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(54) [Title of Invention] OPTICAL CONNECTOR

(57) [Abstract]

[Problem] There has been a need to develop art

to overcome the complication of optical connector

adapters by housing an internal housing and

capable of achieving a simple configuration,

reduced number of parts, and cost reduction.

[Resolution Means] Provided is an optical

connector 1 provided with an optical connector

adapter 3 into which optical connector plugs 2a, 2b

are inserted and connected to each other, and a

housing for connection 4 which is withdrawably

inserted into the optical connector adapter 3, the

optical connector 1 being made such that the optical

connector plugs 2a, 2b are connected to each other

inside the housing for connection 4 inserted into the

optical connector adapter 3.
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[Scope of Patent Claims] 

[Claim 1] An optical connector (1) comprising an optical connector adapter 3 into which 

optical connector plugs 2a, 2b are inserted and connected to each other, and a housing for 

connection (4) that is withdrawably inserted into the optical connector adapter, the optical connector 

being made such that the optical connector plugs are connected to each other inside the housing for 

connection inserted into the optical connector adapter. 

[Claim 2] The optical connector according to claim 1, wherein the housing for connection is 

provided with engagement portions (4a, 4b) to which the optical connector plugs connected inside 

the housing for connection respectively detachably engage. 

[Claim 3] The optical connector according to claim 1 or 2, wherein an engagement pawl for 

retention (14) that detachably engages the optical connector adapter is provided to the optical 

connector plug, and the housing for connection is provided with a disengagement portion (15) 

which, by being inserted into the optical connector adapter, presses and elastically deforms or 

displaces the engagement pawl for retention of the optical connector plug housed in the optical 

connector adapter from an opposite side opposing the housing for connection to release engagement 

to the optical connector adapter. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention relates to an optical connector provided 

with an optical connector adapter and an optical connector plug that is inserted from both opposing 

sides of the optical connector adapter and connected. 

[0002] 

[Conventional Art] Optical connectors in which optical connector plugs are connected to each other 

via an optical connector adapter often employ a configuration in which optical connector plugs are 

positioned and connected to each other by an internal housing built into the optical connector 

adapter. It is common for the internal housing to be housed inside the optical connector adapter 

allowing for floating. Furthermore, the optical connector plugs inserted into the inner housing from 

both opposing sides are each detachably engaged with the internal housing to maintain the 

connected state. For example, in an MPO-type optical connector (MPO: multifiber push on) 

specified in JISC 5982, the optical connector plugs are positioned inside the internal housing built 

into the optical connector adapter by inserting the optical connector plugs from both sides opposing 

the optical connector adapter, and optical connector ferrules held at the tip end of the optical 

connector plugs (MT-type optical connector specified in JISC 5981. MT: mechanically transferable) 

are butt-connected to each other. Furthermore, the butt-connected state between both optical 

connector plugs is maintained by the optical connector plugs inserted into the internal housing being 

engaged with the internal housing, respectively. Since the optical connector ferrule at the tip end of 

each optical connector plug is biased forward in the connection direction by a biasing force of a 

spring built into the optical connector plug, by butt-connecting the optical connector ferrules to each 

other inside the internal housing in a state where the spring is slightly compressed, the biasing force 

of the spring ensures a butting force between the optical connector ferrules and ensures an object 

low connection loss between the optical connector ferrules. Since both connected optical connector 

plugs are kept from separating from each other by engaging the internal housing, the butting force is 

kept stable. Furthermore, the slight floating of the internal housing inside the optical connector 

adapter ensures the workability of inserting the optical connector plug into the internal housing and 

the absorption characteristics of the tensile force (so-called side pull) acting toward the side of the 

optical connector plug. 
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[0003] 

[Problem to Be Solved by Invention] Incidentally, with the optical connector as described above, 

considering housing in the internal housing, the structure of the optical connector adapter is 

complicated, such as the optical connector adapter having a two-part structure, and there have been 

complaints such as improving assembly workability and reducing costs being difficult. Moreover, 

because a two-part structure optical connector adapter has a high number of parts and takes effort to 

assemble, there have been complaints that in order to secure sufficient deformation resistance to 

side pulling of the optical connector plug, such as by providing a strong structure that is able to 

maintain an integrated state, it is difficult to reduce costs without increasing size or complexity. 

[0004] The present invention is made in light of the above problems and has an object to provide an 

optical connector that can simplify and reduce costs of the structure of the optical connector adapter. 

