
DESCRIPTION  Optical connector, method of attaching the optical connector to
coated optical fiber, and optical connection member Technical Field [0001]The
present invention relates to an optical connector, a method of attaching the
optical connector to a coated optical fiber, and an optical connection member.
Background Art [0002]Fig. 26 shows a conventional example of an optical
connector which is to be connected to a coated optical fiber.        The
optical connector 201 shown in the figure is disclosed in Patent Reference 1
below, and includes: a ferrule 203 which incorporates a short first
incorporated optical fiber (bare optical fiber) 202; and a splice member 204
which holds the ferrule 203 and the incorporated optical fiber 202 that is
projected from the rear end face of the ferrule 203. The optical connector 201
has a configuration where a coated optical fiber 219 is introduced from the
rear side into the splice member 204, the incorporated optical fiber 202 is
butted against a bare optical fiber 220 which is exposed from the tip end of
the coated optical fiber 219, and the splice member 204 is clamped to be fixed
to the coated optical fiber 219. [0003]In order to prevent the transmission
characteristics of the connecting portion of the bare optical fibers from
being lowered, a first refractive index matching material 221 is injected into
a region where the rear end face of the incorporated optical fiber 202 and the
front end face of the bare optical fiber 220 are butted against each other,
and a second refractive index matching material 222 is injected into a
bare-optical fiber introducing portion 210 disposed in the splice member 204.
[0004]Patent Reference 1: JP-A-11-160563 Disclosure of the Invention Problems
that the Invention is to Solve [0005]When the above-mentioned optical
connector 201 is to be attached to the coated optical fiber 219, however, a
coating removing work in which the portion of the bare optical fiber 220 is
previously formed in the tip end side of the coated optical fiber 219 in
accordance with the length of the optical fiber path in the splice member 204
is required. There is a problem in that the work of attaching the connector in
the site requires much trouble. 



In the case where a coated optical fiber is connected in an optical connector
with an incorporated optical fiber without removing the coating in the tip end
of the coated optical fiber, it is not required to dispose a step of removing
the coating, and there is an advantage that the connecting work in the site is
simple. However, the coated optical fiber is positioned with reference to the
outer circumferential face of the coating, and hence there is a possibility
that the optical axes of the connecting portions are deviated from each other
by deformation of the  coating to cause a connection loss. [0006]An object of
the invention relates to solving the above-discussed problems. It is an object
to provide an optical connector in which works of attaching an incorporated
optical fiber to a ferrule, removing a coating of the tip end side of a coated
optical fiber, and attaching an optical connector to the coated optical fiber
can be made more efficient, and the transmission characteristics can be
prevented from being lowered in the optical connector, and a method of
attaching the optical connector to a coated optical fiber. Means for Solving
the Problems [0007]The optical connector of the invention which can solve the
above-discussed problems is an optical connector which is to be attached to a
coated optical fiber, wherein the optical connector includes:        a ferrule
into which a bare optical fiber that is obtained by peeling a coating of the
coated optical fiber is to be inserted; a fixing portion which fixes the
coated optical fiber inserted into the ferrule; and        a coating-removing
portion which removes the coating from an end portion of the coated optical
fiber, by means of a force of inserting the coated optical fiber into the
optical connector. [0008]In the optical connector of the invention,
preferably, the coating-removing portion is an insertion port for the bare
optical fiber in the ferrule.        The insertion port has a diameter which
is larger than an outer diameter of the bare optical fiber, and which is
smaller than an outer diameter of the coating. [0009]In the optical connector
of the invention, preferably, the optical connector thither includes a flexure
space which can house the coated optical fiber in a state where the coated
optical fiber is flexed, between the fixing portion and the coating-removing
portion.        Preferably, the optical connector further includes a guide
capillary which restricts a radial movement of the coated optical fiber,
between the coating-removing portion and the flexure space. 



[0010]In the optical connector of the invention, preferably, the ferrule
includes an optical member which is to communicate with the inserted bare
optical fiber. Preferably, the optical member is a short optical fiber which
is fixed to an inside of the ferrule. ferrule. Preferably, the optical member
is a thin film which is disposed in an end portion of the  [0011]In the
optical connector of the invention, preferably, an optical fiber holding hole
in which the coated optical fiber is to be passed and fixed is formed in the
ferule, and        the optical fiber holding bole includes: a first hole
portion which is to house the coated optical fiber; a second hole portion
which is to house the bare optical fiber that is obtained by 2   peeling the
coating of the coated optical fiber; and a coating-receiving portion which is
located between the first hole portion and the second hole portion, and which
is to house the peeled coating.       Preferably, the coating-receiving
portion is formed in a space which is larger than the first hole portion.
Preferably, the coating-removing portion is formed in an end portion of the
second hole portion which faces the coating-receiving portion. Preferably, a
tip end of the coating-removing portion is formed into an acute-angled shape. 



Preferably, a tip end of the coating-removing portion has a conical or
pyramidal shape. [0012]In the optical connector of the invention, preferably,
an inner circumferential face of an end portion of the second hole portion is
a tapered face which is gradually inclined from an opening position having a
dimension that is larger than an outer diameter of the bare optical fiber to
be inserted into second hole portion, and that is smaller than an outer
diameter of the coated optical fiber. [0013]In the optical connector of the
invention, preferably, the first hole portion and the second hole portion are
formed in separate components, respectively.        Preferably, a
coating-removing component in which the second hole portion is formed is
fitted into a fitting hole of a body of the ferrule in which the first hole
portion is formed, and the coating-receiving portion is formed between a tip
end face of the coating-removing component and a bottom face of the fitting
hole. [0014]In the optical connector of the invention, preferably, the
coating-receiving portion is formed in a space having a rectangular sectional
shape or a cross sectional shape. [0015]In the optical connector of the
invention, preferably, in the ferrule, the coating- receiving portion is
formed by a vertical hole which perpendicularly intersects with the optical
fiber holding hole between the first hole portion and the second hole portion.
[0016]The method of attaching an optical connector to a coated optical fiber
of the invention is a method of attaching the optical connector of the
invention to a coated optical fiber, wherein the method includes the steps:
inserting a coated optical fiber into the optical connector;        butting a
tip end of the coated optical fiber against the coating-removing portion to
peel a coating of a tip end side; and inserting a bare optical fiber which is
exposed by peeling the coating, into the ferrule.  [0017] The method of
attaching an optical connector to a coated optical fiber of the invention is a
method of attaching the optical connector of the invention to a coated optical
fiber, wherein the method includes the steps: 



inserting a coated optical fiber into the first hole portion of the optical
fiber holding  hole; butting a tip end of the coated optical fiber against the
coating-removing portion to peel a coating of a tip end side, and housing the
peeled coating in the coating-receiving portion; and inserting a bare optical
fiber which is exposed by peeling the coating, into the second hole portion.
[0018]The optical connection member of the invention is an optical connection
member which is to be attached to a coated optical fiber, wherein the optical
connection member includes:        a connecting portion into which a bare
optical fiber that is obtained by peeling a coating of the coated optical
fiber is to be inserted;        a fixing portion which fixes the coated
optical fiber inserted into the connecting portion; and        a
coating-removing portion which removes the coating from an end portion of the
coated optical fiber, by means of a force of inserting the coated optical
fiber into the optical connection member, and        the coating-removing
portion is disposed on both axial sides of the connecting portion. Effects of
the Invention [0019]According to the optical connector of the invention, when
a coated optical fiber is to be inserted into an optical connector, the
coating is removed from an end portion of the optical fiber by the
coating-removing portion, the bare optical fiber which is exposed in the end
portion is inserted into the ferrule, and the coated optical fiber can be
fixed by the fixing portion. Therefore, it is not required to perform a
coating removing work before the insertion into the optical connector, and the
coated optical fiber can be connected to another optical fiber or the like
while being accurately positioned in the ferrule with reference to the outer
circumferential face of the bare optical fiber.        Moreover, the work of
attaching an optical fiber to a coated optical fiber in the site can be
simplified, and made more efficient. Brief Description of the Drawings 



