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CLEANING TOOL AND ADHESIVE BODY 

TECHNICAL FIELD 

[ 0001 ] The present invention relates to a cleaning tool and 
an adhesive body . 

BACKGROUND 

[ 0002 ] Dust or the like adhering to an endface of an optical 
connector causes an increase in loss of optical signals and 
the To avoid this , cleaning of the dface of the optical 
connector is needed . Patent Literature 1 describes a cleaning 
tool that includes a pad - shaped cleaning member having an 
abutting surface to abut on a joint endface of an optical 
connector and that is self - adhesive at the abutting surface . 
Patent Literature 2 describes an adhesive agent to be used for 
an optical connector cleaner for cleaning a connecting 
endface of an optical connector . 

[ 0011 ] FIG . 2 is a cut perspective view of a ferrule 12 
according to one or more embodiments . 
[ 0012 ] FIG . 3A and FIG . 3B are explanatory diagrams 
illustrating a cleaning member 31 according to one or more 
embodiments . 
[ 0013 ] FIG . 4A is an explanatory diagram illustrating an 
adhesive body 35 according to one or more embodiments . 
FIG . 4B is an explanatory diagram illustrating an adhesive 
body 35 according to one or more embodiments . FIG . 4C is 
an explanatory diagram illustrating an adhesive body 35 
according to one or more embodiments . FIG . 4D is an 
explanatory diagram illustrating an adhesive body 35 
according to one or more embodiments . 
[ 0014 ] FIG . 5 is a flowchart of a method for manufacturing 
the cleaning member 31 according to one or more embodi 
ments . 
[ 0015 ] FIG . 6 is a flowchart of another method for manu 
facturing the cleaning member 31 according to one or more 
embodiments . 
[ 0016 ] FIG . 7A and FIG . 7B are explanatory diagrams 
illustrating a cleaning target according to one or more 
embodiments . FIG . 7A is an explanatory diagram illustrating 
a vicinity of an optical signal region according to one or 
more embodiments . FIG . 7B is a perspective view of a 
ferrule according to one or more embodiments . 
[ 0017 ] FIG . 8A and FIG . 8B are explanatory diagrams 
illustrating the ferrule 12 according to one or more embodi 
ments at the time of cleaning . 
[ 0018 ] FIG . 9A and FIG . 9B are explanatory diagrams 
illustrating a cleaning tool 30 according to one or more 
embodiments . 
[ 0019 ] FIG . 10A and FIG . 10B are explanatory diagrams 
illustrating a cleaning member 31 according to one or more 
embodiments . 

PATENT LITERATURE 

[ 0003 ] Patent Literature 1 : JP 2002-219421A 
[ 0004 ] Patent Literature 2 : JP 2008-180799A 
[ 0005 ] In a case of cleaning an endface of an optical 
connector , it is important to remove dust adhering to a 
portion where an optical signal enters and is emitted in the 
endface of the optical connector . Hence , when a pad - shaped 
adhesive cleaning member is to abut on the endface of the 
optical connector , the cleaning member needs to fully abut 
on the portion where an optical signal enters and is emitted 
in the endface of the optical connector . However , in the case 
of the cleaning tool described in Patent Literature 1 , an 
abutting surface of the cleaning member is flat in shape , and 
therefore it is difficult to cause the cleaning member to fully 
abut on the portion where an optical signal enters and is 
emitted , in the endface of the optical connector . This con 
sequently causes the contact between the optical connector 
and the cleaning member to be insufficient , the cleaning 
member needing to be pressed against the optical connector 
with high pressure , and the like . 

DETAILED DESCRIPTION 

SUMMARY 

[ 0006 ] One or more embodiments of the present invention 
allow a cleaning member to be fully in contact with a portion 
where an optical signal enters and is emitted . 
[ 0007 ] One or more embodiments of the present invention 
are a cleaning tool for cleaning an optical connector , the 
cleaning tool comprising an adhesive part to be in contact 
with an optical signal region where an optical signal enters 
and is emitted in the optical connector , wherein the adhesive 
body includes a protrusion protruding in a region to be in 
contact with the optical signal region . 
[ 0008 ] Other features of one or more embodiments of the 
present invention are made clear by the following descrip 
tion and the drawings . 
[ 0009 ] According to one or more embodiments of the 
present invention , it is possible to cause a cleaning member 
to be fully in contact with a portion where an optical signal 
enters and is emitted . 

[ 0020 ] At least the following matters are made clear from the following description and the drawings . 
[ 0021 ] A cleaning tool for cleaning an optical connector , 
the cleaning tool comprising an adhesive pa to be in 
contact with an optical signal region where an optical signal 
enters and is emitted in the optical connector , wherein the 
adhesive body includes a protrusion protruding in a region 
to be in contact with the optical signal region . According to 
such a cleaning tool , it is possible to allow the cleaning 
member to be fully in contact with the portion where an 
optical signal enters and is emitted . 
[ 0022 ] The adhesive body may include a plurality of the 
protrusions to be in contact with a plurality of the optical 
signal regions . With this , each protrusion comes into contact 
with a corresponding optical signal region , which makes it 
easier for the protrusion to be in contact with the optical 
signal region . 
[ 0023 ] The protrusion may be formed linearly , and the 
protrusion may be formed to be in contact with a plurality of 
the optical signal regions . With this , it is possible to simplify 
the shape of the protrusion . 
[ 0024 ] A recess may be formed in an endface of the optical 
connector . Including the protrusion is particularly effective 
in such a case . 
[ 0025 ] In one or more embodiments , B > A may be satisfied 
where A is a length between the endface and the optical 
signal region , and B is a protruding amount of the protru 
sion . This makes it easier for the protrusion to be in contact 