[0005] 

[Means for Solving Problem] In the invention according to claim 1, an optical connector 

characterized by being provided with an optical connector adapter into which optical connector 

plugs are mutually inserted and connected, and a housing for connection that is withdrawably 

inserted into the optical connector adapter, wherein the optical connector plugs are mutually 

connected inside the housing for connection inserted into the optical connector adapter is taken as 

resolution means for the problem. It is more preferable for the optical connector of the present 

invention to adopt the following configuration. The invention according to claim 2 is characterized 

by the optical connector according to claim 1, wherein the housing for connection is provided with 

engagement portions to which the optical connector plugs connected inside the housing for 

connection respectively detachably engage. The invention according to claim 3 is characterized by 

the optical connector according to claim 1 or 2, wherein an engagement pawl for retention that 

detachably engages the optical connector adapter is provided to the optical connector plug, and the 

housing for connection is provided with a disengagement portion which, by being inserted into the 

optical connector adapter, presses and elastically deforms or displaces the engagement pawl for 

retention of the optical connector plug housed in the optical connector adapter from an opposite side 

opposing the housing for connection to release engagement to the optical connector plug. 

[0006] 

[Embodiments of the Invention] One embodiment of the present invention is described below with 

reference to drawings. FIG. 1 and FIG. 2 are diagrams illustrating optical connector plugs 2a, 2b in 

an optical connector 1 of the present invention before connection to each other. FIG. 1 is an 

exploded front cross-sectional view, and FIG. 2 is an exploded side cross-sectional view seen from a 

bottom side. FIG. 3 and FIG. 4 are diagrams illustrating a connected state between the optical 

connector plugs 2a, 2b in the optical connector 1. FIG. 3 is a front cross-sectional view and FIG. 4 is 

a side cross-sectional view seen from the bottom side. Note that in FIG. 1 to FIG. 4, an optical 

connector adapter 3, housing for connection 4, and plug frame 5 are viewed in cross-section. 

[0007] In FIG. 1 to FIG. 4, the optical connector 1 is an application example of a so-called 

backplane connector, and is configured provided with the optical connector plugs 2a, 2b, the optical 

connector adapter 3 into which the optical connector plugs 2a, 2b are inserted from both opposing 

sides, and the housing for connection 4, in which one among the optical connector plugs 2a, 2b 

inserted and connected to the optical connector adapter 3 is houseably and holdably configured, and 

which is inserted into the optical connector adapter 3. The optical connector adapter 3 functions as a 

backplane housing that is attached to a backplane 12 of a plug-in unit (not illustrated) such that 

floating is allowed (hereinafter may be referred to as “BH housing”), and the housing for connection 

4 functions as a printed board housing that is withdrawably inserted into the optical connector 
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adapter 3 that is a BH housing (hereinafter may be referred to as “PH housing”). In the figures, a 

printed board 13 may freely advance and retract with respect to the backplane 12 by a sliding 

movement while being guided by a guide portion (not illustrated) provided in the plug-in unit, and 

the housing for connection 4 functioning as a PH housing is attached to the printed board 13, and 

may be inserted into the optical connector adapter 3 by advancing the printed board 13 toward the 

backplane 12, and may be withdrawn from the optical connector adapter 3 by retracting the printed 

board 13 from the backplane 12. The housing for connection 4 is made to be housed in the optical 

connector adapter 3 allowing for slight floating. Note that an attachment piece 4d provided 

protruding from the housing for connection 4 is for attaching this housing for connection 4 to the 

printed board 13. 

[0008] In this optical connector 1, the housing for connection 4 functions like an internal housing of 

the optical connector adapter 3 by being inserted into the optical connector adapter 3, and the 

connection between the optical connector plugs 2a, 2b in the optical connector adapter 3 is made 

inside the housing for connection 4. The housing for connection 4 is provided in a state protruding 

from the printed board 13 toward the backplane 12. The one optical connector plug 2a is inserted 

into and engaged with the housing for connection 4 from an insertion direction rear end of the 

housing for connection 4 with respect to the optical connector adapter 3, and advances or retracts 

integrally with the housing for connection 4 with respect to the optical connector adapter 3. When 

the housing for connection 4 housing and holding the optical connector plug 2a is inserted into the 

optical connector adapter 3, the optical connector plug 2a is also inserted inside the optical 

connector adapter 3 together with the housing for connection 4. 

[0009] FIGS. 5(a), (b) illustrate the optical connector plug 2b. However, the only difference 

between the optical connector plugs 2a, 2b that are connected to each other is the presence or 

absence of a guide pin 7b described below. It is also possible to omit housing of a pin clamp 10 for 

an optical connector plug on a side where the guide pin 7b is not applied (here, the optical connector 

plug 2a). In FIGS. 5(a), (b), the optical connector plug 2b is provided with a sleeve-shaped plug 

frame 5 and a sleeve-shaped slide frame 6 that is slideably housed inside the plug frame 5, and has 

an optical connector ferrule 7 housed and held inside the slide frame 6 at a connection tip end of the 

optical connector plug 2b (insertion direction tip end into the optical connector adapter 3) and 

incorporates a spring 8 to bias the optical connector ferrule 7 forward in the insertion direction into 

the optical connector adapter 3 (may also be referred to as “forward in the connection direction”). In 

FIG. 1 to FIG. 5, sign 9 is a spring push, sign 10 is the pin clamp, and 10a is a boot. The optical 

connector ferrule 7 housed at the slide frame 6 tip end is biased forward in the connection direction 

by the spring 8 that is counter-forced by the spring push 9 attached to the optical connector plug 2b 

(specifically, the slide frame 6), but due to a biasing force of the spring 8 is not pushed out forward 

in the connection direction from an engagement position of a stopper portion 6a (see FIG. 7(d)) 

provided at the slide frame 6 tip end (connection direction tip end) and does not come out from the 

slide frame 6 tip end. 

