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(54) [Title of the Invention] Multi-Connection Type Optical Connector

(57) [Abstract]

[Problem] To provide a multi-connection type
optical connector that is able to use a simple
configuration to form a multi-core connector plug
and high-density plug mountings for an adapter,
while enabling quick one-touch attachment and
detachment from an adapter.

[Solution] A multi-connection type optical connector
is provided with a front case portion 1a having a
plurality of insertion holes 3 into which the leading
ends of a plurality of ferrules 2a connected to an
optical cable K are inserted, and a rear case portion
1b having a plurality of insertion holes 3' into which
the rear ends of the ferrules 2a are inserted via a
spring 2d. Both case portions 1a, 1b are combined
and secured to each other to form a single case 1
that holds a plurality of ferrules 2a in parallel.

[Selected Drawing] Fig. 1
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[Claims]

[Claim 1]

A multi-connection type optical connector comprising a front case portion having a plurality of insertion
holes into which leading ends of a plurality of ferrules connected to an optical cable are inserted, and a
rear case portion having a plurality of insertion holes into which the rear end of each of the ferrules is
inserted via a spring, both case portions being combined and secured to each other to form a single case
holding a plurality of ferrules in parallel.

[Claim 2]

The multi-connection type optical connector according to claim 1, further comprising a pair of upper and
lower holder portions that are aligned, connected, and secured to each other from the outside over the
case and a stop ring.

[Claim 3]

The multi-connection type optical connector according to claim 1 or 2, wherein a plug frame is formed by
combining the case and the holder portions, and a plug body is formed by mounting an exterior knob on
the plug frame.

[Claim 4]

The multi-connection type optical connector according to any one of claims 1 to 3, wherein the case is
provided with an engaging portion that engages an engaging elastic piece formed on an inner wall of an
adapter to form a mechanism that keeps the case from being pulled out of the adapter.

[Detailed Description of the Invention]

[Technical Field]

[0001]

The present invention relates to a multi-connection type optical connector in which a plurality of optical
connector plugs are connected in parallel to enable use as a multi-core connector plug.

[Background Art]

[0002]

As disclosed in Patent Document 1, there are optical connector connecting structures that enable a
plurality of optical connector plugs to be connected in parallel to be used as a multi-core connector plug.
Even when an excessive amount of tensile force is imparted externally to the optical connector plugs that
are connected to each other via an optical connector clip so as to pull them apart from each other, such
an optical connector connecting structure always stably holds each optical connector plug without
allowing them to become detached from the optical connector clip.

[0003]

In other words, such an optical connector connecting structure comprises a boot having an annular
groove or ring-shaped protrusion on the outer circumference, a clip body with a plurality of parallel boot
inserts having a ring-shaped protrusion or annular groove mating portion around the inner circumference
to mate with a mating portion of a boot, an elastic protruding plate protruding at an angle from the outer
surface across the plurality of boot inserts, and a latch piece provided at an angle rearward from the end
of each plug body to engage an adapter.

[0004]

The clip body has latch pieces that each engage with the protruding plate, and each latch piece is
displaced toward the plug body by pressing the protruding plate toward the clip body.

[0005]

Thus, each latch piece of both plug bodies is engaged tip to tip with the protruding plate of the clip body,
and a pair of boots is held and secured to the clip body in a double-parallel arrangement together with the
plug bodies.

[Prior Art Documents]

[Patent Documents]

[0006]

[Patent Document 1] JP 2008-122506 A
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[Summary of the Invention]

[Problem to Be Solved by the Invention]

[0007]

However, in an optical connector connecting structure of the prior art, a pair of boots is inserted into each
boot insert of the clip body together with the plug bodies and are held and secured to the clip body in a
double-parallel arrangement while, at the same time, the latch piece provided at an angle rearward from
the tip of each plug body of the clip body engages with a protruding plate protruding at an angle from the
outer surface over the boot inserts. Here, the formation of a pair of boot inserts corresponding to a pair of
boots, the formation of a latch piece for each plug body, the formation of a protruding plate to engage the
latch pieces, etc. makes for a very complicated mechanism, and this causes a problem of the connecting
structure not being very easy to operate within a high-density area.