[0020][Fig. 1] Fig. 1 is a sectional view showing an example of an embodiment
of the optical connector of the invention.  [Fig. 2] Fig. 2(A) is a plan view
of a base member shown in Fig. 1, and Fig. 2(B) is a side view of the base
member. [Fig. 3] Fig. 3 is a perspective view of a ferrule shown in Fig. 1.
[Fig. 4] Fig. 4(A) is a sectional view of the ferrule shown in Fig. 1, Fig.
4(B) is a sectional view at position B-B in Fig. 4(A), and Fig. 4(C) is a
sectional view at position C-C in Fig. 4(A). [Fig. 5] Fig. 5 is an enlarged
sectional view of a coating-removing portion shown in Fig. 1. [Fig. 6] Fig.
6(A) is a perspective view of a lid member which forms a flexure space, and
Fig. 4  6(B) is a sectional view at position B-B in Fig. 6(A).  [Fig. 7] Figs.
7(A) to 7(D) are diagrams illustrating steps of connecting an optical fiber to
the optical connector shown in Fig. I. [Fig. 8] Fig. 8(A) is a sectional view
showing the lid member in insertion of an optical fiber, and Fig. 8(B) is a
sectional view showing the lid member in formation of the flexure space. [Fig.
9] Fig. 9 is a sectional view showing another embodiment of the optical
connector of the invention.  [Fig. 10] Fig. 10 is a sectional view showing a
further embodiment of the optical connector of the invention.  [Fig. 11] Fig.
11 is a sectional view showing an example of an embodiment of a mechanical
splice which is the optical connection member of the invention.  [Fig. 12]
Fig. 12(A) is a sectional view showing an R chamfer disposed in an insertion
hole of the ferrule, and Fig. 12(B) is a sectional view showing a C chamfer
disposed in the insertion hole.  [Fig. 13] Fig. 13(A) is a sectional view of
an optical fiber in which initial flaws are formed in a coating, and Fig.
13(B) is a front view of the optical fiber.  [Fig. 14] Fig. 14(A) is a
sectional view of an optical fiber in which an initial flaw is formed in a
coating, and Fig. 14(B) is a sectional view showing a state where the optical
fiber is pressed against the insertion hole.  [Fig. 15] Fig. 15 is a sectional
view showing another example of the shape of the insertion hole. [Fig. 16]
Fig. 16 is a longitudinal sectional view of a fifth embodiment of the optical
connector of the invention. 



[Fig. 17] Fig. 17 is an exploded perspective view of a body portion of the
optical connector shown in Fig. 16. [Fig. 18] Fig. 18 is an enlarged view of a
ferrule shown in Fig. 16.  [Fig. 19] Fig. 19 is an enlarged view showing the
configuration of a coating-removing portion of the ferrule shown in Fig. 18.
[Fig. 20] Fig. 20 is a diagram of the space of a coating-receiving portion of
the ferrule shown in Fig. 18.  [Fig. 21] Fig. 21 is a diagram of a method of
attaching the optical connector shown in Fig. 16 to a coated optical fiber.
[Fig. 221 Fig. 22 is a diagram of another embodiment of a ferrule used in the
optical connector of the invention.  [Fig. 231 Fig. 23 is a diagram of another
embodiment of the ferrule used in the optical connector of the invention.
[Fig. 24] Fig. 24 is a diagram of a method in which a coating-receiving
portion in a ferrule used in the optical connector of the invention is formed
by a vertical hole forming process. 5   [Fig. 25] Fig. 25 is a view
illustrating a structure example of the coating-receiving portion formed by
the vertical hole forming process shown in Fig. 24.  [Fig. 26] Fig. 26 is a
longitudinal sectional view showing an example of a conventional optical
connector which is to be attached to the tip end of a coated optical fiber.
Description of Reference Numerals and Signs [0021]19 ... coated optical fiber,
19a ... extra length (flexure portion), 19b ... peeled coating,  20 ... bare
optical fiber, 31 ... optical connector, 33 ... body portion, 37 ... optical
fiber holding hole, 38 ... ferrule, 38A ... member, 42 ... base member, 44 ...
extra-length housing lid member, 45 ... fixing lid member, 46 ... clamp
member, 47 fiber passing portion, 51 extra-length housing space, 53 ... first
hole portion, 55 ... second hole portion, 57 ... coating-receiving portion, 61
... coating-removing portion, 67 ... ferrule body, 68 ... fitting hole, 68a
... bottom face, 69 ... coating-removing component, 69a ... tip end face, 73
... vertical hole, 73A ... continuous round hole, 73B ... molded hole,
101,101B, 101C ... optical connector, 101D, 101E ... mechanical splice
(optical connection member), 110 ... coating-removing portion, 116 ... flexure
space,  117 ... guide capillary, 118 ... thin film (optical member), 120 ...
optical fiber (coated optical fiber), 120a ... end face, 121 glass fiber (bare
optical fiber), 124 ... coating, 124a ... end face of coating, 130 ... fixing
portion, 140 ... ferrule (connecting portion), 140B ... connecting capillary
(connecting portion), 141 ... short optical fiber (optical member), 142 ...
glass fiber insertion hole, 142a ... insertion port, D1 ... diameter of
insertion port, dl ... outer diameter of optical fiber (outer diameter of
coating), d2 ... outer diameter of first coating layer, d3 ... outer diameter
of glass fiber Best Mode for Carrying Out the Invention 