[0010] Various configurations may be adopted as the optical connector ferrule 7, but in FIG. 1 to 

FIG. 5, an MT-type optical connector (MT: mechanically transferable) ferrule (plug) as specified in 

JISC 5981 is adopted. The optical connector ferrule 7, which is an MT-type optical connector 

ferrule, is positioned by a well-known pin fitting method and the optical connector ferrules 7 of both 

the optical connector plugs 2a, 2b are precisely positioned and butt-connected to each other by 

fitting the guide pin 7b protruding from a joining end surface 7a of one among the mutually 

connected optical connector plugs 2a, 2b (here, the optical connector plug 2b) and a guide pin hole 

(not illustrated) opened to the joining end surface of the other optical connector ferrule 7. 
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[0011] The optical connector plugs 2a, 2b are housed and held in a predetermined position of the 

housing for connection 4 by detachably engaging an engagement pawl 11 (engagement pawl) 

provided protruding on a side surface with the housing for connection 4. FIG. 6 is a diagram 

illustrating the plug frame 5, wherein (a) is a front surface view (partially broken), (b) is a side 

surface view (partially broken), (c) is a side surface view seen from the connection tip end side (left 

side in the figure) of (a), and (d) is a side surface view seen from the connection rear end side (right 

side in the figure) of (a). FIG. 7 is a diagram illustrating the slide frame 6, wherein (a) is a front 

cross-sectional view, (b) is a front surface view, (c) is a side surface view, (d) is a side cross-

sectional view, and (e) is a side surface view seen from the connection tip end side (right side in the 

figure) of (b). FIG. 8 is a diagram illustrating the optical connector adapter 3, wherein (a) is a front 

cross-sectional view, (b) is a front surface view, (c) is a side surface view, (d) is a side cross-

sectional view, and (e) is a side surface view seen from the connection rear end side (right side in 

the figure) of (b). 

[0012] As illustrated in FIGS. 7(a) to (e), the engagement pawl 11 is specifically provided 

protruding from both opposite sides of the slide frame 6, and as illustrated in FIG. 1 to FIG. 4, in the 

optical connector plugs 2a, 2b, protrudes to the outside of the plug frame 5 via an engagement pawl 

hole 5a opened to the plug frame 5 side. The optical connector plugs 2a, 2b inserted into the housing 

for connection 4 are stably held in a predetermined position of the housing for connection 4 by the 

engagement pawl 11 detachably engaging an engagement portion 4a or engagement portion 4b of 

the housing for connection 4. 

[0013] In FIGS. 8(a) to (e), the housing for connection 4 is formed in a sleeve shape, inside which is 

provided a connector hole 4c into which the optical connector plugs 2a, 2b are inserted. The 

engagement portions 4a, 4b, to which the engagement pawl 11 of the optical connector plugs 2a, 2b 

inserted into the housing for connection 4 is engaged, are formed at both end portions in the axial 

direction of the housing for connection 4. The engagement portions 4a, 4b are disposed opposite 

each other on a pair of side walls of the housing for connection 4, corresponding to engagement 

with the engagement pawl 11 on both sides of the optical connector plugs 2a, 2b, respectively. In 

FIGS. 8(a), (c), (d), and the like, these engagement portions 4a, 4b are the side wall portions around 

the hole opened in the side wall of the housing for connection 4, but are not limited to this, and 

various configurations may be adopted, for example, a recess formed without penetrating the side 

wall of the housing for connection 4, a protrusion detachably engaging the engagement pawl 11, 

and the like. 

[0014] Separately from the engagement pawl 11, an engagement pawl for retention 14 that 

detachably engages with the optical connector adapter 3 when inserted into the optical connector 

adapter 3 is provided on the side of the optical connector plugs 2a, 2b. Specifically, the engagement 

pawl for retention 14 is an engagement pawl provided protruding on the slide frame 6 (see FIG. 7) 

and protrudes outward on the outside of the plug frame 5 via an engagement pawl hole for retention 

5b opened to the plug frame 5 (see FIG. 6). In FIGS. 7(b), (e), and the like, the engagement pawl 11 

is provided protruding from a pair of opposing side walls in the cross-sectional direction of the 

rectangular-cross-section sleeve-shaped slide frame 6, and the engagement pawl for retention 14 is 

provided protruding from a separate side wall different from the engagement pawl 11. The 

protrusion direction of the engagement pawl for retention 14 from the slide frame 6 is perpendicular 

to the protrusion direction of the engagement pawl 11 from the slide frame 6. Thus, in the 

rectangular-cross-section slide frame 6, the engagement pawl 11 and the engagement pawl for 

retention 14 are provided protruding on three sidewalls in the cross-section direction. 