BRIEF DESCRIPTION OF DRAWINGS 

[ 0010 ] FIG . 1A and FIG . 1B are explanatory diagrams 
illustrating a cleaning tool 30 according to one or more 
embodiments . 
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with the optical signal region , and consequently makes it 
easier for the adhesive body and the optical signal region to 
be fully in contact with each other . 
[ 0026 ] A lens part serving as the optical signal region may 
be formed in a bottom portion of the recess . Including the 
protrusion is particularly effective in such a case . 
[ 0027 ] The adhesive body may include a base part , and the 
protrusion may be formed to protrude from the base part . 
With this , it is possible to allow the cleaning member to be 
fully in contact with the portion where an optical signal 
enters and is emitted . 
[ 0028 ] In one or more embodiments , B + C > A may be 
satisfied where A is a length between an endface of the 
optical connector and the optical signal region , B is a 
protruding amount of the protrusion , and C is a thickness of 
the base part . This makes it easier for the protrusion to be in 
contact with the optical signal region , and consequently 
makes it easier for the adhesive body and the optical signal 
region to be fully in contact with each other . 
[ 0029 ] The cleaning tool may comprise an alignment part 
for aligning a position of the protrusion with the optical 
signal region of the optical connector . With this , it is possible 
to allow the protrusion to be surely in contact with the 
optical region . 
[ 0030 ] An adhesive body to be in contact with an optical 
signal region where an optical signal enters and is emitted in 
an optical connector will become clear , the adhesive body 
comprising a protrusion protruding in a region to be in 
contact with the optical signal region of the optical connec 
tor . With such an adhesive body , it is possible to be fully in 
contact with the portion where an optical signal enters and 
is emitted . 
[ 0031 ] The adhesive body may comprise a plurality of the 
protrusions to be in contact with a plurality of the optical 
signal regions . With this , each protrusion comes into contact 
with a corresponding optical signal region , which makes it 
easier for the protrusion to be in contact with the optical 
signal region . 
[ 0032 ] The protrusion may be formed linearly , and the 
protrusion may be formed to be in contact with a plurality of 
the optical signal regions . With this , it is possible to simplify 
the shape of the protrusion . 
[ 0033 ] The adhesive body may include a base part , and the 
protrusion may be formed to protrude from the base part . 
With this , it is possible to be fully in contact with the portion 
where an optical signal enters and is emitted . 
[ 0034 ] Overview : 
[ 0035 ] FIG . 1A and FIG . 1B are explanatory diagrams 
illustrating a cleaning tool 30 according to one or more 
embodiments . An optical connector 11 , an adapter 15 , and a 
cleaning tool 30 are included in the drawings . 
[ 0036 ] The optical connector 11 is provided to an end 
portion of each optical fiber and is a connecting component 
for optically connecting optical fibers to each other . The 
optical connector 11 is , for example , an MPO optical con 
nector ( F13 type multicore optical fiber connector according 
to JIS C 5982 ) . The optical connector 11 includes a ferrule 
12 and a housing 13. The ferrule 12 is a member that holds 
end portions of the optical fibers . A structure of the ferrule 
12 of one or more embodiments is to be described later . The 
housing 13 is a member that holds the ferrule 12. The 
housing 13 is formed to be able to be coupled with the 
adapter 15 . 