[0022]Hereinafter, examples of embodiments of the optical connector of the
invention, and the method of attaching the optical connector to a coated
optical fiber will be described with reference to the drawings. (First
embodiment)        Fig. 1 is a sectional view of the optical connector of the
embodiment, Fig. 2 shows a base member in the optical connector of Fig. 1,
Fig. 2(A) is a plan view, and Fig. 2(B) is a side view. [0023]As shown in Fig.
1, the optical connector 101 of the embodiment is an optical connector which
can be attached to a coated optical fiber in the working site, and has: a
ferrule 140 which is a connecting portion including a short optical fiber 141
functioning as an optical member in the tip end side (the left end side in
Fig. 1), and having a glass fiber insertion hole 142 which communicates with
the short optical fiber 141; and a fixing portion 130 which performs fixation
in a state where the tip end face of an optical fiber 120 inserted into the
glass fiber insertion hole 142 is butted against the rear end face (the right
end face in Fig. 1) of the short optical fiber 141. Inside the optical
connector 101, a coating-removing portion 110 is 6  disposed which, when the
optical fiber (coated optical fiber) 120 including a coating 124 on the outer
circumference of a glass fiber (bare optical fiber) 121 is inserted into the
optical connector 101, removes the coating 124 from an end portion of the
optical fiber 120 by an insertion force. [0024]As shown in Fig. 2, a base
member 160 of the optical connector 101 has, for example, a rectangular
prismatic columnar shape as a whole, and an intermediate face 161 which is
formed by planarly cutting away the upper half (the upper half in Fig. 2(5))
is formed in a range from the middle portion to the rear portion (the right
side portion in Fig. 2). In the middle of the intermediate face 161, a V
groove 165 for positioning the coated optical fiber 120 is formed along the
insertion direction of the optical fiber 120. A lid 131 of a fixing portion
130, and a lid member 150 for forming a flexure space 116 are attached from
the upper side to the intermediate face 161. In the vicinity of a side end
portion of the intemiediate face 161, a recess 166 is disposed in parallel to
the V groove 165 in correspondence to the region where the lid member 150 is
attached. [0025]In a front end portion (a left end portion in Fig. 2) of the
base member 160, by contrast, a ferrule attaching hole 162 is formed with
being directed from the front end face 160a of the base member 160 to the
middle. A cutaway 162a which is opened in the upper face of the base member
160 is disposed in the upper side of the ferrule attaching hole 162. A guide
capillary 117 is incorporated through a coating-removing space 163 in the
middle side (the right side in Fig. 2) of the ferrule attaching hole 162, and
a space 164 is disposed between the guide capillary 117 and the intermediate
face 161. [0026]Fig. 3 is a perspective view of the ferrule, Fig. 4(A) is a
sectional view of the ferrule, Fig. 4(B) is a sectional view at position B-B
in Fig. 4(A), and Fig. 4(C) is a sectional view at position C-C in Fig. 4(A).
As shown in Fig. 3, the ferrule (connecting portion) 140 is a member having a
substantially columnar shape, and a glass fiber insertion hole 142 in which
the inner diameter D1 (see Fig. 5) is slightly larger than the outer diameter
d3 of the glass fiber 121 is disposed at the center in the axial direction. A
cutaway 143 is disposed in the vicinity of the rear portion of the ferrule
140, and the glass fiber insertion hole 142 is exposed. As shown in Fig. 4(C),
the glass fiber insertion hole 142 in the cutaway 143 is set to have a size (a
C-like section shape) which covers at least a half of the short optical fiber
141 and the glass fiber 121. When the ferrule 140 is fitted into the ferrule
attaching hole 162 of the base member 160, the cutaway 143 is located below
the cutaway 162a disposed in the base member 160, and hence the glass fiber
insertion hole 142 can be seen from the outside through the cutaways 143,
162a. As shown in 



Fig. 4, the short optical fiber 141 which is an optical member is a
non-coating glass fiber, inserted into the glass fiber insertion hole 142 so
that the front end face 14Ia is coincident with the tip end face 120a of the
ferrule 140, and the rear end face is exposed in the cutaway 143, and fixed by
an adhesive agent.  [0027]Namely, the butt connecting face between the short
optical fiber 141 and the glass fiber 121 is exposed in the cutaway 143 and
the cutaway 162a, and hence a refractive index matching material 144 can be
easily introduced into the connecting face. Therefore, the loss and reflection
of transmission light in the connecting face can be reduced. When the glass
fiber 121 is to be introduced into the glass fiber insertion hole 142 and
pressed against the short optical fiber 122, the air can escape through the
cutaways 143, 162; and hence the resistance due to compression of the air is
not generated so that the connection can be smoothly performed. As shown in
Fig. 1, the ferrule 140 is attached to the ferrule attaching hole 162 in the
front end of the base member 160, and the ferrule 140 and the front portion of
the base member 160 are housed in a front housing 115a. [0028]Fig. 5 is an
enlarged sectional view of the coating-removing portion.        As shown in
Fig. 5, an insertion port 142a of the glass fiber insertion hole 142 in the
rear end face 140b of the ferrule 140 is configured as the coating-removing
portion 110. The coating-removing portion 110 presses the end face 124a of the
coating 124 in the end face 120a of the optical fiber 120 having the coating
124 in the outer circumference of the glass fiber 121, whereby the coating 124
is peeled and removed from the glass fiber 121. [0029]The optical fiber 120
has in the center the glass fiber 121 having, for example, an outer diameter
d3 = 125 pm. The coating 124 having an outer diameter dl = 250 pm is disposed
so as to cover the outer circumference of the glass fiber. The glass fiber 121
is a glass fiber having a core and one or more cladding layers. Also a glass
fiber having any refractive index distribution, such as a single-mode fiber or
a multi-mode fiber can be used. [0030]In Fig. 5, the coating 124 has a first
coating layer 122 which is disposed in the innermost layer to be contacted
with the glass fiber 121, and which has an outer diameter d2, and a second
coating layer 123 which is an external coating covering the outer side of the
first coating layer 122. The coating is not restricted to this configuration,
and may have a configuration consisting of one layer or two or more layers. A
colored layer may be disposed in the outermost layer.        A resin which
constitutes the coating 124 is an ultraviolet curable resin such as urethane
acrylate, and physical properties such as the elastic modulus are adequately
set by additives. For example, the first coating layer 122 which is contacted
with the glass fiber 121 has an elastic modulus which is lower (i.e., softer)
than that of the second coating layer 123. [0031]For example, the glass fiber
insertion hole 142 may be a round hole, a rectangular hole, a regular polygon
hole, or the like, or a V groove-like space. Here, the description will be
made with setting the case of a round hole as a preferred example. In the case
of a round hole, a force is easily applied uniformly in the circumferential
direction of the optical fiber 120, and the property of removing the coating
is excellent. The inner diameter D1 of the glass fiber insertion hole 142 is
larger than the outer diameter d3 of the glass fiber 121, and smaller than the
outer 8  



diameter (i.e., the outer diameter of the optical fiber 120) dl of the coating
124. When the end face 120a of the optical fiber 120 is pressed against the
circumference of the glass fiber insertion hole 142 of the ferrule 40,
therefore, a tip end portion 142b of the insertion port 142a of the glass
fiber insertion hole 142 butts against the end face 124a of the coating 124,
and does not butt against the glass fiber 121. [0032]Preferably, the inner
diameter of the tip end portion 142b of the glass fiber insertion hole 142 is
smaller than the outer diameter d2 of the first coating layer 122 which
constitutes the coating 124, and larger than the outer diameter d3 of the
glass fiber 121. When the end face 120a of the optical fiber 120 is pressed
against the circumference of the glass fiber insertion hole 142, therefore,
the tip end portion 142b butts against the first coating layer 122, and a
force of peeling the first coating layer 122 from the glass fiber 121 can be
directly applied to the first coating layer, whereby the removing property is
improved. When the end face of the optical fiber 120 is pressed against the
circumference of the insertion port 142a of the ferrule 140, the circumference
butts against the end face 124a of the coating 124, and does not butt against
the glass fiber 121, so that only the glass fiber 121 is inserted into the
glass fiber insertion hole 142. The removal of the coating requires a force of
about 150 to 200 gf. [0033]According to the configuration, when the glass
fiber 121 is inserted into the ferrule 140, the coating 124 can be
simultaneously removed away, and therefore the work in the site is simplified.
The rear end face 140b of the ferrule 140 shown in Fig. 5 is inclined in order
that the coating removal is facilitated and the peeled coating 124 is easily
outward moved. [0034]As shown in Figs. 1 and 2, the fixing portion 130 is
disposed in the rear end portion of the base member 160. The fixing portion
130 has the lid 131. The lid 131 is pressed by a fixing portion damper 132
against the intermediate face 161 of the base member 160, thereby fixing the
optical fiber 120. The V groove 165 is similarly disposed also in the position
of the base member 160 corresponding to the fixing portion 130, and the
optical fiber 120 is pressed by the lid 131 to be fixed to a predetermined
position (pass line). The fixing portion 130 and the rear portion of the base
member 160 are housed in a rear housing 115b. [0035]As shown in Figs. 1 and 2,
the flexure space 116 which can house the optical fiber 120 in a flexed state
is disposed between the fixing portion 130 and the coating-removing portion
110. Namely, the coated portion of the optical fiber 120 which is in the rear
of the glass fiber 121 inserted into the ferrule 140 is housed in a state
where the optical fiber is flexed in the flexure space 116, and the optical
fiber 120 is fixed in the fixing portion 130, whereby an elastic urging force
directed toward the connecting face of the short optical fiber 141
incorporated in the ferrule 140 is,, given to the tip end face of the glass
fiber 121 inserted into the glass fiber insertion hole 142 of the ferrule 140.
Therefore, the connection state of the short optical fiber 141 and the optical
fiber 120 is stably maintained. [0036]Fig. 6(A) is a perspective view of the
lid member which forms the flexure space, and 9  Fig. 6(B) is a sectional view
at position B-B in Fig. 6(A).        The flexure space 116 can be formed by
attaching the lid member 150 such as shown in Fig. 6(A) to the intermediate
face 161 which is formed by cutting away the base member 160. The lid member
150 is a block member having a substantially rectangular parallelepiped as a
whole, a recess 151 which is upward directed from a middle portion of the
lower face is formed along the longitudinal direction of the base member 160,
and the flexure space 116 is formed so that the inserted optical fiber 120 can
be upward flexed. As shown in Fig. 6(B), the height of the recess 151 forming
the flexure space 116 is low in the both front and rear end portions, and high
in the middle portion. A projection 152 which is downward projected is
disposed on an end portion of the lower face of the lid member 150. When the
lid member 150 is attached to the intermediate face 161 of the base member
160, the projection is fitted into the recess 166 (see Fig. 2(A)) disposed in
the intermediate face 161 to position and fix the lid member 150. The lid
member 150 is clamped together with the base member 160 by a damper 153, and
made movable by inserting a wedge member 154 (see Fig. 7(D)) between the lid
member 150 and the intermediate face 161. [0037]As shown in Fig. 1, the guide
capillary 117 which restricts a radial movement of the 