[0015] In FIG. 1 to FIG. 4, withdrawal from the optical connector adapter 3 of the optical connector 

Senko Advanced Components v. US Conec Ltd. 
Senko EX1006 

Page 5



 (6) 001-305391 (P2001-305391A) 

plug 2b (hereinafter may be referred to as “optical connector plug on the adapter side”) inserted into 

the optical connector adapter 3 from the opposite side opposite to the housing for connection 4, 

which is a PH housing (hereinafter “PH opposing side”) is regulated by the engagement of the 

engagement pawl for retention 14 with a plug locking portion 3a provided at the end portion of the 

PH opposing side of the optical connector adapter 3. Meanwhile, the optical connector plug 2a on 

the PH housing 4 side is inserted into and engaged with one end of the housing for connection 4 

(engaged with the housing for connection 4 of the engagement pawl 11 of both sides) and inserted 

into the optical connector adapter 3 in an integrated state, but the engagement pawl for retention 14 

of the optical connector plug 2a does not engage with the optical connector adapter 3. In FIG. 2 and 

FIG. 4, the engagement pawl for retention 14 of the optical connector plug 2a on the housing for 

connection 4 side is exposed to the outside of the housing for connection 4 without being housed 

inside the housing for connection 4 even when the optical connector plug 2a is inserted into the 

housing for connection 4, but does not engage with the optical connector adapter 3 due to not 

reaching the optical connector adapter 3 even when the housing for connection 4 is inserted into the 

optical connector adapter 3. A mechanism for not engaging the engagement pawl for retention 14 of 

the optical connector plug 2a with the optical connector adapter 3 is not limited to this, and for 

example, a configuration may also be adopted in which the optical connector adapter 3 is not 

engaged with by housing the engagement pawl for retention 14 inside the housing for connection 4 

and not exposing to the outside. 

[0016] To connect the optical connector plugs 2a, 2b to each other in this optical connector 1, as 

illustrated in FIG. 1 to FIG. 4, the optical connector plug 2a inserted into the optical connector 

adapter 3 integrally with the housing for connection 4, and the optical connector plug 2b inserted 

into the optical connector adapter 3 from the PH opposing side are connected inside the housing for 

connection 4 by inserting the housing for connection 4 into the optical connector adapter 3 

(backplane housing) (butt-connection between optical connector ferrules 7 of each of the optical 

connector plugs 2a, 2b). 

[0017] Note that in the details of the connection work described below and in the disconnection 

work described later, insertion and withdrawal of the housing for connection 4 with respect to the 

optical connector adapter 3 are both performed by advancing and retracting with respect to the 

backplane 12 of the printed board 13 on which the housing for connection 4 is attached. Insertion of 

the housing for connection 4 into the optical connector adapter 3 may be performed smoothly and 

efficiently because misalignment between the optical connector adapter 3 and the housing for 

connection 4 caused by dimensional tolerances of the optical connector adapter 3 or the printed 

board 13 is absorbed by the floating of the optical connector adapter 3 with respect to the backplane 

12. Since the housing for connection 4 is housed in the optical connector adapter 3 allowing for 

slight floating, this floating range also contributes to smoothening insertion work by absorbing the 

misalignment. 

[0018] (Connection Work) The optical connector plug 2b inserted into and engaged with the optical 

connector adapter 3 from the PH opposing side and the optical connector plug 2a inserted into the 

optical connector adapter 3 integrally with the housing for connection 4 are connected inside the 

housing for connection 4 by inserting and fitting the housing for connection 4, to which the optical 

connector plug 2a is inserted and engaged, to the optical connector adapter 3. When inserting the 

housing for connection 4 into the optical connector adapter 3 toward the PH opposing side, first, the 

optical connector plug 2b inserted into and engaged with the optical connector adapter 3 from the 

PH opposing side is housed in the housing for connection 4, and the engagement pawl 11 of the 

optical connector plug 2b is engaged with the engagement portion 4b of the housing for connection 
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4. When continuing insertion of the housing for connection 4 into the optical connector adapter 3, 

the engagement pawl 11 and the housing for connection 4 are engaged and the engagement pawl for 

retention 14 of the housing for connection 4 engaging the optical connector adapter 3 is pushed in 

towards the optical connector plug 2b inside by the disengagement portion 15 composed of a wall 

portion provided on the insertion direction tip end of the housing for connection 4 to the optical 

connector adapter 3, and engagement with the optical connector adapter 3 is released. When 

insertion and engagement of the pair of optical connector plugs 2a, 2b into the housing for 

connection 4 is completed, the spring 8 of the optical connector plugs 2a, 2b is slightly compressed 

and the optical connector ferrules 7 are butt-connected to each other, so that a butting force between 

the optical connector ferrules 7 is imparted by the biasing force of the spring 8. Furthermore, since 

both optical connector plugs 2a, 2b are kept from separating from each other via the housing for 

connection 4, the butting force is kept stable. 