[ 0037 ] The adapter 15 is a component for connecting 
optical connectors 11 to each other . A connector insertion 
opening ( not illustrated ) is formed at each of both ends of the 
adapter 15. When the optical connectors 11 are inserted into 
the respective connector insertion openings , the ferrules 12 
of the optical connectors 11 abut on each other to optically 
connect the optical connectors 11 to each other ( to optically 
connect the optical fibers of the optical connectors 11 to each 
other ) . In one or more embodiments , the cleaning tool 30 is 
inserted into one of the connector insertion openings of the 
adapter 15 ( refer to FIG . 1A and FIG . 1B ) , to clean a 
connection surface of the ferrule 12 of the optical connector 
11 inserted into the other connector insertion opening . 
[ 0038 ] The cleaning tool 30 is a tool for cleaning the 
connection surface ( optical signal surface ) of the ferrule 12 . 
The cleaning tool 30 includes a cleaning member 31 , a 
connector part 321 , and an operation part 322 . 
[ 0039 ] The cleaning member 31 is a member for cleaning 
the connection surface ( optical signal surface ) of the ferrule 
12. In one or more embodiments , an adhesive body 35 ( to be 
described later ) is provided to an endface of the cleaning 
member 31. The adhesive body 35 is brought into contact 
with the connection surface of the ferrule 12 to cause dust on 
the connection surface of the ferrule 12 to adhere to the 
adhesive body 35. In this way , the dust is removed . 
( 0040 ] The connector part 321 is a part to couple the 
cleaning tool 30 with the adapter 15. When the cleaning tool 
30 is inserted into the adapter 15 , the connector part 321 
engages with the adapter 15 to thereby couple the cleaning 
tool 30 with the adapter 15. To enable this , the connector part 
321 has substantially the same shape as that of the housing 
13 of the optical connector 11. With the cleaning tool 30 
including the connector part 321 , it makes it easy to align the 
cleaning member 31 with the optical connector 11. Note 
that , however , the cleaning tool 30 may not necessarily 
include the connector part 321 . 
( 0041 ] The operation part 322 is a part for an operator to 
operate ( hold ) the cleaning tool 30. Note that , however , the 
cleaning tool 30 may not necessarily include the operation 
part 322 . 
[ 0042 ] Structure of Cleaning Target : 
[ 0043 ] Before a detailed description of the cleaning mem 
ber 31 of the cleaning tool 30 , a structure of the ferrule 12 
of the optical connector 11 to be a cleaning target will be 
described first . FIG . 2 is a cut perspective view of the ferrule 
12 according to one or more embodiments . 
[ 0044 ] In the following description about the ferrule 12 , 
directions will be defined as illustrated in the drawings . 
Specifically , a direction of each fiber hole 22 is defined as a 
" front - rear direction " , a side toward a ferrule 12 to be 
coupled is defined as “ front ” , and an opposite side is defined 
as “ rear ” . Further , a direction in which two guide pin holes 
21 of the ferrule 12 are aligned is defined as a " left - right 
direction ” , a right side when a front side is seen from a rear 
side is defined as “ right ” , and an opposite side is defined as 
“ left ” . Further , a direction perpendicular to the front - rear 
direction and the left - right direction is defined as an “ up 
down direction " , a side with an opening in an adhesive 
filling part 23 is defined as “ up ” , and an opposite side is 
defined as “ down ” . 
[ 0045 ] The ferrule 12 is a member that holds end portions 
of optical fibers for transmitting optical signals . A front 
endface ( ferrule endface 12A ) of the ferrule 12 serves as an 
endface to come into contact with an endface of the ferrule 
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to be coupled ( or an inner wall surface of the adapter 15 ) . 
The ferrule 12 of one or more embodiments is integrally 
molded by resin ( e.g. , transparent resin ) that allows trans 
mission of an optical signal . End portions of the plurality of 
optical fibers ( not illustrated ) are held inside this ferrule 12 . 
[ 0046 ] The ferrule 12 includes the paired guide pin holes 
21 , a plurality of fiber holes 22 , the adhesive filling part 23 , 
a recess 24 , a plurality of lens parts 25 , and a light trans 
mission part 26. The paired guide pin holes 21 are formed at 
an interval in the left - right direction . Since FIG . 2 is a 
cross - sectional view , only one of the guide pin holes 21 is 
illustrated in the drawing . The plurality of fiber holes 22 are 
arranged between the paired guide pin holes 21. The unil 
lustrated optical fibers are inserted into the respective fiber 
holes 22 and are fixed to the ferrule 12 with an adhesive 
agent filled into the adhesive filling part 23 in a state where 
the endfaces of the optical fibers abut a wall surface facing 
opening surfaces of the fiber holes 22 ( front wall surface of 
inner wall surfaces of the adhesive filling part 23 ) . 
[ 0047 ] The recess 24 is a part recessed from the ferrule 
endface 12A . The recess 24 is provided between the two 
guide pin holes 21 in the ferrule endface 12A . The recess 24 
has a long narrow rectangular shape in the left - right direc 
tion so as to correspond to the plurality of optical fiber holes 
22 . 
[ 0048 ] The lens parts 25 are provided in a bottom surface 
of the recess 24. With the lens parts 25 being provided in the 
bottom surface of the recess 24 , when the ferrules 12 come 
to abut each other ( the ferrule endfaces 12A are brought into 
contact with each other ) , the lens parts 25 are prevented 
from coming into contact with each other ( the lens parts 25 
can be maintained in a non - contacting state ) . The lens parts 
25 are arranged so as to correspond to the plurality of 
respective optical fibers . An optical signal from each of the 
optical fibers is input and / or output through the correspond 
ing lens part 25. Hence , a surface of each of the lens parts 
25 ( lens surface ) serves as a region to and / or from which an 
optical signal inputs and / or outputs ( optical signal region ) . 
In other words , the surface of the lens part 25 ( lens surface ) 
serves as a region through which an optical signal passes . 
The lens part 25 is formed so as to function , for example , as 
a collimating lens . By inputting and / or outputting an optical 
signal having a diameter magnified by the lens part 25 , 
influence of misalignment of an optical path and the like can 
be reduced , and consequently a transmission loss of an 
optical signal can be suppressed . 
[ 0049 ] The light transmission part 26 is a part that allows 
optical signals to be transmitted between the endfaces of the 
optical fibers ( not illustrated ) and the lens parts 25. Hence , 
the light transmission part 26 is a part serving as optical 
paths of the optical signals . Note that , although the ferrule 12 
is integrally molded by transparent resin in one or more 
embodiments , components and materials forming the ferrule 
12 are not limited to transparent resin as long as at least the 
lens parts 25 and the light transmission part 26 can transmit 
optical signals . 
[ 0050 ] Structure of Cleaning Member 31 : 
[ 0051 ] Before a description of the cleaning tool 31 accord 
ing to one or more embodiments , a cleaning member 31 
according to a comparative example will be described first . 
FIG . 10A and FIG . 10B are explanatory diagrams illustrat 
ing the cleaning member 31 according to the comparative 
example . 