optical fiber 120 is disposed between the coating-removing portion 110 and the
flexure space 116. In the guide capillary 117, a positioning hole 117a having
an inner diameter which is slightly larger than the outer diameter of the
optical fiber 120 having the coating 124 is disposed, so that the flexed
optical fiber 120 can be positioned in the pass line, and the tip end of the
optical fiber 120 can be correctly guided to the coating-removing portion 110.
Preferably, the distance (i.e., the length of the space 163) between the tip
end face 117b of the guide capillary 117 and the rear end face 140b of the
ferrule 140 functioning as the coating-removing portion 110 is short (for
example, about 0.5 mm to 1.0 mm) so that the glass fiber 121 can be correctly
guided to the glass fiber insertion hole 142 of the ferrule 140. However, the
space 163 must be ensured to have the size which can house the removed coating
124. [0038]Next, the procedure of attaching the optical connector 101 to the
coated optical fiber 120 will be described.        Figs. 7(A) to 7(D) are
diagrams illustrating steps of connecting the optical fiber to the optical
connector, Fig. 8(A) is a sectional view showing the lid member in the
insertion of the optical fiber, and Fig. 8(B) is a sectional view showing the
lid member in the formation of the flexure space.        As shown in Fig.
7(A), first, the lid member 150 is clamped by the damper 153, and a path for
inserting the optical fiber 120 and consisting of the V groove 165 is formed
between the lid member 150 and the intermediate face 161 of the base member
160. The path must be configured so that the optical fiber 120 can be pressed
against the coating-removing portion 110 by a force of a predetermined level
or higher without causing the optical fiber to flex. Therefore, 10  as shown
in Fig. 8(A), for example, the lid member 150 is not completely attached, and
is obliquely attached and then clamped, whereby a path 155 of a size which
allows the passing of the optical fiber 120 is formed between the V groove 165
and the bottom face 150a of the lid member 150. Also in the fixing portion
130, the lid 131 is clamped by the fixing portion damper 132, and a path
configured by the V groove 165 is formed. At this time, a half-clamped state
is set so that the optical fiber 120 is not completely fixed by the lid 131.
In this state, the coated optical fiber 120 is inserted from the rear side of
the base member 160. [0039]As shown in Fig. 7(8), then, the optical fiber 120
is inserted into the guide capillary 117 to perform radial positioning, and
the tip end face of the optical fiber 120 is pressed against the
coating-removing portion 110 of the rear end face 140b of the ferrule 140.
When the straight optical fiber 120 buckles to flex, a force of about 100 gf
is required. The force is smaller than the above-described force (150 to 200
gf) which is necessary for the coating removal in the coating-removing portion
110. In the coating removal, as described above with reference to Fig. 8(A),
therefore, the lid member 150 is shifted so that the optical fiber 120 does
not enter the recess 151 of the lid member 150, in order to prevent the
optical fiber 120 from buckling. When the optical fiber 120 is pressed against
the coating-removing portion 110, the coating 124 is peeled, and only the
glass fiber 121 is inserted into the glass fiber insertion hole 142 of the
ferrule 140, and the peeled coating 124 is housed in the space 163. [0040]When
the insertion of the optical fiber 120 is further continued, a preliminary
flexure 120b is formed in the optical fiber 120 projected from the rear end
face of the base member 160 as shown in Fig. 7(C). Preferably, the preliminary
flexure 120b is formed in the length of, for example, about 1 to 7 mm.
[0041]The steps of Figs. 7(A) to 7(c) can be performed by the series of
operations of inserting the optical fiber 120. [0042]As shown in Fig. 7(D),
then, the wedge member 154 is inserted to make the lid member 150 movable. The
lid member 150 is positioned so that, as shown in Fig. 8(B), the projection 



152 of the lid member 150 is fitted into the recess 166 of the base member
160, and the recess 151 of the lid member 150 is located immediately above the
V groove 165 of the base member 160, thereby forming the flexure space 116.
The wedge member 154 is removed away. In this state, the preliminary flexure
120b of the optical fiber 120 which is formed in Fig. 7(C) is moved into the
flexure space 116, and a flexure portion 120c is formed in the flexure space
116. Thereafter, the lid 131 of the fixing portion 130 is completely clamped
by the fixing portion chmper 132, to fix the optical fiber 120. [0043]When the
lid member 150 and the lid 131 of the fixing portion 130 are integrated with
each other, the optical fiber 120 can be fixed in the fixing portion 130 at
the same time when the flexure portion 120c is formed in the flexure space
116. When, without forming the preliminary flexure 1206, the recess 151 of the
lid member 11   150 is moved to a position immediately above the V groove 165
of the base member 160 and the optical fiber 120 is then further pushed, the
flexure portion 120c can be formed in the flexure space 116. [0044]According
to the above-described optical connector 101, when the optical connector  101
is to be attached to the optical fiber 120 having the coating 124 in the outer
circumference of the glass fiber 121, the optical fiber 120 is inserted into
the base member 160, and the end face of the optical fiber 120 is pressed
against the optical fiber insertion port 142a of the ferrule 140, whereby the
coating 124 can be easily removed by the insertion force of the optical fiber
120 and the glass fiber 121 can be inserted into the glass fiber insertion
hole 142 of the ferrule 140. Therefore, the coated optical fiber 120 can be
easily connected to the short optical fiber 141 incorporated in the ferrule
140, particularly without performing the coating removing work before the
insertion into the optical connector 101. Furthermore, the coated optical
fiber 120 can be positioned with reference to the outer circumferential face
of the glass fiber 121. Therefore, accurate positioning can be easily
performed. [0045]Next, another mode example of the optical connector of the
invention will be described. (Second embodiment)        Fig. 9 is a sectional
view of another embodiment of the optical connector. Components which are
common to the optical connector of the above-described embodiment are denoted
by the same reference numerals, and duplicated description will be omitted.
[0046]As shown in Fig. 9, in the optical connector 101B, a thin film 118 which
is an optical component is disposed on the tip end face of the ferrule 140 so
as to cover the end portion of the glass fiber insertion hole 142. The thin
film 118 is a substantially sheet-like protection member through which light
is transmitted with a refractive index that is equivalent to that of the core
of the optical fiber 120, and bonded so as to cover the glass fiber insertion
hole 142. The thin film 118 has a sheet-like shape having a thickness of, for
example, 5 to 30 pm, and an outer side face 118a is not adhesive so that dust
and the like hardly adhere.        Therefore, it is not necessary to
previously dispose the glass fiber (shot optical fiber 141) in the glass fiber
insertion hole 142 of the ferrule 140, and the cutaway 143 is not required to
be disposed in the ferrule 140.        Also this configuration can achieve
similar effects as the optical connector 101 of the above-described
embodiment. 