[0019] At this time, since engagement of the optical connector plug 2b on the PH opposing side to 

the optical connector adapter 3 is released, the housing for connection 4 is allowed to float with 

respect to the optical connector adapter 3 while maintaining the connected state between the optical 

connector plugs 2a, 2b inside. This has an advantage in that, for example, when optical fibers 16, 17 

pulled out from the optical connector plugs 2a, 2b are pulled in a lateral direction inclined relative to 

the axial direction of the optical fiber plugs 2a, 2b (that is, are side pulled) due to some cause such 

as contact by a worker, a deformation force acting on the optical connector plugs 2a, 2b, optical 

connector adapter 3, or housing for connection 4 may be avoided and deformation thereof may be 

prevented (side pull resistance characteristic). 

[0020] Disengagement of the engagement pawl for retention 14 of the optical connector plug 2b on 

the PH opposing side to the optical connector adapter 3 is more preferably after engagement 

completion of the engagement pawl 11 of the optical connector plug 2b to the housing for 

connection 4 than simultaneous to engagement completion. This ensures that the engagement of the 

engagement pawl 11 of the optical connector plug 2b to the housing for connection 4 is securely 

performed because displacement of the optical connector plug 2b by engagement of the engagement 

pawl for retention 14 to the optical connector adapter 3 is prevented until engagement of the 

engagement pawl 11 to the housing for connection 4 is complete. 

[0021] In FIG. 2 and FIG. 4, the engagement pawl for retention 14 of the optical connector plug 2b 

on the PH opposing side is specifically an elastic pawl provided with a stopper pawl 14a that 

functions as a stopper to regulate movement of the optical connector plug 2b to the PH opposing 

side by engaging with the plug locking portion 3a of the optical connector adapter 3, and a pressure 

receiving pawl 14b provided further on the housing for connection 4 side than the stopper pawl 14a. 

When the disengagement portion 15 at the housing for connection 4 tip end presses the pressure 

receiving pawl 14b as the housing for connection 4 is inserted into the optical connector adapter 3, 

due to the tapered shape of the pressure receiving pawl 14b, the engagement pawl for retention 14 is 

pushed in toward the inside of the optical connector plug 2b and engagement of the stopper pawl 

14a to the plug locking portion 3a is released (state of FIG. 4). Thus, although engagement with the 

optical connector adapter 3 is released, the optical connector plug 2b moves integrally with the 

housing for connection 4 due to engagement with the housing for connection 4 by the engagement 

pawl 11. As a result, the set of optical connector plugs 2a, 2b in the connected state float with 

respect to the optical connector adapter 3 integrally with the housing for connection 4 while 

maintaining the connected state. 

[0022] (Disconnection Work) In the optical connector 1 in the connected state illustrated in FIG. 3 

and FIG. 4, when the printed board 13 is retracted with respect to the backplane 12, the housing for 
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connection 4 is withdrawn from the optical connector adapter 3 and returns to the state illustrated in 

FIG. 1 and FIG. 2. Disconnection between the optical connector plug 2b on the adapter side and the 

housing for connection 4 is automatically made by movement of the housing for connection 4 in the 

withdrawal direction. When the housing for connection 4 is moved in the withdrawal direction, the 

slide frame 6 of the optical connector plug 2b moves integrally with the housing for connection 4 

due to being engaged with the housing for connection 4 by the engagement pawl 11, whereas the 

plug frame 5 does not move toward the PH housing side due to a movement limit set by a stopper, 

not illustrated, provided to the optical connector adapter 3, and as a result, the slide frame 6 is forced 

to slide with respect to the plug frame 5 as the housing for connection 4 moves in the withdrawal 

direction. When the slide frame 6 is slid with respect to the plug frame 5, as illustrated in FIGS. 9(a) 

to (c), engagement of the engagement pawl 11 of the optical connector plug 2b on the adapter side 

to the housing for connection 4 is automatically released by the engagement pawl 11 being pressed 

by an engagement pawl pressing part 18 of the plug frame 5 and pushed in toward the inside of the 

slide frame 6. When the pressure receiving pawl 14b of the engagement pawl for retention 14 of the 

optical connector plug 2b on the adapter side comes out of the housing for connection 4 as the 

housing for connection 4 moves, pushing in of the engagement pawl for retention 14 by the housing 

for connection 4 is released, and the protruding state of the engagement pawl for retention 14 to the 

outside of the optical connector plug 2b is returned to normal by elasticity of the engagement pawl 

for retention 14 itself, and as illustrated in FIG. 2, falling out to the PH opposing side is prevented 

by engagement with the plug locking portion 3a of the optical connector adapter 3. Moreover, when 

withdrawing movement of the housing for connection 4 is continued, the housing for connection 4 

is withdrawn from the optical connector adapter 3, and the optical connector plug 2b on the adapter 

side is left inside the optical connector adapter 3. On the other hand, the optical connector plug 2a 

on the housing for connection 4 side (PH side) is withdrawn from the optical connector adapter 3 

integrally with the housing for connection 4 while maintaining the engaged state of the housing for 

connection 4. Therefore, when the housing for connection 4 is withdrawn from the optical connector 

adapter 3, the connection between the optical connector plugs 2a, 2b is released, returning to the 

state before connection illustrated in FIG. 1 and FIG. 2. Once restored to the state illustrated in FIG. 