[ 0052 ] In the cleaning member 31 of the comparative 
example , an adhesive body 35 having a flat surface is formed 
by applying an adhesive agent to a base 33. In the compara 
tive example , since a surface of the adhesive body 35 is flat , 
this makes it difficult for the adhesive body 35 to be fully in 
contact with the lens parts 25 ( specifically , the surfaces of 
the lens parts 25 ) each serving as a region where an optical 
signal enters and is emitted ( optical signal region ) . In 
particular , in a state where the recess 24 is formed in the 
ferrule endface 12A and the surfaces of the lens parts 25 
( optical signal regions ) are placed in the recess 24 as in the 
ferrule 12 of one or more embodiments , it is difficult for the 
lens parts 25 to be fully in contact with the adhesive body 35 
when the surface of the adhesive body 35 is flat as in the 
comparative example . Consequently , the contact between 
the lens parts 25 and the adhesive body 35 may be insuffi 
cient ( the area of the contact may be insufficient , or force 
applied for the contact may be insufficient ) , which may 
result in insufficient removal of dust adhering to the lens 
parts 25. Moreover , for the lens parts 25 and the adhesive 
body 35 to be fully in contact with each other , the cleaning 
member 31 needs to be pressed against the ferrule 12 with 
a high pressure . Additionally , such an increase in pressure to 
be applied to press the cleaning member 31 against the 
ferrule 12 causes damaging of the adhesive body 35 at the 
time of cleaning to progress , which reduces the number of 
times the cleaning member 31 can be used ( number of times 
the cleaning member 31 can be repeatedly used ) . 
[ 0053 ] FIG . 3A and FIG . 3B are explanatory diagrams 
illustrating the cleaning member 31 according to one or 
more embodiments . 
[ 0054 ] The cleaning member 31 includes the base 33 and 
the adhesive body 35. The base 33 is a member that holds the 
adhesive body 35 . 
[ 0055 ] The base 33 with an adhesive agent enables the 
flexible adhesive body 35 to be pressed against the ferrule 
12. An endface of the base 33 is formed to be larger than the 
regions where optical signals enter and are emitted ( optical 
signal regions ) . Here , the endface of the base 33 is formed 
larger than region in which the plurality of lens parts 25 are 
formed and is also formed larger than the recess 24 of the 
ferrule 12 . 
[ 0056 ] The adhesive body 35 is a member for causing dust 
to adhere , and is an adhesive member . The adhesive body 35 
is a member to be brought into contact with the regions 
where optical signals of the optical connector enter and are 
emitted ( optical signal regions ) . The adhesive body 35 can 
be used , not only for the cleaning tool 30 of one or more 
embodiments , but also for another member to be used for 
causing dust to adhere . The adhesive body 35 has such a 
degree of adhesiveness that , when the adhesive body 35 is 
brought into contact with and then removed from the ferrule 
endface 12A , any part of the adhesive body 35 would not 
remain on the ferrule endface 12A . The adhesive agent to be 
used for the adhesive body 35 should have removability , and 
not to be ruptured or the like even if the connector endface 
is uneven , and at the same time not to remain after being 
removed , not to come off or have any bubbles in a heat shock 
test or the like , and to have elastic deformability to be able 
to fit the uneven surface and restorability against stress . 
Examples of a constituent of an adhesive agent having such 
properties include acrylic resin , a rubber - based material 
represented by butyl rubber , isoprene rubber , styrene - buta 
diene rubber , and the like , polyvinyl ether resin , silicone 
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resin , and urethane rubber , and any of the above can be 
selected for use . Acrylic adhesive may also be selected . 
[ 0057 ] The adhesive body according to one or more 
embodiments at least has properties that are capable of 
compressive deformation , extension deformation , and shear 
deformation by elastic deformation . 
[ 0058 ] The adhesive body 35 according to one or more 
embodiments may have a storage elastic modulus in the 
range from 1.0 * 10 * Pa to 1.0 * 106 Pa . With the storage elastic 
modulus of the adhesive body 35 being within the above 
range , this exerts effects of making it easier for the abutting 
surface of the adhesive body 35 to be fully in contact with 
the portions where optical signals enter and are emitted , 
which enables suitable collection of dust . The storage elastic 
modulus ( Pa ) indicates a measurement result at 20 ° C. when 
the measurement was performed under the following con 
ditions . 
[ 0059 ] Measuring device : MARS I ( manufactured by 
Haake Technik ) , probe diameter : 8 mmq , sample thickness : 
4 mm , load : 5 N , frequency : 1 Hz , rate of temperature 
increase : 10 ° C./min 
[ 0060 ] The adhesive body 35 according to one or more 
embodiments may have peeling force of 0.1 to 10 N / 20 mm . 
With the peeling force being within the above range , restor 
ability against stress can be applied and suitable degrees of 
adhesive strength and peeling force can be maintained , when 
the adhesive body 35 of the cleaning tool 30 of one or more 
embodiments is pressed against the portions where optical 
signals enter and are emitted to be elastically deformed . 
Hence , with the adhesive body 35 according to one or more 
embodiments , it is possible to have a high performance of 
dust removal , to have little adhesive remained , and to 
perform sufficient cleaning . When the peeling force is lower 
than 0.1 N / 20 mm , it may be more likely to have a reduction 
in performance of dust removal , for the adhesive body to 
rupture , and for adhesive to remain . When the peeling force 
exceeds 10 N / 20 mm , it may be more likely for adhesive to 
remain . 
[ 0061 ] Note that in the present description , peeling force 
refers to a value obtained by measuring , using a method 
conforming to JIS Z 2037 : 2009 , a sample of an adhesive 
body having a size of 20 mm 90 mm and a thickness of 4 mm 
and stacked with a PET film . 
[ 0062 ] As illustrated in FIG . 3A , the adhesive body 35 of 
one or more embodiments includes a protrusion 35A pro 
truding in a region coming into contact with each of the lens 
parts 25. With this , as illustrated in FIG . 3B , the protrusion 
35A is easier to come into contact with the corresponding 
lens part 25 , and consequently the adhesive body 35 having 
adhesiveness can be fully in contact with the lens part 25. In 
other words , according to one or more embodiments , a 
sufficient contact area can be secured , and the adhesive body 
35 can be in contact with the lens parts 25 ( optical signal 
regions ) with sufficient force . Hence , according to one or 
more embodiments , the lens parts 25 and the adhesive body 
35 can be fully in contact with each other , which conse 
quently makes it easier to remove dust adhering to the lens 
parts 25. Moreover , according to one or more embodiments , 
even when the pressure to be applied to press the cleaning 
member 31 against the ferrule 12 is reduced , the adhesive 
body 35 can be in contact with the lens parts 25 ( optical 
signal regions ) with sufficient force at the protrusion 35A , 
which facilitates cleaning operation . Additionally , since the 
pressure to be applied to press the cleaning member 31 