[0047](Third embodiment)        The optical connectors of the above-described
embodiments include the short optical fiber 141 or thin film 118 which is an
optical component. Alternatively, a configuration where an optical component
is not disposed may be possible.        b an optical connector 101C shown in
Fig. 10, for example, the glass fiber 121 in which the end face of the optical
fiber 120 is pressed against the optical fiber insertion port 142a  of the
ferrule 140 and the coating 124 is removed is previously inserted into the
glass fiber insertion hole 142 until it is projected from the tip end face
120a of the ferrule 140 (see Fig. 10(A)). As shown in Fig. 10(8), then, a
counter ferrule 140A in which a glass fiber 121A is similarly projected is
butted while being aligned by a guiding member 167. In the butted portion 140c
between the ferrules 140, 140A, therefore, the tip ends of the glass fibers
121, 121A are butted against each other, and the glass fiber 121 is pushed
back in the glass fiber insertion hole 142, so that, correspondingly with the
length, the flexure portion 120c is formed in the flexure space 116. When the
optical fiber 120 is then fixed by the fixing portion 130, an elastic urging
force directed toward the counter optical fiber 121A is given to the tip end
face of the glass fiber 121, whereby the connection state is stably
maintained. [0048]Therefore, it is not necessary to previously dispose the
glass fiber (shot optical fiber  141) in the glass fiber insertion hole 142 of
the ferrule 140, and the cutaway 143 is not required to be disposed in the
ferrule 140. The above-described refractive index matching material 144 or
thin film 118 may be interposed in the butted portion 140c between the
ferrules 140, 140A. The refractive index matching material 144 or the thin
film 118 may be disposed in one of the ferrules 140, 140A, or alternatively
may be inserted during the connection.        Also this configuration can
achieve similar effects as the optical connector 101 of the above-described
embodiment. [0049](Fourth embodiment)        The invention is not restricted
to the form of an optical connector, and may employ the form of, for example,
a mechanical splice.        As shown in Fig. 11(A), a mechanical splice 101D
which is an optical connection member is a mechanical splice which can be
attached to a coated optical fiber in the working site, and in which the
coated optical fibers 120 are to be inserted from the both sides, and the
glass fibers 121 are to be inserted respectively from the both sides into the
glass fiber insertion hole 142 of a connecting capillary 140B that is a middle
connecting portion, to be butt connected with each other. The both ends of the
connecting capillary 1408 are configured in the same manner as the rear end
face 140b of the above-described ferrule 140, and the insertion ports of the
glass fiber insertion hole 142 friction as the coating-removing portion 110
which removes the coating 124 from an end portion of the optical fiber 120. On
the both right and left sides of the middle connecting capillary 1408, the
guide capillary 117, the flexure space 116, and the fixing portion 130 are
disposed in a bilaterally symmetrical manner. [0050]In the thus configured
mechanical splice 101D, the optical fibers 120 are inserted from the right and
left sides, respectively, the optical fibers 120 are inserted into the guide
capillaries 117 to perform radial positioning, and the tip end faces of the
optical fibers 120 are pressed against the coating-removing portions 110 of
the connecting capillary 1408. Therefore, the coatings 124 can be easily
removed and the glass fibers 121 can be inserted into the glass fiber 13
insertion hole 142 of the connecting capillary 140B. Consequently, the coated
optical fibers 120 can be easily connected to each other in the glass fiber
insertion hole 142 of the connecting capillary 140B, without performing the
coating removing work before the insertion into the mechanical splice 101D.
Moreover, each of the optical fibers 120 can be fixed by the fixing portion
130 in the state where the flexure portion 120c is formed in the flexure space
116. Therefore, an elastic urging force in the direction along which the tip
end faces of the glass fibers 121 are butted against each other is given to
the glass fibers, whereby the connection state is stably maintained. 



[0051]As in a mechanical splice 101E which is an optical connection member
shown in Fig. 11(B), the flexure space 116 may be disposed only in one side.
[0052]In the connecting capillaries 140B of the mechanical splices 101D, 101E,
similarly with the ferrule 140, the cutaway 143 is disposed in the middle
portion, and the glass fiber insertion hole 142 is exposed. Therefore, the
above-described refractive index matching material 144 or thin film 118 can be
easily inserted in the connecting face between the glass fibers 121. When the
glass fibers 121 are to be introduced into the glass fiber insertion hole 142
and butted against each other, the air can escape through the cutaway 143, so
that the connection can be smoothly performed.        In the case where the
thin film 118 is introduced in the cutaway 143, the thin film 118 exerts a
resistance of the connection between the glass fibers 121. Therefore, a mode
of the mechanical splice 1011) in which the elastic urging force in the
butting direction is applied from the both sides is preferable. [0053]The
optical connector and optical connection member of the invention are not
restricted to the above-described embodiments, and adequate modifications,
improvements, and the like are possible.        For example, the inner side of
the insertion port 142a (see Fig. 5) of the glass fiber insertion hole 142 is
preferably chamfered. As shown in Fig. 12(A), for example, chamfering (R
chamfer 145a) may be performed by an arcuate curved face. Alternatively, as
shown in Fig. 12(B), chamfering (C chamfer 145b) may be performed by a linear
plane. According to the configuration, the optical fiber 120 is easily
inserted into the glass fiber insertion hole 142. [0054]In the same manner as
the inner diameter of the insertion port 142a, preferably, the inner diameter
132 of the large-diameter end 144 of the chamfer 145a or 145b which is the tip
end of the glass fiber insertion hole 142 is smaller than the outer diameter
d2 of the first coating layer 122 which constitutes the coating 124, and
larger than the outer diameter d3 of the glass fiber 121. [0055]As shown in
Figs. 13(A) and 13(B), initial flaws 125 are previously formed in an outer
circumferential portion of the tip end of the coating 124. Preferably, the
initial flaws 125 are disposed in the outer circumferential face of the
coating 124, in a plural number (in Fig. 13(A), 14  four) at regular
intervals, and in a predetermined length which is shorter in the axial
direction than the coating removal length. For example, the initial flaws 125
may have a V-like sectional shape. Alternatively, notches may be simply
disposed. According to the configuration, the  coating 124 is easily peeled
toward the outside, and hence the coating 124 can be easily removed. [0056]As
shown in Fig. 14(A), an initial flaw 126 may be continuously disposed along
the 