[0008]

In view of this situation, it is an object of the present invention to provide a multi-connection type optical
connector that is able to use a simple configuration to form a multi-core connector plug and high-density
plug mountings for an adapter, while enabling quick one-touch attachment and detachment from an
adapter.

[Means for Solving the Problem]

[0009]

In order to solve the problem described above, the present invention is a multi-connection type optical
connector comprising a front case portion having a plurality of insertion holes into which leading ends of a
plurality of ferrules connected to an optical cable are inserted, and a rear case portion having a plurality of
insertion holes into which the rear end of each of the ferrules is inserted via a spring, both case portions
being combined and secured to each other to form a single case holding a plurality of ferrules in parallel.
[0010]

This multi-connection type optical connector further comprises a pair of upper and lower holder portions
that are aligned, connected, and secured to each other from the outside over the case and a stop ring.
[0011]

In the multi-connection type optical connector, a plug frame is formed by combining the case and the
holder portions, and a plug body is formed by mounting an exterior knob on the plug frame.

[0012]

In the multi-connection type optical connector, the case is provided with an engaging portion that engages
an engaging elastic piece formed on an inner wall of an adapter to form a mechanism that keeps the case
from being pulled out of the adapter.

[Effect of the Invention]

[0013]

The present invention is able to provide a multi-connection type optical connector that is able to use a
simple configuration to form a multi-core connector plug and high-density plug mountings for an adapter,
while enabling quick one-touch attachment and detachment from an adapter.

[0014]

Because a plurality of ferrules connected to an optical cable can each be housed inside a single case in
parallel via a spring, the present invention enables easy fabrication of multi-core connector plugs with a
simple configuration.

[0015]

For example, a four-core optical connector plug can be formed with dimensions only slightly larger than
those of the mounting hole for an LC two-core slim-pack adapter. This doubles the number of core wires
that can be installed in communication equipment over the same area, enabling high-density mounting of
plugs to multiple optical adapters.

[0016]

The multi-connection type optical connector comprises a front case portion having a plurality of insertion
holes into which leading ends of a plurality of ferrules connected to an optical cable are inserted, and a
rear case portion having a plurality of insertion holes into which the rear end of each of the ferrules is
inserted each via a spring, and both case portions are combined and secured to each other so that each
of a plurality of ferrules can be easily held in parallel with a spring via both insertion holes in the case
portions.
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[0017]

Because this multi-connection type optical connector is also provided with a pair of upper and lower
holder portions that are aligned, connected, and secured to each other from the outside over the case
and a stop ring, both holder portions can cover and protect the plurality of optical cables corresponding to
each ferrule from the outside, which are exposed between the case and the stop ring.

[0018]

Because a plug frame is formed by combining the case and the holder portions, and a plug body is
formed by mounting an exterior knob on the plug frame, a plug body can be easily produced to enable
high-density mounting for multi-connection type optical adapters.

[0019]

Because the case is provided with an engaging portion that engages an engaging elastic piece formed on
an inner wall of an adapter to form a mechanism that keeps the case from being pulled out of the adapter,
a simple retaining mechanism can be formed using only the engaging elastic piece on the inner wall of
the adapter and the engaging portion on the case, and by using a locking structure like an MU connector,
a plug body can be quickly and easily detached from an adapter with a single touch simply by pulling out
the case via the knob.

[Brief Description of the Drawings]

[0020]

[Fig. 1]

Fig. 1 shows an example of a process for assembling a multi-connection type optical connector plug in
one mode of carrying out the invention, in an exploded perspective view of the assembly of each ferrule
and spring in the case.

[Fig. 2]

Fig. 2 is a perspective view of the case after the ferrules and springs have been assembled.

[Fig. 3]

Fig. 3 shows a perspective view of the pair of holders being mated with the case and stop ring to the
outside.

[Fig. 4]

Fig. 4 shows a perspective view of the pair of holders mated with the case and stop ring to the outside.
[Fig. 5]

Fig. 5 is a perspective view of the boot fitted on the crimping ring.

[Fig. 6]

Fig. 6 is a perspective view of the completed plug assembly with a knob externally mounted on the plug
frame formed by the case and holder.