against the ferrule 12 may be low , damage to the adhesive 
body 35 at the time of cleaning can be reduced , which can 
increase the number of times the cleaning member 31 can be 
used ( number of times the cleaning member 31 can be 
repeatedly used ) . 
[ 0063 ] In a case of including the plurality of lens parts 25 
( optical signal regions ) , the adhesive body 35 desirably 
includes a plurality of protrusions 35A so that the protru 
sions 35A correspond to the respective lens parts 25. For 
example , in a case that the plurality of lens parts 25 are 
included as illustrated in FIG . 2 , the adhesive body 35 may 
include the plurality of protrusions 35A arranged to align in 
the left - right direction . With this , each of the protrusions 
35A comes into contact with a corresponding one of the lens 
parts 25 , which makes easier for the protrusions 35A to be 
in contact with the lens parts 25 . 
[ 0064 ] Alternatively , a single protrusion 35A may be 
formed as a ridge ( streak ) to be in contact with the plurality 
of lens parts 25 ( optical signal regions ) . For example , in a 
case that the plurality of lens parts 25 are formed in a row 
in the left - right direction as illustrated in FIG . 2 , the adhe 
sive body 35 may include the protrusion 35A ( ridge ) linearly 
protruding in the left - right direction . The protrusion 35A can 
also be in contact with each of all the lens parts 25 in this 
configuration . Forming the protrusion as a ridge can sim 
plify the shape of the protrusion . 
[ 0065 ] Since the protrusion ( s ) 35A of the adhesive body 
35 of one or more embodiments protrudes in a region to be 
in contact with the lens parts 25 , the lens parts 25 can be 
fully in contact with the adhesive body 35 even in a state 
where the lens parts 25 ( optical signal regions ) are arranged 
in the recess 24. As described above , the cleaning tool 30 
including the adhesive body 35 with the protrusion ( s ) 35A 
is particularly effective when the recess 24 is formed in the 
endface of the optical connector 11 ( note that , however , the 
optical connector 11 to be a cleaning target is not limited to 
an optical connector including the recess 24 in the endface , 
as will be described later ) . 
[ 0066 ] Assume , as illustrated in FIG . 3A , that the front 
rear direction length between the ferrule endface 12A and 
the lens part 25 ( optical signal region ) is A and the protrud 
ing amount of the protrusion 35A is B , the protruding 
amount B is desirably greater than A ( B > A ) . This makes it 
easier for the protrusion 35A to come into contact with the 
lens part 25 , which consequently makes it easier for the 
adhesive body 35 to be fully in contact with the lens parts 25 . 
[ 0067 ] In a case , as illustrated in FIG . 3A , that the adhe 
sive body 35 includes a base part 35B and the protrusion 
35A are formed to protrude from the base part 35B , the 
protrusion 35A can be in contact with the lens part 25 with 
the base part 35B being deformed at the time of cleaning 
even if the protruding amount B from the base part 35B is 
smaller than A. In this case , assuming that the thickness of 
the base part 35B is C , the thickness B + C of the adhesive 
body 35 including the base part 35B at the protrusion 35A 
is desirably greater than A ( B + C > A ) . With this , the base part 
35B is deformed at the time of cleaning to thereby allow the 
protrusion 35A to come into contact with the lens part 25 , 
which consequently allows the adhesive body 35 to be fully 
in contact with the lens part 25 . 
[ 0068 ] As illustrated in FIG . 3B , the protrusion 35A of the 
adhesive body 35 has bendability ( elastic deformation prop 
erties ) , and hence , even when the optical signal region 
( region where an optical signal enters and is emitted ) has a 
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curved surface as a lens surface of the lens part 25 , the 
protrusion 35A can have an intimate contact with the curved 
surface . Hence , according to one or more embodiments , it is 
possible to remove dust adhering to a curved surface as the 
lens surface of the lens part 25 . 
[ 0069 ] Moreover , as illustrated in FIG . 1A , the cleaning 
tool 30 according to one or more embodiments includes the 
connector part 321 for aligning the cleaning member 31 with 
the optical connector 11. The cleaning tool 30 including the 
connector part 321 enables alignment of the lens parts 25 
( optical signal regions ) of the optical connector 11 with the 
protrusion ( s ) 35A , which makes it possible for the protru 
sion ( s ) 35A to be surely in contact with the lens parts 25 
( optical signal regions ) . Accordingly , the connector part 321 
corresponds to an alignment part for aligning the position ( s ) 
of the protrusion ( s ) 35 , with the optical signal regions of the 
optical connector 11. Note that the alignment part for 
aligning the position ( s ) of the protrusion ( s ) 35A with the 
optical signal regions of the optical connector 11 is not 
limited to the connector part 321. The alignment part of the 
cleaning tool 30 may be formed to directly align the optical 
connector 11 and the cleaning member 31 ( or the protrusion 
( s ) 35A ) without using the adapter 15. For example , the 
cleaning tool 30 may include alignment pins ( alignment 
part ) . The alignment pins may be fitted to the guide pin holes 
21 of the ferrule 12 to directly align the optical connector 11 
and the cleaning member 31 ( or the protrusion ( s ) 35A ) . 