1 and FIG. 2 by disconnecting, connection work of the optical connector plugs 2a, 2b may be 

performed again by the connection work describe above. 

[0023] Here, driving of the engagement pawl 11 and engagement pawl for retention 14 in the 

optical connector plugs 2a, 2b will be described. The plug frame 5 of the optical connector plugs 2a, 

2b slideably houses the slide frame 6 and is made such that, for example, when the slide frame 6 is 

slid forward in the connection direction to the plug frame 5 by movement of the housing for 

connection 4 engaged by the engagement pawl 11, or the like, or the plug frame 5 rear end portion is 

pulled and slid with respect to the slide frame 6, the engagement pawl 11 and engagement pawl for 

retention 14 protruding to the outside of the plug frame 5 via the engagement pawl holes 5a, 5b of 

the plug frame 5 from the slide frame 6 are pushed in toward the inside of the slide frame 6 by the 

engagement pawl pressing part 18 of the plug frame 5 or an engagement pawl for retention pressing 

part 19. Thus, relative sliding movement between the plug frame 5 and the slide frame 6 may drive 

the engagement pawl 11 and the engagement pawl for retention 14 in and out toward the outside of 

the plug frame 5. This allows disengagement of the engagement pawl for retention 14 of the optical 

connector plug 2b engaged with the optical connector adapter 3 in FIG. 1 and FIG. 2, 

disengagement of the engagement pawl 11 of the optical connector plugs 2a, 2b engaged to the 

housing for connection 4 in FIG. 3 and FIG. 4, and the like. 

[0024] FIGS. 9(a), (b) illustrate a vicinity of the engagement pawl 11 and the engagement pawl hole 
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5a. In FIGS. 9(a), (b), the engagement pawl 11 is provided with a pawl main body portion 11a 

engaged with the housing for connection 4 and a pressure receiving portion 11b that protrudes rib-

like from the pawl main body portion 11a. As illustrated in FIGS. 9(a) to (c), so long as the 

engagement pawl pressing part 18 of the plug frame 5 is separated from the pawl main body portion 

11a of the engagement pawl 11, the engagement pawl 11 is projected to the outside of the plug 

frame 5 via the engagement pawl hole 5a by its own elasticity. When a relative sliding movement 

occurs between the plug frame 5 and the slide frame 6 such that the slide frame 6 is displaced 

forward in the connection direction with respect to the plug frame 5, the pressure receiving portion 

11b, which is housed inside the engagement pawl hole 5a of the plug frame 5, is pressed by the 

engagement pawl pressing part 18 and due to the tapered shape of the pressure receiving portion 

11b, the engagement pawl 11 is pushed in toward the inside of the slide frame 6 (FIGS. 9(a) to (c) 

middle virtual line). As illustrated in FIGS. 5(a), (b), the engagement pawl for retention 14 is also 

pushed in toward the inside of the slide frame 6 due to the tapered shape of a pressure receiving 

portion 14c, by the pressure receiving portion 14c, which protrudes from the stopper pawl 14a, 

being pressed by the engagement pawl for retention pressing part 19 of the plug frame 5 slid 

rearward in the connection direction relative to the slide frame 6. 

[0025] Removal work of the optical connector plug 2b inserted in and engaged with the optical 

connector adapter 3 and removal work of the optical connector plug 2a from the housing for 

connection 4 will be specifically described below. In this optical connector 1, removal work of the 

optical connector plugs 2a, 2b from the optical connector adapter 3 or housing for connection 4 may 

be performed individually. 

[0026] (Removal of Adapter-Side Optical Connector Plug from Optical Connector Adapter) As 

illustrated in FIG. 1 and FIG. 2, for removal work of the optical connector plug 2b inserted in and 

engaged with the optical connector adapter 3, the plug frame 5 rear end portion protruding from the 

optical connector adapter 3 need only be pulled (specifically, pulling to the PH opposing side). 

When the plug frame 5 rear end portion (grip 5c) protruding from the optical connector adapter 3 is 

pulled, the slide frame 6 of the optical connector plug 2b is engaged with the optical connector 

adapter 3 by the engagement pawl for retention 14 protruding outside the plug frame 5 via the 

engagement pawl hole 5b of the plug frame 5 and does not move, but the plug frame 5 slides 

rearward in the connection direction with respect to the slide frame 6, and engagement with the 

optical connector adapter 3 (specifically, engagement with the plug locking portion 3a) is released 

by the engagement pawl for retention 14 being pressed toward the inside of the slide frame 6 by the 

engagement pawl for retention pressing part 19 of the plug frame 5. Then, when continuing to pull 

the plug frame 5, the optical connector plug 2b may be removed from the optical connector adapter 

3. 

