from a rear end portion of the basal
plate 53.
[0024] A serrated gear receiving portion 56 (a driving
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section) is formed at the projection portion 55 on one side
among the projection portions 55 of both side edge por-
tions of the basal plate 53.
[0025] The gear receiving portion 56 is a driving section
which rotationally drives a winding reel 31 in a take-up
direction by forward movement of the pressing body 13
with respect to the feeding mechanism 3. The gear re-
ceiving portion 56 is composed of a plurality of receiving
tooth portions 56a formed to protrude toward the projec-
tion portion 55 on the other side. The receiving tooth por-
tions 56a are arranged in the front-and-back direction
(the X direction).
[0026] In addition, although in an example of this em-
bodiment, the serrated gear receiving portion 56 is adopt-
ed, a configuration for driving the winding reel 31 is not
limited thereto. With respect to the gear receiving portion
56, it is acceptable if it is a configuration capable of ap-
plying a force in a rotation direction to the winding reel
31 and other configurations such as a configuration of
applying a force in a rotation direction to the winding reel
31 by frictional contact with the outer circumferential edge
of the winding reel 31, for example, may be adopted.
[0027] The insertion protrusion portion 54 is an approx-
imately cylindrical shape and formed to protrude in the
thickness direction of the basal plate 53 from the front
end portion of the basal plate 53. The protrusion height
and the outer diameter of the insertion protrusion portion
54 are set such that the insertion protrusion portion 54
can be fitted into a cam groove 85 of a rotating tube por-
tion 82.
[0028] The pressing portion 57 has a pressing plate
57a which presses the biasing member 40, and a cylin-
drical holding tube portion 57b formed at the periphery
of the pressing plate 57a.
[0029] The pressing plate 57a is formed to protrude in
the thickness direction of the basal plate 53 from the front
end portion of the basal plate 53. The pressing plate 57a
can be formed perpendicular to the front-and-back direc-
tion (the X direction).
[0030] The holding tube portion 57b is for regulating
positional deviation of the biasing member 40 and is
formed to be able to receive a rear end portion of the
biasing member 40.
[0031] As shown in FIGS. 1 and 2, a locking protrusion
53a which is locked to a locking hole 12g of the second
basal plate portion 12d is formed on the outer surface of
the basal plate 53 of the pressing body 13.
[0032] The pressing body 13 is positioned with respect
to the case section 12 by locking of the locking protrusion
53a to the locking hole 12g and made so as to move
along with the case section 12.
[0033] As shown in FIG 8, the rotating mechanism 5
includes a rotating shaft 52 rotatable around the axis
thereof.
[0034] The rotating shaft 52 has the rotating tube por-
tion 82 and a guide tube portion 81 which extends forward
from a front end of the rotating tube portion 82.
[0035] In the rotating shaft 52, an insertion hole 83,

through which the cleaning body 2 passes, is formed over
an area from a front end of the guide tube portion 81 to
a rear end of the rotating tube portion 82.
[0036] The guide tube portion 81 is formed into an ap-
proximately cylindrical shape and at a front end portion
thereof, an insertion portion 91 of the head member 23
is inserted into the insertion hole 83 (refer to FIG. 7). The
inner surface of the front end portion of the guide tube
portion 81 is made of a rotation stopping portion 84
formed in a flat shape.
[0037] The rotating tube portion 82 is formed into an
approximately cylindrical shape and in the outer surface
thereof, the cam groove 85, into which the insertion pro-
trusion portion 54 of the pressing body 13 is inserted, is
formed.
[0038] The cam groove 85 is formed such that at least
a portion is inclined with respect to the axial direction of
the rotating tube portion 82. For this reason, as will be
described later, if the insertion protrusion portion 54 in-
serted into the cam groove 85 moves in the front and
back direction, the rotating tube portion 82 moves along
the cam groove 85, whereby the rotating shaft 52 rotates
around the axis thereof. In the illustrated example, the
cam groove 85 is formed in a helical shape.
[0039] As shown in FIGS. 7 and 9, the head member
23 is provided with the insertion portion 91 capable of
being inserted into the insertion hole 83 of the guide tube
portion 81, a flange portion 92 formed at a front end of
the insertion portion 91, and an approximately cylindrical
leading end extension portion 28 which extends forward
from the front face of the flange portion 92.
[0040] The leading end face of the leading end exten-
sion portion 28 becomes a pressing face 24 which press-
es the cleaning body 2 against a joining end face 61 a
(refer to FIG. 20).
[0041] In the pressing face 24, guide opening portions
25A and 25B (guide portions) that are opening portions,
through which the cleaning body 2 passes, are formed.
[0042] The guide opening portion 25A on one side is
for leading the cleaning body 2 from the feeding mech-
anism 3 to the pressing face 24, and the guide opening
portion 25B on the other side is for leading the cleaning
body 2 passed through the pressing face 24 to the feeding
mechanism 3. Deviation of the cleaning body 2 from the
pressing face 24 can be prevented by the guide opening
portions 25A and 25B.
[0043] In the side face of the leading end extension
portion 28, it is preferable to form guide grooves 26A and
26B which guide feeding movement of the cleaning body
2. The guide grooves 26A and 26B are also formed in
the side faces of the flange portion 92 and the insertion
portion 91.
[0044] At the insertion portion 91, a flat portion 93 of a
shape that is adapted to the rotation stopping portion 84
formed at the guide tube portion 81 is formed, and the
flat portion 93 is disposed along the rotation stopping
portion 84. For this reason, the head member 23 does
not rotate with respect to the guide tube portion 81. In
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the illustrated example, the flat portions 93 are formed
on the faces on one side and the other side of the insertion
portion 91.
[0045] An opening portion 93a is formed in a rear por-
tion of the flat portion 93 on one side of the insertion
portion 91. An elastic piece 93b extending forward is
formed at the rear edge of the opening portion 93a. An
engagement claw 93c that protrudes with respect to the
flat portion 93 is formed at a leading end of the elastic
piece 93b.
[0046] As shown in FIG 10, the engagement claw 93c
can be locked to the front edge of an engagement open-
ing portion 81 a (an engagement concave portion) formed
in the guide tube portion 81, and by locking of the en-
gagement claw 93c to the front edge of the engagement
opening portion 81a, forward movement of the head
member 23 is regulated, so that falling-off of the head
member 23 can be prevented.
[0047] As shown in FIGS. 9 to 11, the cleaning body 2
drawn from a supply reel 30 is wound on the head mem-
ber 23.
[0048] In the illustrated example, the cleaning body 2
passes the insertion hole 83 of the rotating shaft 52 from
the supply reel 30 and then reaches the pressing face
24 through the guide groove 26A and the guide opening
portion 25A of the head member 23. Then, the cleaning
body 2 passes the guide opening portion 25B and the
guide groove 26B from the pressing face 24 and then
reaches the winding reel 31 through the insides of the
guide tube portion 81 and the insertion hole 83.
[0049] The cleaning body 2 is not particularly limited
and one made by processing a known suitable cleaning
cloth (nonwoven fabric or woven fabric) into a thread form
(or a string form), a tape form, or the like can be adopted.
As the cleaning body 2, for example, one composed of
ultrafine fibers such as polyester or nylon can be exem-
plified.
[0050] A reference numeral 94 in FIGS. 9 and 10 de-
notes a biasing member (for example, a spring member
such as a coil spring) provided between the front end of
the guide tube portion 81 and the flange portion 92. The
biasing member 94 biases forward the head member 23
when the head member 23 has been pressed against
the joining end face 61a.
[0051] As shown in FIG 11, the feeding mechanism 3
includes the supply reel 30 (a supply device) on which
the cleaning body 2 is wound, the winding reel 31 (a take-
up device) which takes up and collects the cleaning body
2 after use, a supporting body 35 which rotatably supports
the reels, a gear 38 which is mounted on the winding reel
31, and a pressing section 34.
[0052] The supporting body 35 includes a basal plate
41, a supply reel support shaft 32 which is provided on
an inner surface 41a of the basal plate 41 to rotatably
support the supply reel 30, a winding reel support shaft
33 which is provided on the inner surface 41a of the basal
plate 41 to rotatably support the winding reel 31, side
plates 44 (44A and 44B) formed at both side edge por-