MODIFIED EXAMPLES 

[ 0070 ] FIG . 4A is an explanatory diagram of an adhesive 
body 35 according to a first modified example . A ferrule 12 
of the first modified example to be a cleaning target includes 
two lens parts 25 arranged side by side in an up - down 
direction . In such a case of including the plurality of lens 
parts 25 ( optical signal regions ) in the up - down direction , 
the adhesive body 35 may include a plurality of protrusions 
35A aligned in the up - down direction so that the protrusions 
35A correspond to the respective lens parts 25. Each of the 
protrusions 35A in FIG . 4A may be a protrusion 35A ( ridge ) 
protruding linearly in the left - right direction ( direction per 
pendicular to the sheet in FIG . 4A ) . Also in the first modified 
example , since the adhesive body 35 includes the protru 
sions 35A each protruding in a region to be in contact with 
the corresponding lens part 25 , this makes easier for the 
protrusion 35A to come into contact with the lens part 25 , 
and consequently the adhesive body 35 having adhesiveness 
can be fully in contact with the lens parts 25 . 
[ 0071 ] FIG . 4B is an explanatory diagram of an adhesive 
body 35 according to a second modified example . In the 
second modified example , the adhesive body 35 does not 
include any base part 35B or has no boundary between a 
base part 35B and a protrusion 35A . However , also in the 
second modified example , since the adhesive body 35 
includes the protrusion 35A protruding in a region to be in 
contact with the lens part 25 , this makes it easier for the 
protrusion 35A to come into contact with the lens part 25 , 
and consequently the adhesive body 35 having adhesiveness 
can be fully in contact with the lens parts 25 . 
[ 0072 ] FIG . 4C is an explanatory diagram illustrating an 
adhesive body 35 according to a third modified example . In 
the third modified example , the adhesive body 35 does not 
include any base part 35B . 
[ 0073 ] Moreover , in the third modified example , an end 
face of a protrusion 35A is formed to be flat instead of being 