circumferential direction of the optical fiber 120, at a position which is
separated from the tip end face 120a of the optical fiber 120 by a constant
distance, for example, the coating removal length (for example, about 0.5 to 1
mm). In this case, preferably, the initial flaw 126 may be a notch which is
inward cut toward the end portion of the optical fiber 120. According to the
configuration, when the optical fiber 120 is pressed against the glass fiber
insertion hole 142, as shown in Fig. 14(B), a coating 124b in the end portion
is pushed in the rightward direction in the figure to be outward expanded
along the initial flaw 126. Therefore, the coating 124b can be easily removed.
When the position of the initial flaw 126 is set to be separated from the tip
end face 120a by the coating removal length, it is possible to remove a
predetermined length of the coating 124. [0057]Fig. 15 shows another example
of the sectional shape of the insertion port 142a of the glass fiber insertion
hole 142.        In the insertion port 142a, a tapered portion 142c in which
the inner diameter is gradually reduced from the tip end face of the insertion
port 142a toward the inside is disposed. The inner diameter of the tip end
portion 142b of the tapered portion 142c is smaller than the outer diameter dl
of the optical fiber 120, and larger than the outer diameter d3 of the glass
fiber 121 of the optical fiber 120. Preferably, the inner diameter of the tip
end portion 142b is smaller than d2 so that the tip end portion 142b butts
against first coating layer 122. Preferably, the taper angle of the tapered
portion 142c is from 300 to 90. [0058]When the optical fiber 120 is pressed
against the insertion port 142a having the configuration of Fig. 15, the end
face 124a of the coating 124 butts against the tip end portion 142b, the
coating 124 is peeled from the glass fiber 121, and the tip end of the glass
fiber 121 is pressed into the glass fiber insertion hole 142. Then, the
optical fiber 120 is inserted along the tapered portion 142b. Therefore, the
tip end portion of the optical fiber 120 can be accurately positioned.
[0059](Fifth embodiment)        Fig. 16 is a longitudinal sectional view
showing an optical connector of a fifth embodiment of the invention, Fig. 17
is an exploded perspective view of a body portion of the optical connector
shown in Fig. 16, Fig. 18 is an enlarged view of a ferrule shown in Fig. 16,
Fig. 19 is an enlarged view showing the configuration of a coating-removing
portion of the ferrule shown in Fig. 18, Fig. 20 is a diagram of the space of
a coating-receiving portion of the ferrule 1.5  shown in Fig. 18, and Fig. 21
is a diagram of a method of attaching the optical connector shown in Fig. 16
to a coated optical fiber. [0060]The optical connector 31 of the fifth
embodiment is an optical connector which is to be  attached to a coated
optical fiber 19, and configured by: a body portion 33 in which the coated
optical fiber 19 is to be passed and fixed; a ferrule 38 which is fitted to
the body portion 33, and with which an optical fiber holding hole 37 that is
coaxial with the body portion 33 communicates; and a housing 41 which covers
the body portion 33 and a part of the ferrule 38 projected from the body
portion 33. [0061]As shown in Fig. 17, the body portion 33 is configured by: a
base member 42 in which the ferrule 38 is fitted and attached to the tip end;
an extra-length housing lid member 44 and fixing lid member 45 which are
stacked on a notch portion 42a in rear of the base member 42; and a clamp
member 46 which clamps and fixes the lid members 44, 45 stacked on the base
member 42, integrally with the base member 42. [0062]In the base member 42, a
fiber passing portion 47 through which the coated optical fiber 19 is to be
passed is passingly formed, and a ferrule fitting hole 48 (see Fig. 16) into
which a basal end portion of the ferrule 38 is fitted is formed in the tip end
side. 



The rear half of the base member 42 has a half-split structure in which the
upper side of the fiber passing portion 47 is exposed by the notch portion
42a. [0063]The extra-length housing lid member 44 which is put on a
substantially front half of the notch portion 42a has a structure in which a
middle portion of the inner face side is hollowed as shown in Fig. 16, and an
extra-length housing space 51 which houses an extra length (flexed portion)
19a of the coated optical fiber 19 is defined above the fiber passing portion
4. [0064]The fixing lid member 45 fixes the coated optical fiber 19 in a state
where the outer circumferential face of the coated optical fiber 19 placed in
the fiber passing portion 47 having a V-groove structure is pressed against
the V groove and positioned by the inner face 45a of the lid member. [0065]In
the lid members 44, 45, positioning ridges 44b, 45b which are projected from
the respective lower faces are fitted into a guide groove 42h that is formed
in the butting face of the notch portion 42a, whereby positional displacement
in the width direction (in Fig. 16, the direction perpendicular to the plane
of the figure) in the butting is prevented from occurring.  [0066] The clamp
member 46 is formed by, for example, press molding of a spring metal sheet,
and clamps the upper faces of the lid members 44, 45 and the lower face of the
base member 42, whereby the lid members 44, 45 are fixed to the base member
42. [0067]As shown in Figs. 16 and 18, the optical fiber holding hole 37 of
the ferrule 38 includes: a first hole portion 53 having an inner diameter
which is substantially equal (correctly, slightly larger than) to the outer
diameter (the outer diameter dl in Fig. 19) of the coated optical fiber 19; a
second hole portion 55 having an inner diameter which is substantially equal
16   (correctly, slightly larger than) to the outer diameter (the outer
diameter d3 in Fig. 19) of the bare optical fiber 20 in which the coating of
the coated optical fiber 19 is peeled; and a coating-receiving portion 57
which is a space that is located between the first hole portion 53 and the
second hole portion 55, and that is to house the coating 19b peeled in the tip
end portion of the coated optical fiber 19. [0068]As illustrated, the
coating-receiving portion 57 is formed as a space which is larger than the
first hole portion 53.        For example, the coating-receiving portion 57 is
formed into a space having a rectangular sectional shape such as shown in Fig.
20(a), or a cross sectional shape such as shown in Fig. 20(b). Alternatively,
the space may have an elliptical sectional shape such as shown in Fig. 20(c),
or a rhombic sectional shape such as shown in Fig. 20(d). [0069]As shown in
Figs. 18 and 19, an end portion of the second hole portion 55 that faces 



the coating-receiving portion 57 forms a coating-removing portion 61 against
which the coating 19b (configured by a first coating 19b1 and a second coating
1962) of the coated optical fiber 19 inserted from the side of the first hole
portion 53 butts, and which peels the coating 19b. [0070]As enlargedly shown
in Fig. 19, the tip end of the coating-removing portion 61 is formed into an
acute-angled shape by a tapered portion 61a which is formed on the inner
circumferential face of an end portion of the second hole portion 55, and a
tapered portion 61b which is formed on the wall face on the side of the
coating-receiving portion 57 continuous with the end portion of the second
hole portion 55. In the embodiment, the tip end of the coating-removing
portion 61 is formed into a conical shape. [0071]The shape of the
coating-removing portion 61 will be described in detail. The portion has the
following shape.        The end portion of the second hole portion 55 having
the inner diameter DI which is substantially equal (slightly larger than) to
the outer diameter of the bare optical fiber 20 is set by the tapered portion
61a to have a dimension D2 that is larger than the inner diameter d3 of the
first coating 19b1 of the coated optical fiber 19, and that is smaller than
the outer diameter d2 of the first coating 19bl.        By contrast, the
tapered portion 61b which is formed on the wall face on the side of the
coating-receiving portion 57 continuous with the end portion of the second
hole portion 55 is formed as a tapered face which is gradually inclined from a
position having a dimension D3 that is larger than D2, and that is smaller
than the outer diameter d2 of the first coating 19b1.        Therefore, the
tip end portion of the coating-removing portion 61 has a shape in which,
although the small width interposed between D2 and D3, a flat face 61c that
receives collision with the coated optical fiber 19 remains.        In the
case where the above-described configuration is employed, when the flat face
61c of the coating-removing portion 61 butts against the coating position of
the coated optical 17  fiber 19 which is passed through the first hole portion
53, the flat face butts against the position of the first coating 19b 1 on the
inner circumference side which is lower in hardness than the second coating
19b2 on the outer circumference side. Therefore, the coating removal can be
easily performed.        Since the inner circumferential face of the end
portion of the second hole portion 55 is set as the tapered portion 61a, the
bare optical fiber 20 from which the coating is removed can be well guided
into the second hole portion 55. [0072]In the embodiment, the length L of the
second hole portion 55 shown in Fig. 18 is set to about 5 mm or less.
When the length of the second hole portion 55 is set to about 5 mm or less,
the peeling of the coating 19b is enabled to be performed more than the length
of the second hole portion 55, and the exposed bare optical fiber 20 can be
passed to the tip end of the second hole portion 55. 