tions of the basal plate 41, a partition plate 43 provided
between both side plates 44 (44A and 44B), and a front
end plate 46 formed at a front end portion of the basal
plate 41.
[0053] The side plates 44 (44A and 44B) are formed
along the extending direction (the X direction) of the ex-
tension section 20.
[0054] The partition plate 43 is formed approximately
parallel to the side plates 44 (44A and 44B) at an inter-
mediate position between both side plates 44 (44A and
44B) and partitions a space between both side plates 44
(44A and 44B) into a tube body base housing portion 36
and a biasing member housing portion 37.
[0055] The tube body base housing portion 36 is a
space between the side plate 44A on one side and the
partition plate 43 and can house a tube body base 15 of
the extension tube body 21.
[0056] At the side plate 44A, a regulation plate 42A
which regulates backward movement of the tube body
base 15 is formed facing the partition plate 43, and also
at a rear end portion of the partition plate 43, a regulation
plate 42B which regulates backward movement of the
tube body base 15 is formed facing the side plate 44A.
An area between the regulation plates 42A and 42B be-
comes a passage portion 42a through which the cleaning
body 2 passes.
[0057] A reference numeral 46a in FIG. 11 denotes a
concave portion formed in the front end plate 46 and the
concave portion 46a is formed such that the extension
tube body 21 (an outer tube body 18) can pass there-
through.
[0058] The tube body base housing portion 36 regu-
lates backward movement of the tube body base 15 by
the regulation plates 42A and 42B and also regulates
forward movement of the tube body base 15 by the front
end plate 46.
[0059] The biasing member housing portion 37 is a
space between the side plate 44B on the other side and
the partition plate 43 and can house the biasing member
40.
[0060] On the rear surface of the front end plate 46, a
holding protrusion 39 which is inserted into a front end
portion of the biasing member 40 in the biasing member
housing portion 37 to position the biasing member 40 is
formed to protrude backward (refer to FIG. 4).
[0061] The positions of the support shafts 32 and 33
can be designed such that the installation positions (po-
sitions in the front-and-back direction) of the supply reel
30 and the winding reel 31 are close to the rear compared
to the installation position of the tube body base 15 in the
tube body base housing portion 36.
[0062] The positions of the support shafts 32 and 33
are designed such that the installation positions (posi-
tions in the front-and-back direction) of the supply reel
30 and the winding reel 31 are close to the rear compared
to the installation position of the biasing member 40 in
the biasing member housing portion 37.
[0063] In the illustrated example, the positions in the
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front-and-back direction of the supply reel 30 and the
winding reel 31 are close to the rear compared to the
installation position of the pressing portion 57 of the
pressing body 13 (refer to FIG. 4).
[0064] For this reason, the installation position of the
biasing member 40 is close to the front compared to the
installation positions of the supply reel 30 and the winding
reel 31.
[0065] Accordingly, it is not necessary to secure a
space for the biasing member 40 behind the feeding
mechanism 3, so that the size of the cleaning tool 1 in
the front-and-back direction can be reduced.
[0066] Alternatively, the positions of the support shafts
32 and 33 may be designed such that a direction in which
a central axis 30a of the supply reel 30 and a central axis
31a of the winding reel 31 are arranged is different from
the front-and-back direction (the X direction).
[0067] In an example shown in FIGS. 4 and 11, a di-
rection in which the central axes 30a and 31a are ar-
ranged is set to be the width direction (the Y direction)
perpendicular (or approximately perpendicular) to the
front-and-back direction (the X direction).
[0068] In the illustrated example, since a direction in
which the central axes 30a and 31a are arranged is per-
pendicular to the front-and-back direction (the X direc-
tion), there is an advantage that a space in the front-and-
back direction needed by the supply reel 30 and the wind-
ing reel 31 can be minimized. Accordingly, the size of the
cleaning tool 1 in the front-and-back direction can be re-
duced.
[0069] In addition, a direction in which the central axes
30a and 31 a are arranged is not limited to the illustrated
example, provided that it is a direction different from the
X direction. For example, the angle that a direction in
which the central axes 30a and 31a are arranged makes
with the X direction may be over 0° and less than 90°.
[0070] It is more preferable that as in this embodiment,
the installation position of the biasing member 40 be set
to be close to the front compared to the installation po-
sitions of the supply reel 30 and the winding reel 31 and
also the positions of the support shafts 32 and 33 be
designed such that a direction in which the central axis
30a of the supply reel 30 and the central axis 31 a of the
winding reel 31 are arranged is different from the front-
and-back direction (the X direction). The size of the clean-
ing tool 1 in the front-and-back direction can be reduced
further than the case of design of one of the above con-
figurations, so that it becomes possible to easily perform
cleaning work even in a case where a sufficient working
space cannot be secured.
[0071] The positions of the support shafts 32 and 33
can be set such that the position in the width direction
(the Y direction) of any one of the supply reel 30 and the
winding reel 31 approximately corresponds with the po-
sition in the width direction of the extension section 20.
That is, any one of the supply reel 30 and the winding
reel 31 is located behind the extension section 20.
[0072] As shown in FIG. 4, in an example of this em-