[0027] (Removal of Adapter-Side Optical Connector Plug from Housing for Connection) As 

illustrated in FIG. 3 and FIG. 4, the optical connector plug 2b inserted in and engaged with the 

housing for connection 4 may release engagement of the engagement pawl 11 with the housing for 

connection 4 and be removed from the housing for connection 4 by pulling (pulling to the PH 

opposing side) the optical connector plug 2b rear end portion (grip 5c) protruding from the housing 

for connection 4. This allows the connected state with the optical connector plug 2a on the housing 

for connection 4 side to be released. When the plug frame 5 rear end portion (grip 5c) protruding 

from the optical connector adapter 3 is pulled, the plug frame 5 slides rearward in the connection 

direction with respect to the slide frame 6. The slide frame 6 does not move until engagement of the 

engagement pawl 11, which protrudes to the outside of the plug frame 5 via the engagement pawl 

hole 5a of the plug frame 5, to the housing for connection 4 is released. The engagement pawl 11 is 
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then pressed by the engagement pawl pressing part 18 of the plug frame 5 and pushed in toward the 

inside of the slide frame 6, thereby releasing engagement with the optical connector adapter 3 

(specifically, engagement with the engagement portion 4b). Then, when continuing to pull the plug 

frame 5, the optical connector plug 2b may be removed from the housing for connection 4. Note 

that due to sliding movement of the plug frame 5 relative to the slide frame 6, the engagement pawl 

for retention 14 may be prevented from catching on the plug locking portion 3a of the optical 

connector adapter 3 during withdrawal by holding down the engagement pawl for retention 14 so as 

to not protrude outside of the plug frame 5. 

[0028] (Removal of Housing for Connection Side Optical Connector Plug from Housing for 

Connection) Furthermore, in the connected state illustrated in FIG. 3 and FIG. 4, when pulling the 

plug frame 5 of the optical connector plug 2a on the housing for connection side, the optical 

connector plug 2a may be simply removed from the housing for connection 4 by this pulling work 

alone, similar to the removal work of the optical connector plug 2b. Therefore, the optical connector 

plug 2a may be disconnected from the optical connector plug 2b on the adapter side even by 

performing removal work from the housing for connection 4 without withdrawing the housing for 

connection 4 from the optical connector adapter 3. Note that as illustrated in FIG. 1 and FIG. 2, the 

optical connector plug 2a may be easily removed by pulling the plug frame 5 even in the housing 

for connection 4 that is not inserted into the optical connector adapter 3. 

[0029] In the optical connector 1, because the optical connector plugs 2a, 2b are connected to each 

other inside the housing for connection 4 inserted into the optical connector adapter 3, there is no 

need to separately house an internal housing inside the optical connector adapter 3 and the structure 

of the optical connector adapter 3 may be simplified. The optical connector adapter 3 has no need 

for a two-part shape, or the like, to house the internal housing, and for example, may be formed into 

a one-piece sleeve by, for example, plastic or other resin molding, as illustrated in FIG. 1 to FIG. 4. 

So long as the optical connector adapter 3 is a one-piece sleeve, a sufficient strength may be secured 

by a simple structure, and an excellent deformation resistance can therefore be obtained against a 

deformation force transmitted via the housing for connection 4 by a side pull of the optical 

connector plugs 2a, 2b inserted into the housing for connection 4. Furthermore, so long as the 

optical connector adapter 3 is a one-piece sleeve, high precision forming is also easy compared to an 

optical connector adapter composed of many parts, and the housing for connection 4 inserted into 

the optical connector adapter 3 may therefore be stably supported without producing needless 

wobble in excess of a preset range, and there is an advantage in that a desired floating characteristic 

can be reliably obtained. 

[0030] Furthermore, in this optical connector 1, the housing for connection 4 inserted into the 

optical connector adapter 3 functions as the internal housing of the optical connector adapter 3, so to 

speak, allowing the parts for connecting the optical connector plugs 2a, 2b to each other to be 

limited to the optical connector adapter 3 and the housing for connection 4, so there is also an 

advantage in that reduction of the number of parts and cost reduction can be realized. The housing 

for connection 4 need only be configured to be able to house the optical connector plug 2b inserted 

inside the optical connector adapter 3 by being inserted into the optical connector adapter 3, so the 

structure can be simplified and cost reduction is possible compared to forming into a structure 

provided with many pawls for fitting, wherein a printed board housing is positioned on a backplane 

housing in a general backplane connector. Moreover, with this optical connector 1, selective use of 

the housing for connection is easy because the optical connector adapter 3 is not configured 

incorporating the housing for connection. Therefore, there is an advantage in that versatility of the 

optical connector plug can be improved, because the configuration of the optical connector plug to 
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be connected can be easily adapted simply by selective use of the housing for connection to be 

inserted into the optical connector adapter 3. 