[0073]As shown in Fig. 18, in order to prevent the transmission
characteristics in joining with a counter connector or the like from being
lowered, a refractive index matching film 63 is bonded to the tip end face of
the ferrule 38 from which the end face of the bare optical fiber 20 is
exposed. [0074]Next, a method of attaching the above-described optical
connector 31 to the coated optical fiber 19 will be described with reference
to Fig. 21.        In the attaching method, steps of; as shown in Fig. 21(a),
inserting the coated optical fiber 19 into the first hole portion 53 of the
optical fiber holding hole 37 of the ferrule 38 which is fitted and attached
to the tip end of the base member 42; as shown in Fig. 21(b), butting the tip
end of the coated optical fiber 19 against the coating-removing portion 61 of
the rear end of the second hole portion 55 to peel the coating 19b of the tip
end side, and housing the peeled coating 19b into the coating-receiving
portion 57; and, as shown in Fig. 21(c), inserting the bare optical fiber 20
which is exposed by peeling the coating 19b, into the second hole portion 55
are sequentially performed. [0075]When the insertion of the exposed bare
optical fiber 20 into the second hole portion 55 is completed, the lid members
44, 45 are put on the notch portion 42a of the base member 42 as shown in Fig.
21(c). As shown in Fig. 21(d), the lid members 44, 45 are fixed to the base
member 42 by the clamp member 46, and the housing 41 then is attached to the
outer circumference thereof, thereby completing the method of attaching the
optical connector 31 to the coated optical fiber 19. [0076]In the
above-described optical connector 31 and method of attaching the optical
connector 31 to the coated optical fiber 19, the coating-receiving portion 57
which houses the coating 19b peeled from the tip end portion of the coated
optical fiber 19 is disposed in the ferrule 38. When the coated optical fiber
19 is to be inserted into the optical fiber holding hole 37, therefore, the
work of previously removing the peeled coating 19b is not necessary. 18
Moreover, the coating-removing portion 61 which, when the coating 19b of the
tip end portion of the coated optical fiber 19 butts, peels the coating 19b is
disposed in the ferrule 38. Therefore, also the work of, before the insertion
into the ferrule 38, peeling the coating 19b of the coated optical fiber 19 is
not necessary. [0077]Namely, the work of removing the coating on the tip end
side of the coated optical fiber  19 can be omitted, and the work of attaching
the coated optical fiber 19 to the optical connector 31 in the site can be
simplified, and made more efficient. 



[0078]In the optical connector 31 of the embodiment, the tip end of the
coating-removing portion 61 disposed in the ferrule 38 is formed into an
acute-angled shape as shown also in Fig. 19. When the coating 19b of the tip
end of the coated optical fiber 19 butts against the coating-removing portion
61, therefore, the coating 19b is easily peeled. Even when the operating force
of inserting the coated optical fiber 19 into the ferrule 38 is small, the
coating 19b can be surely peeled.        In the case where the tip end of the
coating-removing portion 61 is formed into a conical or pyramidal shape as in
the above-described embodiment, when the coating 19b of the coated optical
fiber 19 butts against the coating-removing portion 61, the coating is
scattered in the circumferential direction to be finely broken into plural
pieces, and the scattered coatings are easily housed in the coating-receiving
portion 57. This is preferable. [0079]In the optical connector 31 of the
embodiment, the coating-receiving portion 57 is formed into a space having a
rectangular sectional, a cross sectional shape, an elliptical sectional shape,
or a rhombic sectional shape as shown in Fig. 20.        Therefore, the
coating-receiving portion 57 extends to the both sides of the first hole
portion 53 in the body of the ferrule 38, or in four directions, the space for
housing the peeled coating 19b can be ensured, and the coating 19b peeled by
the coating-removing portion 61 can be efficiently housed. The shape of the
coating-receiving portion 57 is not restricted to the above-mentioned shapes,
and various shapes may be selected. [0080](Sixth embodiment)        Fig. 22 is
a diagram of another embodiment of a ferrule used in the optical connector of
the invention. In the optical fiber holding hole 37 disposed in the ferrule 38
shown in the figure, the first hole portion 53 and the second hole portion 55
are formed in separate components, respectively.        This will be described
in more detail. As shown in Fig. 22(a), the ferrule 38 is configured by two
components, or a ferrule body 67 having the first hole portion 53, and a
coating-removing component 69 which is to be fitted into a fitting hole 68
formed in the tip end of the ferrule body 67. The second hole portion 55 is
passingly formed in the coating-removing 19  component 69. [0081]In the
coating-removing component 69, the opening end of the second hole portion 55 



is formed as the acute-angled coating-removing portion 61. When the
coating-removing component 69 is fitted and attached into the fitting hole 68
of the ferrule body 67, as shown in Fig. 22(b), the coating-receiving portion
57 for housing the coating 19b peeled by the coating-removing portion 61 is
defined between the tip end face 69a which provides the coating-removing
portion 61 of the coating-removing component 69, and the bottom face 68a of
the fitting hole 68.        As shown in Fig. 22(b), when the two components
are fitted and integrated with each other, namely, the ferrule body 67
functions as the ferrule 38 having the optical fiber holding hole 37
configured by the first hole portion 53, the second hole portion 55, and the
coating-receiving portion 57. [0082]In the case where the first hole portion
53 and the second hole portion 55 are formed respectively in separate
components as described above, when two components having a simple cylindrical
structure are combined with each other in the ferrule 38, it is possible to
easily obtain a structure in which the first hole portion 53 and second hole
portion 55 that have different diameters are coaxially arranged. The
productivity can be improved as compared with the case where first and second
hole portions having different diameters are formed in a single component
In the component 69 having the second hole portion 55 in which a higher
alignment accuracy is required, an outer circumferential process which uses
the hole center of the second hole portion 55 as the rotation axis can improve
the accuracy. By a measure such as that a material which is more suitable to
an accurate process than the component (ferrule body 67) having the first hole
portion 53 is used, the dimensional accuracy of the ferrule 38 can be
improved. [0083]In the mode shown in Fig. 22, the coating-removing component
69 in which the second hole portion 55 is formed is fitted into the fitting
hole 68 of the ferrule body 67 in which the first hole portion 53 is formed,
whereby the coating-receiving portion 57 is defined between the tip end face
69a of the coating-removing component 69, and the bottom face 68a of the
fitting hole 68.        By simply fitting the coating-removing component 69 in
which the second hole portion 55 is formed, into the fitting hole of the
ferrule body 67, namely, the ferrule 38 can easily obtain the first hole
portion 53, coating-receiving portion 57, and second hole portion 55 which
have different diameters. [0084](Seventh embodiment)        The configuration
where the first hole portion 53 and second hole portion 55 which constitute
the optical fiber holding hole 37 are formed in separate components is not
restricted to 20  the mode shown in Fig. 22.        As shown in Fig. 23, the
ferule 38 may be configured by: the ferrule body 67 in which the second hole
portion 55 is passingly formed in the tip end side, and the fitting hole 68
having a large diameter is formed in the rear end side; and a cylindrical
tubular member 71 in which the first hole portion 53 is passingly formed, and
which is fitted into the fitting hole 68.        In this case, the
coating-removing portion 61 is formed in the end portion of the second hole
portion 55 formed in the ferrule body 67, and, when the tubular member 71 is
fitted into the fitting hole 68 of the ferrule body 67 as shown in Fig. 23(b),
the coating-receiving portion 57 is defmed between the tip end portion of the
tubular member 71 and the coating-removing portion 61. [0085]Fig. 24 is a
diagram of a method in which the coating-receiving portion in the ferrule 