bodiment, the position in the width direction of the central
axis 31 a of the winding reel 31 approximately corre-
sponds with the position in the width direction of the cen-
tral axis line of the extension tube body 21. By this con-
figuration, it is possible to smoothly wind the cleaning
body 2 led out of the insertion hole 83 of the rotating tube
portion 82 in the tube body base 15.
[0073] Although it is not shown, a configuration is also
possible in which the position in the width direction of the
central axis 30a of the supply reel 30 approximately cor-
responds with the position in the width direction of the
central axis line of the extension tube body 21. In this
case, the cleaning body 2 can be smoothly supplied into
the insertion hole 83 of the rotating tube portion 82.
[0074] In addition, the position in the width direction of
the central axis of the supply reel 30 or the winding reel
31 does not have to correspond with the position in the
width direction of the central axis line of the extension
section 20, and if the central axis of the supply reel 30 or
the winding reel 31 is at any position behind the extension
section 20, supply or winding of the cleaning body 2 can
be smoothly performed to the minimum necessary.
[0075] At the basal plate 41, two extension plates 45
and 45 that extend perpendicularly to the diameter direc-
tions of the reels 30 and 31 are formed. At the leading
ends of these extension plates 45 and 45, locking claws
45a and 45a that respectively protrude toward the reels
30 and 31 are formed. The extension plates 45 can per-
form elastic bending deformation. The locking claws 45a
can move in a direction in which each locking claw 45a
approaches and is separated from each of the reels 30
and 31.
[0076] The pressing section 34 is for preventing falling-
off of the reels 30 and 31 and the gear 38. The pressing
section 34 has a long plate-like main body portion 34a
extending in the width direction (the Y direction) and fitting
portions 34b and 34c which are formed at a front end and
a rear end of the main body portion 34a and can be fitted
into the reel support shafts 32 and 33.
[0077] Each of the supply reel 30 and the winding reel
31 has a barrel portion 47, around which the cleaning
body 2 is wrapped, a first end plate 48 provided at one
end of the barrel portion 47, and a second end plate 49
provided at the other end of the barrel portion 47.
[0078] In the outer surface of the first end plate 48, a
plurality of locking concave portions (not shown) ar-
ranged along a circumferential direction is formed. The
locking claws 45a of the extension plates 45 are engaged
with the locking concave portions, whereby rotation in a
reverse direction of the reels 30 and 31 is prevented. On
the outer surface of the second end plate 49, a plurality
of locking convex portions 49a arranged along a circum-
ferential direction is formed.
[0079] The reels 30 and 31 are rotatably mounted on
the supporting body 35 by inserting each of the support
shafts 32 and 33 into each barrel portion 47.
[0080] The gear 38 has a disc-shaped basal plate 87
and a toothed wheel portion 88 formed on the surface on
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one side of the disc-shaped basal plate 87. On the sur-
face on the other side of the disc-shaped basal plate 87,
locking protrusions 87a which are locked to the locking
convex portions 49a of the winding reel 31 are formed.
[0081] The toothed wheel portion 88 has a plurality of
tooth portions 88a arranged along the circumferential di-
rection thereof. These tooth portions 88a are formed so
as to be engaged with the receiving tooth portions 56a
of the gear receiving portion 56 of the pressing body 13.
[0082] The gear 38 is installed to be superposed on
the second end plate 49 of the winding reel 31. Since the
locking protrusions 87a of the disc-shaped basal plate
87 are locked to the locking convex portions 49a of the
second end plate 49, the winding reel 31 also rotates in
accordance with rotation of the gear 38.
[0083] The locking protrusions 87a are formed in such
a manner that in a case where the gear 38 rotates in the
opposite direction to a winding direction, the locking pro-
trusions 87a are not locked to the locking convex portions
49a.
[0084] As shown in FIGS. 4 and 11, the biasing mem-
ber 40 biases backward the housing body 11 which is in
a state where the housing body 11 has relatively moved
forward. As the biasing member 40, a spring member
such as a coil spring is suitable.
[0085] The biasing member 40 biases backward the
housing body 11 by taking a reaction force of the sup-
porting body 35. Specifically, the biasing member 40 bi-
ases backward the pressing portion 57 of the pressing
body 13 by taking a reaction force of the front end plate
46.
[0086] As shown in FIGS. 6, 7, and 16, the extension
section 20 includes the extension tube body 21 and the
head member 23 which is inserted into the extension
tube body 21.
[0087] The extension tube body 21 includes the tube
body base 15, a leading end tube section 16 provided at
the leading end side of the tube body base 15, a biasing
member 17 which biases forward the leading end tube
section 16, and the outer tube body 18.
[0088] The tube body base 15 includes a holding frame
portion 97 and a cylindrical connection tube portion 96
which extends forward from a front end of the holding
frame portion 97.
[0089] The holding frame portion 97 is formed into a
tube shape having a rectangular cross section and can
house the rotating tube portion 82 of the rotating shaft
52 in the inside thereof.
[0090] In a side plate 99a that is one of four side plates
99 constituting the holding frame portion 97, a slit 100,
into which the insertion protrusion portion 54 of the press-
ing body 13 is inserted, is formed along the front-and-
back direction.
[0091] The connection tube portion 96 is made to be
an approximately cylindrical shape into which the guide
tube portion 81 of the rotating shaft 52 can be inserted.
[0092] On the outer surface of the connection tube por-
tion 96, a fitting claw 96a which is fitted into a locking