convex . Also in the third modified example , since the 
adhesive body 35 includes the protrusion 35A protruding in 
a region to be in contact with lens parts 25 , this makes it 
easier for the protrusion 35A to come into contact with the 
lens parts 25 , and consequently the adhesive body 35 having 
adhesiveness can be fully in contact with the lens parts 25 . 
Note that , also in the third modified example , assuming that 
the front - rear direction length between the ferrule endface 
12A and the lens part 25 ( optical signal region ) is A and the 
protruding amount of the protrusion 35A is B , the protruding 
amount B is desirably greater than A ( B > A ) . 
[ 0074 ] FIG . 4D is an explanatory diagram illustrating an 
adhesive body 35 according to a fourth modified example . In 
the fourth modified example , compared with the third modi 
fied example , recesses ( recessed portions ) along curved 
surfaces of lens parts 25 are formed in an endface of a 
protrusion 35A . Also in the fourth modified example as 
described above , since the adhesive body 35 includes the 
protrusion 35A protruding in a region to be in contact with 
the lens parts 25 , this makes it easier for the protrusion 35A 
to come into contact with the lens parts 25 , and consequently 
the adhesive body 35 having adhesiveness can be fully in 
contact with the lens parts 25 . 
[ 0075 ] Regarding Manufacturing Method : 
[ 0076 ] FIG . 5 is a flowchart of a method for manufacturing 
the cleaning member 31. First , an adhesive agent is filled 
into a mold ( S001 ) and is cured ( S002 ) , to mold the adhesive 
body 35. Thereafter , the adhesive body 35 is taken out from 
the mold ( S003 ) and is then fixed to the base 33 ( S004 ) . 
Here , the adhesive body 35 is adhesion - fixed to the base 33 
with the adhesive agent . However , the method of fixing the 
adhesive body 35 to the base 33 is not limited to adhesion 
fixing . 
[ 0077 ] FIG . 6 is a flowchart of another method for manu 
facturing the cleaning member 31. First , an adhesive agent 
is applied to the base 33 to form the base part 35B of the 
adhesive body 35 ( S101 ) . Next , an adhesive agent is further 
applied onto the base part 35B formed on the base 33 , to 
form the protrusion ( s ) 35A ( S102 ) . Note that if the adhesive 
agent needs to be cured , the base part 35B and the protrusion 
( s ) 35A may be cured separately by performing a step of 
curing the adhesive agent after each of steps S101 and S102 , 
or the base part 35B and the protrusion ( s ) 35A may be cured 
together after step S102 . For application of the adhesive 
agent , for example , a 3D printer may be used , but another 
application method may be employed . 
[ 0078 ] FIG . 7A and FIG . 7B are explanatory diagrams 
illustrating a cleaning target according to one or more 
embodiments . FIG . 7A is an explanatory diagram illustrating 
a vicinity of an optical signal region according to one or 
more embodiments . Fig . Thisaperspective view of a ferrule 
12 according to one or more embodiments . 
[ 0079 ] To each of fiber holes 22 of the ferrule 12 illus 
trated in FIG . 7B , a lensed fiber 1 is inserted as illustrated in 
FIG . 7A . The lensed fiber 1 is an optical fiber formed by 
fusion - splicing a GRIN lens 5 to a tip of a single - mode 
optical fiber 3 . 
[ 0080 ] A flat plate 41 capable of transmitting an optical 
signal is provided to an endface of the ferrule 12. This allows 
the flat plate 41 to be arranged ahead of the lensed fibers 1 
inserted into the respective fiber holes 22 of the ferrule 12 . 
The flat plate 41 is provided perpendicularly to an optical 
axis of the lensed fiber 1. Note that a refractive index 
matching material 7 is filled into a space ) between the flat 
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plate 41 and an endface of the lensed fiber 1. A matching 
material filling part 28 for filling the refractive index match 
ing material 7 is provided in the ferrule 12 . 
[ 0081 ] Light propagated through the single - mode optical 
fiber 3 are converted into parallel light by the GRIN lens 5 , 
and the parallel light passing through the refractive index 
matching material 7 and the flat plate 41 is emitted from an 
outer surface of the flat plate 41. The parallel light entering 
a flat plate 41 from an outer surface of the flat plate 41 passes 
through the flat plate 41 and a refractive index matching 
material 7 to enter a GRIN lens 5 , converges , through the 
GRIN lens 5 , at a single - mode optical fiber 3 , and the 
convergent light propagates the single - mode optical fiber 3 . 
Hence , in one or more embodiments , each region through 
which parallel light passes in the outer surface of the flat 
plate 41 serves as an optical signal region where an optical 
signal enters and is emitted . 
[ 0082 ] FIG . 8A and FIG . 8B are explanatory diagrams 
illustrating the ferrule 12 of one or more embodiments at the 
time of cleaning . The cleaning member 31 includes a base 33 
and an adhesive body 35 as in one or more embodiments . As 
illustrated in FIG . 8A , the adhesive body 35 includes a 
protrusion 35A protruding in a region to be in contact with 
the optical signal region as in one or more of the above 
described embodiments . 
[ 0083 ] Also in one or more embodiments , a sufficient 
contact area can be secured , and the adhesive body 35 can 
be in contact with the optical signal region with sufficient 
force . Hence , also in one or more embodiments , the optical 
signal region and the adhesive body 35 can be fully in 
contact with each other , which consequently makes it easier 
to remove dust adhering to the optical signal region . More 
over , also in one or more embodiments , even when the 
pressure to be applied to press the cleaning member 31 
against the ferrule 12 is reduced , the adhesive body 35 can 
be in contact with the optical signal region with sufficient 
force at the protrusion 35A , which facilitates cleaning opera 
tion . Additionally , since the pressure to be applied to press 
the cleaning member 31 against the ferrule 12 may be low , 
damage to the adhesive body 35 at the time of cleaning can 
be reduced , which can increase the number of times the 
cleaning member 31 can be used ( number of times the 
cleaning member 31 can be repeatedly used ) . 
[ 0084 ] Note that , although the recess 24 is formed in the 
endface of the optical connector 11 to be a cleaning target in 
one or more of the above - described embodiments , the opti 
cal connector 11 to be a cleaning target may not necessarily 
include the recess 24 in the endface as illustrated in one or 
more embodiments . In the one or more of the above 
described embodiments , each of the lens parts 25 serves as 
an optical signal region ( region where an optical signal 
enters and is emitted or a region to be in contact with the 
protrusion 35A of the adhesive body 35 ) . However , as 
illustrated in one or more embodiments , the optical signal 
region may be a flat surface as the outer surface of the flat 
plate 41 instead of a curved surface as the surface of the lens 