used in the optical connector of the invention is formed by a vertical hole
forming process that can be performed in a subsequent step.        In this
case, first, the first hole portion 53 and second hole portion 55 which
constitute the optical fiber holding hole 37 are passingly formed in a member
38A which will be formed as the ferrule 38 as shown in Fig. 24(a). [0086]Next,
between the first hole portion 53 and the second hole portion 55 on the member
38A, a vertical hole 73 which perpendicularly intersects with the hole
portions 53, 55 is passingly formed as shown in Fig. 24(b), and the space
provided by the vertical hole 73 is used as the coating-receiving portion 57.
As shown in Fig. 25(a), the vertical hole 73 which is formed in the member 38A
may be formed by a drilling process as two continuous round holes 73A which
are made continuous to each other. Alternatively, the hole may be formed by
molding as a molded hole 738 which has a middle bent portion 73b, and an
acute-angled form which will be used as the coating-removing portion 61 may be
provided. [0087]According to the configuration, the coating-receiving portion
57 can be formed in subsequent processing. In the case where the member 38A
which will be used as the base material of the ferrule is formed by injection
molding, it is possible to prevent the structure of a molding die for
processing the coating-receiving portion 57 from being complicated, and the
productivity can be improved. [0088]Although the invention has been described
in detail and with reference to the specific embodiments, it is obvious to
those skilled in the art that various changes and modifications can be made
without departing from the spirit and scope of the invention. The application
is based on Japanese Patent Application (No. 2007-300539) filed November 20,
2007, and its disclosure is incorporated herein by reference.  Claims
An optical connector which is to be attached to a coated optical fiber, said
optical connector comprising:        a ferrule into which a bare optical fiber
that is obtained by peeling a coating of said coated optical fiber is to be
inserted; a fixing portion which fixes said coated optical fiber inserted into
said ferrule; and        a coating-removing portion which removes the coating
from an end portion of said coated optical fiber, by means of a force of
inserting said coated optical fiber into said optical connector. An optical
connector according to claim 1, wherein said coating-removing portion is an
insertion port for said bare optical fiber in said 



ferrule. An optical connector according to claim 2, wherein        said
insertion port has a diameter which is larger than an outer diameter of said
bare optical fiber, and which is smaller than an outer diameter of said
coating. An optical connector according to any one of claims 1 to 3, further
comprising: a flexure space which can house said coated optical fiber in a
state where said coated optical fiber is flexed, between said fixing portion
and said coating-removing portion. An optical connector according to claim 4,
further comprising:       a guide capillary which restricts a radial movement
of said coated optical fiber, between said coating-removing portion and said
flexure space. An optical connector according to any one of claims 1 to 5,
wherein        said ferrule includes an optical member which is to communicate
with said inserted bare optical fiber. An optical connector according to claim
6, wherein said optical member is a short optical fiber which is fixed to an
inside of said ferrule. An optical connector according to claim 6, wherein
said optical member is a thin film which is disposed in an end portion of said
ferrule. An optical connector according to claim 1, wherein        an optical
fiber holding hole in which said coated optical fiber is to be passed and
fixed is formed in said ferule, and        said optical fiber holding hole
includes: a first hole portion which is to house said coated optical fiber; a
second hole portion which is to house said bare optical fiber that is obtained
by peeling the coating of said coated optical fiber, and a coating-receiving
portion which is located between said first hole portion and said second hole
portion, and which is to house the peeled coating. An optical connector
according to claim 9, wherein 22  



said coating-receiving portion is formed in a space which is larger than said
first hole portion. [11] An optical connector according to claim 9 or 10,
wherein        said coating-removing portion is formed in an end portion of
said second hole portion which faces said coating-receiving portion. [12] An
optical connector according to claim 11, wherein a tip end of said
coating-removing portion is formed into an acute-angled shape. [13] An optical
connector according to claim 12, wherein the tip end of said coating-removing
portion has a conical or pyramidal shape. [14] An optical connector according
to any one of clans 9 to 13, wherein        an inner circumferential face of
an end portion of said second hole portion is a tapered face which is
gradually inclined from an opening position having a dimension that is larger
than an outer diameter of said bare optical fiber to be inserted into second
hole portion, and that is smaller than an outer diameter of said coated
optical fiber. [15] An optical connector according to any one of claims 9 to
14, wherein said first hole portion and said second hole portion are formed in
separate components, respectively. [16] An optical connector according to
claim 15, wherein        a coating-removing component in which said second
hole portion is formed is fitted into a fitting hole of a body of said ferrule
in which said first hole portion is formed, and said coating-receiving portion
is formed between a tip end face of said coating-removing component and a
bottom face of said fitting hole. [17] An optical connector according to any
one of claims 9 to 16, wherein said coating-receiving portion is formed in a
space having a rectangular sectional shape or a cross sectional shape. [18] An
optical connector according to any one of claims 9 to 17, wherein,        in
said ferrule, said coating-receiving portion is formed by a vertical hole
which perpendicularly intersects with said optical fiber holding hole between
said first hole portion and said second hole portion. [19] A method of
attaching an optical connector according to any one of claims 1 to 18 to a 



coated optical fiber, said method comprising steps of: inserting the coated
optical fiber into said optical connector;        butting a tip end of said
coated optical fiber against said coating-removing portion to peel a coating
of a tip end side; and inserting a bare optical fiber which is exposed by
peeling the coating, into said ferrule. [20] A method of attaching an optical
connector according to any one of claims 9 to 18 to a coated optical fiber,
said method comprising steps of:  inserting the coated optical fiber into said
first hole portion of said optical fiber holding hole;        butting a tip
end of said coated optical fiber against said coating-removing portion to peel
a coating of a tip end side, and housing the peeled coating in said
coating-receiving portion; and        inserting a bare optical fiber which is
exposed by peeling the coating, into said second hole portion. [21]An optical
connection member which is to be attached to a coated optical fiber, said
optical connection member comprising:        a connecting portion into which a
bare optical fiber that is obtained by peeling a coating of said coated
optical fiber is to be inserted;        a fixing portion which fixes said
coated optical fiber inserted into said connecting portion; and        a
coating-removing portion which removes the coating from an end portion of said
coated optical fiber, by means of a force of inserting said coated optical
fiber into said optical connection member,        wherein said
coating-removing portion is disposed on both axial sides of said connecting
portion. 