opening portion 18a formed in the outer tube body 18 is
formed.
[0093] On the inner surface of the connection tube por-
tion 96, a step portion (not shown), with which a rear end
of the biasing member 17 comes into contact, is formed.
[0094] As shown in FIGS. 6 and 16, the leading end
tube section 16 is composed of a cylindrical large diam-
eter portion 19 and a fine diameter portion 27 which ex-
tends forward from a front end of the large diameter por-
tion 19.
[0095] The fine diameter portion 27 has a tubular wall
portion 27a and a leading end wall portion 27b provided
at a front end of the tubular wall portion 27a. In the illus-
trated example, the fine diameter portion 27 is a tubular
body having a cover in which the tubular wall portion 27a
having an approximately rectangular cross section ex-
tends backward from the peripheral edge of the approx-
imately rectangular plate-like leading end wall portion
27b.
[0096] A leading end portion of the tubular wall portion
27a has a cross-sectional shape corresponding to a con-
nector receiving hole 72 (refer to FIG. 20) of an optical
adapter 70 which becomes a target of cleaning.
[0097] In addition, the cross-sectional shape of the tu-
bular wall portion 27a is not limited to a rectangular
shape, but may be a circular shape, a polygonal shape,
or the like.
[0098] At a leading end of the leading end tube section
16, the leading end wall portion 27b is provided. For this
reason, the head member 23 can be preserved.
[0099] In the leading end wall portion 27b, a passing-
through opening portion 27c, through which the leading
end portion 28 of the head member 23 passes so as to
be able to protrude and be withdrawn, is formed. In the
illustrated example, the passing-through opening portion
27c is made to be a circular shape that is adapted to the
cross-sectional shape of the cylindrical leading end por-
tion 28.
[0100] The leading end tube section 16 is movable in
an extending direction (a leading end direction) and the
opposite direction thereto.
[0101] As shown by arrows in FIG 6, the leading end
tube section 16 can turn in a direction around the axis of
the leading end tube section 16 with respect to the biasing
member 17 and the outer tube body 18. For this reason,
the leading end tube section 16 can also turn in a direction
around the axis of the leading end tube section 16 with
respect to the housing body 11. Therefore, when gripping
the housing body 11 and then inserting the cleaning tool
1 of this embodiment into the connector receiving hole
72 (refer to FIG 20) of the optical adapter 70, the leading
end tube section 16 turns in a direction around the axis
thereof, thereby being able to take a position correspond-
ing to the shape of the connector receiving hole 72.
[0102] As shown in FIG 6, as the biasing member 17,
a spring member such as a coil spring is suitable.
[0103] A rear portion of the biasing member 17 is in-
serted into the connection tube portion 96, whereby a
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rear end portion of the biasing member 17 can come into
contact with the step portion (not shown). On the other
hand, a front end portion of the biasing member 17 can
come into contact with a rear end portion of the large
diameter portion 19 of the leading end tube section 16.
[0104] The outer tube body 18 is formed into an ap-
proximately cylindrical shape, thereby being made such
that the connection tube portion 96 and the large diameter
portion 19 can be inserted therein.
[0105] In FIGS. 1 and 2, a reference numeral 102 de-
notes a guide member which is mounted on the leading
end portion of the leading end tube section 16 of the
extension tube body 21. The guide member 102 is con-
nected to the front plate portion 12c through a string-like
body 103 made of elastically deformable resin, for exam-
ple.
[0106] Next, one example of a method of using the
cleaning tool 1 of this embodiment will be described.
[0107] In a normal state shown in FIG. 15A, the housing
body 11 is located relatively at the rear relatively with
respect to the extension section 20 and the feeding mech-
anism 3.
[0108] Also, since the biasing member 17 biases for-
ward the leading end tube section 16 by taking a reaction
force of the connection tube portion 96, the leading end
tube section 16 is relatively located relatively at the front
and the head member 23 is housed in the leading end
tube section 16, as shown in FIG. 16.
[0109] As shown in FIGS. 12, 13, and 20, if a worker
grips the housing body 11 with the fingers or the like and
inserts the leading end tube section 16 of the extension
section 20 from a connector insertion opening 71 of the
optical adapter 70, the leading end tube section 16 enters
the connector receiving hole 72 while being positioned
by an inner wall 70a of the optical adapter 70.
[0110] As shown in FIGS. 14 and 20, if the housing
body 11 is moved forward, since the leading end of the
leading end tube section 16 receives a reaction force
from a wall portion 70b or the like of the optical adapter
70, the rotating shaft 52 and the head member 23 move
forward relatively with respect to the leading end tube
section 16.
[0111] Accordingly, as shown in FIGS. 15B and 17, the
leading end portion 28 of the head member 23 protrudes
from the leading end of the leading end tube section 16,
whereby the pressing face 24 is exposed.
[0112] As shown in FIG. 20, the cleaning body 2 on
the pressing face 24 comes into contact with an appro-
priate position (here, an optical fiber hole 61b and the
periphery thereof) of the joining end face 61a of an optical
plug 60.
[0113] As shown in FIG 15B, if a further forward force
is applied to the housing body 11, the housing body 11
moves forward relatively with respect to the extension
section 20 which receives the reaction force in the optical
adapter 70.
[0114] As shown in FIG. 11, at this time, since the tube
body base 15 of the extension tube body 21 is housed