[0031] Note that the present invention is not limited to the aforementioned embodiments, and 

various modifications are possible. The optical connectors to which the present invention is 

applicable are not limited to the aforementioned backplane connectors, and may be applied to 

various types of optical connectors such as MPO-type optical connectors and MU-type optical 

connectors. 

[0032] 

[Effect of the Invention] As described above, according to the optical connector of the present 

invention, the housing for connection inserted into the optical connector adapter functions as a 

housing for positioning between optical connector adapters, and the like, eliminating the need to 

separately house a housing (internal housing) for positioning and connection inside the optical 

connector adapter, and enabling simplification of structure and cost reduction of the optical 

connector adapter. Furthermore, strength can be improved by integrated formation of the optical 

connector adapter and there is also an advantage in that deformation resistance can be improved 

against a deformation force acting by a side pull of the optical connector plug inserted into the 

housing for connection. 

[0033] According to the optical connector of claim 2, the optical connector plugs that are mutually 

connected inside the housing for connection are kept from mutually separating by respectively 

engaging with the housing for connection, thereby enabling the connected state between the optical 

connector plugs to be stably maintained. For example, in a set of butt-connected optical connector 

plugs, an excellent effect is exhibited in which a butting force acting between the optical connector 

plugs can be stably secured by each optical connector plug engaging with the housing for 

connection to be kept from separating. 

[0034] According to the optical connector of claim 3, simply by inserting the housing for 

connection into the optical connector adapter, the engagement pawl for retention of the optical 

connector plug, which is inserted into the optical connector adapter from the opposite side opposing 

the housing for connection, is pressed by the disengagement portion provided in the housing for 

connection, releasing engagement with the optical connector adapter. Therefore, it is possible to 

automatically release engagement of the optical connector plug with the optical connector adapter 

and accept the optical connector plug into the connection housing without separately performing 

disengagement work of the optical connector plug from the optical connector adapter, and 

furthermore, an excellent effect is exhibited in which it is also possible to automatically connect the 

optical connector plug inserted into the housing for connection. 

[Brief Description of Drawings] 

[FIG. 1] A diagram illustrating an optical connector of one embodiment of the present 

invention, and an exploded front cross-sectional view illustrating the optical connector plugs before 

they are connected to each other. 

[FIG. 2] An exploded side cross-sectional view of the optical connector of FIG. 1 seen from 

the bottom. 

[FIG. 3] A front cross-sectional view illustrating a state of connection between optical 

connector plugs in one embodiment of the optical connector of the present invention. 

[FIG. 4] A side cross-sectional view seen from the bottom of FIG. 3. 

[FIG. 5] A diagram illustrating the optical connector plug of the present invention, wherein 

(a) is a side cross-sectional view and (b) is a front cross-sectional view. 

[FIG. 6] A diagram illustrating a plug frame of the optical connector plug of FIG. 5, wherein 
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(a) is a front surface view, (b) is a side surface view, (c) is a side surface view seen from the 

connection tip end side (left side in the figure) of (a), and (d) is a side surface view seen from the 

connection rear end side (right side in the figure) of (a). 

[FIG. 7] A diagram illustrating a slide frame of the optical connector plug of FIG. 5, wherein 

(a) is a front cross-sectional view, (b) is a front surface view, (c) is a side surface view, (d) is a side 

cross-sectional view, and (e) is a side surface view seen from the connection tip end side (right side 

in the figure) of (b). 

[FIG. 8] A diagram illustrating a housing for connection of the optical connector according to 

the present invention, wherein (a) is a front cross-sectional view, (b) is a front surface view, (c) is a 

side surface view, (d) is a side cross-sectional view, and (e) is a side surface view seen from the 

connection rear end side (right side in the figure) of (b). 

[FIG. 9] A diagram illustrating the vicinity of an engagement pawl provided on the slide 

frame and an engagement pawl hole provided on the plug frame of the optical connector according 

to the present invention, wherein (a) is an oblique view, (b) is in plane view, and (c) is a front cross-

sectional view. 

[Description of Reference Signs] 

1...Optical connector, 2a, 2b...Optical connector plug, 3...Optical connector adapter, 4...Housing for 

connection, 4a, 4b...Engagement portion, 7... Optical connector ferrule, 11...Engagement pawl, 

14...Engagement pawl for retention, 15...Disengagement portion. 

 

 
  

[FIG. 2] [FIG. 6] 

Senko Advanced Components v. US Conec Ltd. 
Senko EX1006 

Page 12



 (13) 001-305391 (P2001-305391A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[FIG. 1] [FIG. 7] 

[FIG. 3] 

[FIG. 9] 

[FIG. 4] 
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