clean the connection surface of the ferrule 12 of the optical 
connector 11. However , the cleaning tool 30 is not limited to 
such a shape and usage . 
[ 0086 ] FIG . 9A and FIG . 9B are explanatory diagrams 
illustrating a cleaning tool 30 according to one or more 
embodiments . The cleaning tool 30 according to one or more 
embodiments is formed as a cap that protects the connection 
surface of the ferrule 12 of the optical connector 11. The 
cleaning tool 30 of one or more embodiments includes a 
cleaning member 31 and a cap part 323. The cleaning 
member is formed similarly to that of the one or more of the 
above - described embodiments . The cleaning member 31 
includes the above - described adhesive body 35 ( not illus 
trated in FIG . 9A and FIG . 9B ) , and the adhesive body 35 
includes a protrusion 35A ( not illustrated in FIG . 9A and 
FIG . 9B ) protruding in a region to be in contact with an 
optical signal region . The cap part 323 is a part that protects 
the connection surface of the ferrule 12 of the optical 
connector 11 and is formed to be detachable from the optical 
connector 11. In one or more embodiments , by attaching the 
cleaning tool 30 to the optical connector 11 so that the cap 
part 323 covers the optical connector 11 , the connection 
surface of the ferrule 12 of the optical connector 11 can be 
protected by the cap part 323. In addition , by the adhesive 
body 35 coming into contact with the connection surface of 
the ferrule 12 , dust on the connection surface of the ferrule 
12 is caused to adhere to the adhesive body 35 to thereby be 
able to remove the dust . 
[ 0087 ] As illustrated above , the cleaning tool 30 may be 
formed as a cap and may be formed as another member . 
Moreover , the adhesive body 35 may be used for other kinds 
of cleaning tool instead of being used only for the above 
described cleaning tool 30. The adhesive body 35 may 
further be used , without being limited to a cleaning tool , for 
various purposes as long as the purposes are to be in contact 
with an optical connector . 
[ 0088 ] { Others ) 
[ 0089 ] The foregoing embodiments are for facilitating the 
understanding of the present invention , and are not to be 
construed as limiting the present invention . The present 
invention may be modified and / or improved without depart 
ing from the gist thereof , and it goes without saying that the 
present invention encompasses any equivalents thereof . 
[ 0090 ] Although the disclosure has been described with 
respect to only a limited number of embodiments , those 
skilled in the art , having benefit of this disclosure , will 
appreciate that various other embodiments may be devised 
without departing from the scope of the present invention . 
Accordingly , the scope of the invention should be limited 
only by the attached claims . 

REFERENCE SIGNS LIST 

part 25 . 

[ 0091 ] 1 : Lensed fiber ; 
[ 0092 ] 3 : Single - mode optical fiber ; 
[ 0093 ] 5 : GRIN lens ; 
[ 0094 ] 7 : Refractive index matching material ; 
[ 0095 ] 11 : Optical connector ; 
[ 0096 ] 12 : Ferrule ; 
[ 0097 ] 12A : Ferrule endface ; 
[ 0098 ] 13 : Housing ; 
[ 0099 ] 15 : Adapter ; 
[ 0100 ] 21 : Guide pin hole ; 
[ 0101 ] 22 : Fiber hole ; 
[ 0102 ] 23 : Adhesive filling part ; 

[ 0085 ] The cleaning tool 30 according to the one or more 
of the above - described embodiments includes the connector 
part 321 and the operation part 322 as illustrated in FIG . 1A 
and FIG . 1B . The cleaning tool 30 is inserted into one of the 
connector insertion openings of the adapter 15 to thereby 
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[ 0103 ] 24 : Recess ; 
[ 0104 ] 25 : Lens part ; 
[ 0105 ] 26 : Light transmission part ; 
[ 0106 ] 28 : Matching material filling part ; 
[ 0107 ] 30 : Cleaning tool ; 
[ 0108 ] 31 : Cleaning member ; 
[ 0109 ] 33 : Base ; 
[ 0110 ] 35 : Adhesive body ; 
[ 0111 ] 35A : Protrusion ; 
[ 0112 ] 35B : Base part ; 
[ 0113 ] 321 : Connector part ; 
[ 0114 ] 322 : Operation part ; 
[ 0115 ] 41 : Flat plate . 

1. A cleaning tool that cleans an optical connector , the 
cleaning tool comprising : 

an adhesive body that contacts an optical signal region of 
the optical connector where an optical signal enters and 
is emitted from the optical connector , 

wherein the adhesive body comprises a protrusion pro 
truding in a region that contacts the optical signal 
region . 

2. The cleaning tool according to claim 1 , wherein the 
adhesive body further comprises a plurality of the protru 
sions that respectively contact a plurality of optical signal 
regions . 

3. The cleaning tool according to claim 1 , wherein 
the protrusion is formed linearly , and 
the protrusion contacts a plurality of optical signal 

regions . 
4. The cleaning tool according to claim 1 , wherein 
a recess is disposed on an endface of the optical connec 

tor . 
5. The cleaning tool according to claim 4 , wherein B > A 

is satisfied , where A is a length between the endface and the 
optical signal region and B is a protruding amount of the 
protrusion . 

6. The cleaning tool according to claim 4 , wherein a lens 
that serves as the optical signal region is disposed at a 
bottom portion of the recess . 

7. The cleaning tool according to claim 1 , wherein 
the adhesive body further comprises a base , and 
the protrusion protrudes from the base . 
8. The cleaning tool according to claim 7 , wherein 

B + C > A is satisfied , where A is a length between an endface 
of the optical connector and the optical signal region , B is a 
protruding amount of the protrusion , and C is a thickness of 
the base . 

9. The cleaning tool according to claim 1 , further com 
prising : 

an alignment part that aligns a position of the protrusion 
with the optical signal region . 

10. An adhesive body that contacts an optical signal 
region of an optical connector where an optical signal enters 
and is emitted from the optical connector , the adhesive body 
comprising 

a protrusion protruding in a region that contacts the 
optical signal region . 

11. The adhesive body according to claim 10 , the adhesive 
body further comprising : 

a plurality of the protrusions that respectively contact a 
plurality of optical signal regions . 

12. The adhesive body according to claim 10 , wherein 
the protrusion is formed linearly , and 
the protrusion contacts a plurality of optical signal 

regions . 
13. The adhesive body according to claim 10 , wherein 
the adhesive body further comprises a base , and 
the protrusion protrudes from the base . 