in the tube body base housing portion 36 in a state where
backward movement has been regulated by the regula-
tion plates 42A and 42B, the position in the front-and-
back direction of the feeding mechanism 3 does not
change greatly before and after application of a force.
For this reason, a state is created where the biasing mem-
ber 40 is compressed by the pressing body 13, thereby
biasing backward the pressing body 13 by taking a reac-
tion force of the supporting body 35.
[0115] As shown in FIG 15B, since the pressing body
13 of the housing body 11 moves forward relative with
respect to the rotating tube portion 82, the insertion pro-
trusion portion 54 also moves forward in a state where it
has been inserted into the cam groove 85 of the rotating
tube portion 82, as shown in FIGS. 18 and 19. For this
reason, the rotating shaft 52 rotates around the axis
thereof.
[0116] As shown in FIG. 20, since the head member
23 rotates around the axis thereof by the rotation of the
rotating shaft 52, the cleaning body 2 rotates around the
axis of the head member 23 in a state where the cleaning
body 2 comes into contact with the joining end face 61a,
so that the joining end face 61a is wiped away and
cleaned.
[0117] As shown in FIGS. 11 and 15B, since the press-
ing body 13 moves relatively with respect to the feeding
mechanism 3, a force in a rotation direction is imparted
to the toothed wheel portion 88 of the gear 38 by the gear
receiving portion 56. The winding reel 31 also rotates
with the rotation of the gear 38. For this reason, the clean-
ing body 2 is wound.
[0118] According to this, the cleaning body 2 is drawn
from the supply reel 30 and fed and moved through the
pressing face 24 of the head member 23.
[0119] By the feeding movement of the cleaning body
2, contamination such as dirt, dust, or oil, which is at-
tached to the joining end face 61 a, is reliably wiped away.
[0120] When withdrawing the extension section 20
from the optical adapter 70, a worker moves the housing
body 11 backward.
[0121] The positions in the front-and-back direction of
the extension tube body 21 and the feeding mechanism
3 with respect to the housing body 11 are returned to a
normal state (the state shown in FIG. 15A) by the elastic
force of the biasing member 40.
[0122] Also, the rotating shaft 52 and the head member
23 move backward relatively with respect to the leading
end tube section 16 due to the elastic force of the biasing
member 17 (refer to FIGS. 15A and 16), whereby the
head member 23 is housed in the leading end tube sec-
tion 16.
[0123] In the cleaning tool 1 of this embodiment, since
the installation position of the biasing member 40 is closer
to the front than the installation positions of the supply
reel 30 and the winding reel 31, it is not necessary to
secure a space for the biasing member 40 behind the
feeding mechanism 3, such that the size in the front-and-
back direction (the length size) of the cleaning tool 1 can
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be reduced.
[0124] Therefore, it is possible to easily perform clean-
ing work even in a case where a sufficient working space
cannot be secured.
[0125] Also, since a direction in which the central axes
30a and 31a of the supply reel 30 and the winding reel
31 are arranged is the Y direction different from the ex-
tending direction (the X direction) of the extension section
20, a space in the front-and-back direction in the housing
body 11 for housing the supply reel 30 and the winding
reel 31 can be reduced.
[0126] For this reason, the size in the front-and-back
direction (the length size) of the cleaning tool 1 can be
reduced.
[0127] Therefore, it is possible to more easily perform
cleaning work.
[0128] Next, a cleaning tool 101 according to a second
embodiment of the present invention will be described
with reference to the drawings. In the following explana-
tion, with respect to a portion common to the cleaning
tool 1 of the first embodiment, the same reference nu-
meral is applied and explanation thereof is omitted or
simplified.
[0129] As shown in FIGS. 21 to 23B, the cleaning tool
101 is different from the cleaning tool 1 in that the position
in the width direction (the Y direction) of the extension
section 20 is at the center in the width direction of the
housing body 11.
[0130] As shown in FIG. 23A, a supporting body 135
of the feeding mechanism 3 includes the basal plate 41,
the supply reel support shaft 32, the winding reel support
shaft 33, the side plates 44 (44A and 44B) formed at both
side edge portions of the basal plate 41, two partition
plates 43A and 43B provided between both side plates
44 (44A and 44B), and the front end plate 46.
[0131] The partition plates 43A and 43B are formed
being spaced from each other in the width direction (the
Y direction) at the middle position between both side
plates 44 (44A and 44B) and approximately parallel to
both side plates 44 (44A and 44B). These partition plates
43A and 43B partition a space between both side plates
44 (44A and 44B) into a tube body base housing portion
136 and biasing member housing portions 137A and
137B.
[0132] The tube body base housing portion 136 is a
space between the partition plates 43A and 43B and can
house the tube body base 15 of the extension tube body
21.
[0133] The biasing member housing portion 137A is a
space between the side plate 44A on one side and the
partition plate 43A and can house a first biasing member
140A.
[0134] The biasing member housing portion 137B is a
space between the side plate 44B on the other side and
the partition plate 43 and can house a second biasing
member 140A.
[0135] At a pressing body 113, pressing portions 157
each having the same configuration as the above-men-

tioned pressing portion 57 are provided at positions
equivalent to the biasing member housing portions 137A
and 137B.
[0136] As shown in FIG. 23B, the biasing members
140A and 140B bias the housing body 11 backward by
taking a reaction force of the supporting body 135, in a
state where the housing body 11 has moved forward.
Specifically, the biasing members 140A and 140B bias
backward the pressing portions 157 of the pressing body
13 by taking a reaction force of the front end plate 46.
[0137] The positions of the support shafts 32 and 33
are set such that the position of the supply reel 30 is close
to one side in the width direction compared to the exten-
sion section 20 and the position of the winding reel 31 is
close to the other side in the width direction compared
to the extension section 20.
[0138] In an example shown in FIG. 23A, the position
of the central axis 30a of the supply reel 30 is closer to
one side in the width direction than the position of the
central axis line of the extension tube body 21 and the
position of the central axis 31a of the winding reel 31 is
closer to the other side in the width direction than the
position of the central axis line of the extension tube body
21.
[0139] That is, the position in the width direction of the
central axis line of the extension tube body 21 is between
the position of the central axis 30a of the supply reel 30
and the position of the central axis 31a of the winding
reel 31.
[0140] According to this configuration, it is possible to
smoothly perform both supply and take-up of the cleaning
body 2 with respect to the insertion hole 83 of the rotating
shaft 52.
[0141] Also, since pressing forces by the biasing mem-
ber 140A and 140B are applied evenly in the width direc-
tion to the supporting body 135, it is possible to attain
stabilization of an operation when moving the housing
body 11 with respect to the feeding mechanism 3.
[0142] In the illustrated example, two biasing members
140A and 140B are provided and the positions in the
width direction of these biasing members are respectively
close to one side and the other side in the width direction
compared to the extension section 20. However, the
number of biasing members is not limited thereto, and
may be three or more.
[0143] Even in this case, a configuration is preferable
in which the position in the width direction of at least one
of these biasing members is close to one side in the width
direction compared to the extension section 20 and the
position in the width direction of at least one of the other
biasing members is close to the other side in the width
direction compared to the extension section 20.
[0144] The present invention can be applied to various
types of optical fiber connectors and can be applied to,
for example, single fiber optical connectors such as a LC
type optical connector (trademark of Alcatel-Lucent Ja-
pan Ltd.), a SC type optical connector (SC: Single fiber
Coupling optical fiber connector) which is established in

17 18 



EP 2 400 325 B1

11

5

10

15

20

25

30

35

40

45

50

55

JIS C 5973, a MU type optical connector (MU: Miniature-
Unit coupling optical fiber connector) which is established
in JIS C 5983, and a SC2 type optical connector. The
SC2 type optical connector is one in which a knob that
is mounted outside a housing is omitted from the SC type
optical connector.
[0145] Although in the illustrated example, the optical
adapter 70 and the optical plug 60 are set to be targets,
a target of the cleaning tool of the present invention is
not limited thereto. For example, a configuration can also
be adopted in which an optical connector receptacle
(specifically, a receptacle housing) is made to function
as a positioning housing for a connector.
[0146] In this case, a ferrule incorporated into a sleeve-
shaped receptacle housing functions as the optical con-
nector related to the present invention. A joining end face
of the ferrule can be cleaned by inserting an insertion
section (the extension section) of the cleaning tool into
a connector receiving hole that is an inside space of the
receptacle housing.

Industrial Applicability

[0147] According to the optical connector cleaning tool
of the present invention, the length size thereof can be
reduced, so that it is possible to easily perform cleaning
work even in a case where a sufficient working space
cannot be secured.

Description of Reference Numerals and Signs

[0148]

1, 101: OPTICAL CONNECTOR CLEANING TOOL
2: CLEANING BODY
3: FEEDING MECHANISM
10: TOOL MAIN BODY
11: HOUSING BODY
20: EXTENSION SECTION
21: EXTENSION TUBE BODY
23: HEAD MEMBER
30: SUPPLY REEL
30A: CENTRAL AXIS
31: WINDING REEL
31 A: CENTRAL AXIS
35, 135: SUPPORTING BODY
40, 140A, 140B: BIASING MEMBER
56: GEAR RECEIVING PORTION (DRIVING SEC-
TION)
61: FERRULE
61 A: JOINING END FACE
X: EXTENDING DIRECTION OF AN EXTENSION
SECTION
Y: WIDTH DIRECTION

Claims

1. An optical connector cleaning tool that wipes away
and cleans a joining end face of an optical connector
by a cleaning body that is fed and moved, the optical
connector cleaning tool comprising:

a tool main body; and
an extension section that extends forward from
the tool main body in an extending direction,
wherein the tool main body includes a feeding
mechanism that performs supply and take-up of
the cleaning body, a rotating mechanism that
rotates and moves the cleaning body contacting
with the joining end face, a housing body that
houses both the feeding mechanism and the ro-
tating mechanism, and a biasing member that
is located in the housing body and biases the
housing body,
wherein the extension section includes an ex-
tension tube body that extends from the housing
body, and a head member that presses the
cleaning body against the joining end face at a
leading end of the extension tube body,
wherein the feeding mechanism includes a sup-
ply reel that supplies the cleaning body to the
head member, a winding reel that takes up the
cleaning body passed through the head mem-
ber, and a supporting body that rotatably sup-
ports these reels,
wherein the housing body is relatively movable
forward and backward in an extending direction
of the extension section with respect to the ex-
tension section and the feeding mechanism and
includes a driving section that feeds and moves
the cleaning body by rotationally driving the
winding reel in a take-up direction by the forward
movement of the housing,
wherein the rotating mechanism including a ro-
tating shaft holding the head member,
wherein the rotating shaft rotates around the ax-
is thereof by a cam mechanism by the forward
mouvement of the housing and rotates and
moves the cleaning body by rotating the head
member around the axis thereof,
wherein the biasing member biases backward
in the extending direction the housing body that
is in a state where the housing body has rela-
tively moved forward in the extending direction,
wherein a position in a front-and-back direction
of the biasing member is close to the front com-
pared to positions in a front-and-back direction
of the supply reel and the winding reel,
wherein the housing body includes a case sec-
tion and a pressing body that is located in the
case section and positioned with respect to the
case section,
wherein the pressing body has a pressing por-
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tion, with which one end portion of the biasing
member comes into contact,
wherein the biasing member biases backward
the housing body that is in a state where the
housing body has relatively moved forward in
the extending direction by biasing backward the
pressing portion by taking a reaction force of the
supporting body, and
wherein a position in a width direction of the bi-
asing member is different from a position in a
width direction of the extension section.

2. The optical connector cleaning tool according to
Claim 1,
wherein two or more of the biasing members are
provided,
wherein a position in a width direction perpendicular
to the extending direction of at least one biasing
member of these biasing members is close to one
side in the width direction compared to the extension
section, and
wherein a position in a width direction of at least one
of the other biasing members is close to the other
side in the width direction compared to the extension
section.

3. The optical connector cleaning tool according to
Claims 1 or 2, wherein a direction in which a central
axis of the supply reel and a central axis of the wind-
ing reel are arranged is a direction different from the
extending direction.

4. The optical connector cleaning tool according to
Claim 3, wherein a direction in which the central axis
of the supply reel and the central axis of the winding
reel are arranged is perpendicular or approximately
perpendicular to the extending direction.

5. The optical connector cleaning tool according to
Claims 3 or 4, wherein any one of the supply reel
and the winding reel is located at a rear in the ex-
tending direction of the extension section.

6. The optical connector cleaning tool according to
Claims 4 or 5,
wherein a position in a width direction perpendicular
to the extending direction of the supply reel is close
to one side in the width direction compared to the
extension section, and
wherein a position in a width direction of the winding
reel is close to the other side in the width direction
compared to the extension section.

Patentansprüche

1. Reinigungswerkzeug für einen optischen Konnek-
tor, das eine verbindende Endfläche eines optischen

Konnektors durch einen Reinigungskörper, der vor-
geschoben und bewegt wird, abwischt und reinigt,
wobei das Reinigungswerkzeug für den optischen
Konnektor umfasst:

einen Werkzeughauptkörper; und
einen Verlängerungsabschnitt, der sich von
dem Werkzeughauptkörper nach vorn entlang
einer Erstreckungsrichtung erstreckt,
wobei der Werkzeughauptkörper einen Vor-
schubmechanismus umfasst, der den Reini-
gungskörper bereitstellt und aufnimmt, einen
Drehmechanismus, der den Reinigungskörper,
der die verbindende Endfläche berührt, dreht
und bewegt, einen Gehäusekörper, der den Vor-
schubmechanismus und den Drehmechanis-
mus umgibt, und ein Vorspannelement, das in
dem Gehäusekörper angeordnet ist und den
Gehäusekörper vorspannt,
wobei der Verlängerungsabschnitt einen Ver-
längerungsröhrenkörper umfasst, der sich von
dem Gehäusekörper erstreckt, und ein Kopfe-
lement, das den Reinigungskörper gegen die
verbindende Endfläche an einem vorderen En-
de des Verlängerungsröhrenkörpers drückt,
wobei der Vorschubmechanismus eine Vorrats-
spule umfasst, die das Kopfelement mit dem
Reinigungskörper versorgt, eine Wickelspule,
die den Reinigungskörper, der durch das Kopf-
element gelaufen ist, aufnimmt, und einen Trä-
gerkörper, der diese Spulen drehbar trägt,
wobei der Gehäusekörper entlang einer Erstre-
ckungsrichtung des Verlängerungsabschnitts
bezüglich des Verlängerungsabschnitts und
des Vorschubmechanismus vor- und rückwärts
bewegbar ist und einen Antriebsabschnitt um-
fasst, der den Reinigungskörper durch einen
Drehantrieb der Wickelspule entlang einer Auf-
nahmerichtung durch die Vorwärtsbewegung
des Gehäuses vorschiebt und bewegt,
wobei der Drehmechanismus einen Drehschaft
umfasst, der das Kopfelement hält,
wobei sich der Drehschaft durch eine Nocken-
mechanismus durch die Vorwärtsbewegung
des Gehäuses um seine Achse dreht und den
Reinigungskörper durch Drehen des Kopfele-
ments um seine Achse dreht und bewegt,
wobei das Vorspannelement den Gehäusekör-
per, der in einem Zustand ist, wo sich der Ge-
häusekörper entlang der Erstreckungsrichtung
relativ nach vorn bewegt hat, nach hinten ent-
lang der Erstreckungsrichtung vorspannt,
wobei eine Position in Vorwärts- und Rückwärts-
richtung des Vorspannelements im Vergleich zu
Positionen in Vorwärts- und Rückwärtsrichtung
der Vorratsspule und der Wickelspule nahe der
Stirnseite ist,
wobei der Gehäusekörper einen Kastenab-
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schnitt und einen Anpresskörper, der in dem
Kastenabschnitt angeordnet und bezüglich des
Kastenabschnitts positioniert ist, umfasst,
wobei der Anpresskörper einen Anpressab-
schnitt aufweist, mit dem ein Endabschnitt des
Vorspannelements in Kontakt kommt,
wobei das Vorspannelement den Gehäusekör-
per, der in einem Zustand ist, wo sich der Ge-
häusekörper entlang der Erstreckungsrichtung
relativ nach vorn bewegt hat, indem der Anpres-
sabschnitt durch Aufnahme einer Reaktions-
kraft des Trägerkörpers nach hinten vorge-
spannt wird, nach hinten vorspannt und
wobei eine Position in eine Breitenrichtung des
Vorspannelements sich von einer Position in ei-
ner Breitenrichtung des Verlängerungsab-
schnitts unterscheidet.

2. Reinigungswerkzeug für einen optischen Konnektor
nach Anspruch 1,
wobei zwei oder mehr der Vorspannelemente vor-
gesehen sind,
wobei eine Position in Breitenrichtung, die senkrecht
zu der Erstreckungsrichtung mindestens eines Vor-
spannelementes dieser Vorspannelemente verläuft,
in der Breitenrichtung im Vergleich zu dem Verlän-
gerungsabschnitt nah an einer Seite ist, und
wobei eine Position in einer Breitenrichtung mindes-
tens eines der anderen Vorspannelemente in der
Breitenrichtung im Vergleich zu dem Verlängerungs-
abschnitt in der Nähe der anderen Seite ist.

3. Reinigungswerkzeug für einen optischen Konnektor
nach Anspruch 1 oder 2, wobei eine Richtung, in der
eine zentrale Achse der Vorratsspule und eine zen-
trale Achse der Wickelspule angeordnet sind, eine
Richtung ist, die sich von Erstreckungsrichtung un-
terscheidet.

4. Reinigungswerkzeug für einen optischen Konnektor
nach Anspruch 3, wobei sich eine Richtung, in der
die zentrale Achse der Vorratsspule und die zentrale
Achse der Wickelspule angeordnet sind, rechtwink-
lig oder ungefähr rechtwinklig zu der Erstreckungs-
richtung erstreckt.

5. Reinigungswerkzeug für einen optischen Konnektor
nach Anspruch 3 oder 4, wobei die Vorratsspule oder
die Wickelspule in Erstreckungsrichtung des Verlän-
gerungsabschnittes hinten angeordnet ist.

6. Reinigungswerkzeug für einen optischen Konnektor
nach Anspruch 4 oder 5, wobei eine Position in einer
Breitenrichtung, die rechtwinklig zu der Erstre-
ckungsrichtung der Vorratsspule ist, nahe einer Sei-
te in der Breitenrichtung im Vergleich zu dem Ver-
längerungsabschnitt ist, und
wobei eine Position in einer Breitenrichtung der Wi-

ckelspule in der Breitenrichtung im Vergleich zu dem
Verlängerungsabschnitt nahe der anderen Seite ist.

Revendications

1. Outil de nettoyage de connecteur optique qui essuie
et nettoie une face d’extrémité de jonction d’un con-
necteur optique par l’intermédiaire d’un corps de net-
toyage qui est fourni et déplacé, l’outil de nettoyage
de connecteur optique comprenant :

un corps principal d’outil ; et
une section d’extension qui s’étend vers l’avant
à partir du corps principal d’outil dans une direc-
tion d’extension,
dans lequel le corps principal d’outil comprend
un mécanisme d’alimentation qui réalise la four-
niture et l’enroulement du corps de nettoyage,
un mécanisme de rotation qui fait tourner et dé-
place le corps de nettoyage entrant en contact
avec la face d’extrémité de jonction, un corps
de logement qui loge à la fois le mécanisme d’ali-
mentation et le mécanisme de rotation, et un
élément de sollicitation qui est situé dans le
corps de logement et sollicite le corps de loge-
ment,
dans lequel la section d’extension comprend un
corps de tube d’extension qui s’étend à partir du
corps de logement, et un élément de tête qui
presse le corps de nettoyage contre la face d’ex-
trémité de jonction à une extrémité avant du
corps de tube d’extension,
dans lequel le mécanisme d’alimentation com-
prend une bobine d’alimentation qui fournit le
corps de nettoyage à l’élément de tête, une bo-
bine d’enroulement qui enroule le corps de net-
toyage passé à travers l’élément de tête, et un
corps de support qui supporte ces bobines de
façon rotative,
dans lequel le corps de logement est relative-
ment mobile vers l’avant et vers l’carrière dans
une direction d’extension de la section d’exten-
sion par rapport à la section d’extension et au
mécanisme d’alimentation et comprend une
section d’entraînement qui fournit et déplace le
corps de nettoyage en entraînant en rotation la
bobine d’enroulement dans une direction d’en-
roulement par le mouvement vers l’avant du lo-
gement,
dans lequel le mécanisme de rotation comprend
un arbre rotatif retenant l’élément de tête,
dans lequel l’arbre rotatif tourne autour de son
axe par l’intermédiaire d’un mécanisme à came
par le mouvement vers l’avant du logement et
fait tourner et déplace le corps de nettoyage en
faisant tourner l’élément de tête autour de son
axe, dans lequel l’élément de sollicitation solli-
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cite vers l’arrière dans la direction d’extension
le corps de logement qui est dans un état où le
corps de logement s’est relativement déplacé
vers l’avant dans la direction d’extension,
dans lequel une position dans une direction lon-
gitudinale de l’élément de sollicitation est proche
de l’avant par rapport à des positions dans une
direction longitudinale de la bobine d’alimenta-
tion et la bobine d’enroulement,
dans lequel le corps de logement comprend une
section à boîtier et un corps de pression qui est
situé dans la section à boîtier et positionné par
rapport à la section à boîtier,
dans lequel le corps de pression comporte une
partie de pression, avec laquelle une partie d’ex-
trémité de l’élément de sollicitation entre en con-
tact,
dans lequel l’élément de sollicitation sollicite
vers l’arrière le corps de logement qui est dans
un état où le corps de logement s’est relative-
ment déplacé vers l’avant dans la direction d’ex-
tension en sollicitant vers l’arrière la partie de
pression en prenant une force de réaction du
corps de support, et
dans lequel une position dans une direction de
largeur de l’élément de sollicitation est différente
d’une position dans une direction de largeur de
la section d’extension.

2. Outil de nettoyage de connecteur optique selon la
revendication 1,
dans lequel deux ou plus des éléments de sollicita-
tion sont prévus,
dans lequel une position dans une direction de lar-
geur perpendiculaire à la direction d’extension d’au
moins un élément de sollicitation de ces éléments
de sollicitation est proche d’un côté dans la direction
de largeur par rapport à la section d’extension,
et
dans lequel une position dans une direction de lar-
geur d’au moins un des autres éléments de sollici-
tation est proche de l’autre côté dans la direction de
largeur par rapport à la section d’extension.

3. Outil de nettoyage de connecteur optique selon les
revendications 1 ou 2, dans lequel une direction dans
laquelle un axe central de la bobine d’alimentation
et un axe central de la bobine d’enroulement sont
agencés est une direction différente de la direction
d’extension.

4. Outil de nettoyage de connecteur optique selon la
revendication 3, dans lequel une direction dans la-
quelle l’axe central de la bobine d’alimentation et
l’axe central de la bobine d’enroulement sont agen-
cés est perpendiculaire ou approximativement per-
pendiculaire à la direction d’extension.

5. Outil de nettoyage de connecteur optique selon les
revendications 3 ou 4, dans lequel une quelconque
parmi la bobine d’alimentation et la bobine d’enrou-
lement est située à l’arrière dans la direction d’ex-
tension de la section d’extension.

6. Outil de nettoyage de connecteur optique selon les
revendications 4 ou 5,
dans lequel une position dans une direction de lar-
geur perpendiculaire à la direction d’extension de la
bobine d’alimentation est proche d’un côté dans la
direction de largeur par rapport à la section d’exten-
sion, et
dans lequel une position dans une direction de lar-
geur de la bobine d’enroulement est proche de
l’autre côté dans la direction de largeur par rapport
à la section d’extension.
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