[Fig. 7]

Fig. 7 shows the same example of the completed multi-connection type optical connector, in which Fig. 7
(a) is a front view, Fig. 7 (b) is a rear view, Fig. 7 (c) is a plan view, and Fig. 7 (d) is a side view.

[Fig. 8]

Fig. 8 (a) is a cross-section from A-A in Fig. 7 and Fig. 8 (b) is a cross section from B-B in Fig. 7.

[Fig. 9]

Fig. 9 (a) is a longitudinal cross-sectional view of the plug connected to an adapter, and Fig. 9 (b) is a
transverse cross-sectional view of the plug connected to the adapter.

[Fig. 10]

Fig. 10 shows an example of a four-core adapter, in which Fig. 10 (a) is a front view, Fig. 10 (b) is a cross-
sectional view from C-C in Fig. 10 (a), Fig. 10 (c) is a cross-sectional view from D-D in Fig. 10 (a), Fig. 10
(d) is a plan view, and Fig. 10 (e) is a side view.

[Fig. 11]

Fig. 11 shows an example of the multi-connection type optical connector adapted for use with a four-core
adapter.

[Fig. 12]

Fig. 12 (a) to (c) are cross-sectional views of key components used to explain the mechanism for
removing the plug body from the adapter.

[Mode of Carrying Out the Invention]

[0021]

The following is a detailed description of an embodiment of the multi-connection type optical connector of
the present invention with reference to the drawings.
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[0022]

In the plug body P of the multi-connection type optical connector of the present invention, as shown in
Fig. 1 to Fig. 8, two ferrules 2a, ferrule holders 2b, tubes 2c, and springs 2d can be built into a single case
1 in the form of a rectangular housing consisting of a front case portion 1a and a rear case portion 1b that
can be mated and connected to each other, a boot V is connected to the rear via stop ring 2e and a
crimping ring 2f, a pair of upper and lower holder portions 11a, 11b are aligned and connected over the
case 1 and the stop ring 2e from the outside, and a knob 17 is mounted externally on a plug frame
composed of a combination of the case 1 and the holder portions 11a, 11b.

[0023]

In other words, as shown in Fig. 1, the front case portion 1a of the case 1 has two insertion holes 3, 3 into
which the leading end of each ferrule 2a is inserted. Corresponding to this, the rear case portion 1b of the
case 1 has two insertion holes 3', 3' into which the tube 2c at the rear end of each ferrule 2a is inserted
via a coil spring 2d.

[0024]

When both case portions 1a, 1b are fitted together, the insertion holes 3, 3 in the front case portion 1a
and the insertion holes 3', 3' in the rear case portion 1b communicate with each other, and the ferrules 2a,
the ferrule holders 2b integrated with the ferrules 2a, the tubes 2c, and the springs 2d are all housed
inside. A pair of right-angle triangular cross-sectional protrusions 5a, 5b protruding at vertically
symmetrical positions from the rear case portion 1b are engaged with a pair of right-angle triangular
cross-sectional holes 6a, 6b formed at vertically symmetrical positions in the front case portion 1a and
secured to form a single case 1 containing two ferrules 2a arranged in parallel as shown in Fig. 2.

[0025]

In symmetrical positions on the front case portion 1a, a projecting engaging portion 8 for engaging the
inner wall of an adapter 20 (described below) and a projecting mating portion 9 for engaging the knob 17
when the knob 17 is mounted on the exterior at positions spaced apart from each other in the front-rear
direction.

[0026]

The engaging portion 8 of the front case portion 1a engages a pair of right and left engaging elastic
pieces 21, which face each other inwardly and protrude opposite each other on the inner wall of the
adapter 20, by pressing and operating the plug body P via the knob 17. The engaging portion 8 and
engaging elastic pieces 21 form a retaining mechanism for the adapter 20 (see Fig. 9 (a)).

[0027]

Meanwhile, as shown in Fig. 1 and Fig. 3, an angular annular flange 7 is formed on the outer
circumference at a middle position on the rear case portion 1b to engage the rear edge of the front case
portion 1a, which is assembled with the rear case portion 1b, and a linking portion 10 protrudes on the
rear side to engage each front edge of a pair of upper and lower holder portions 11a, 11b, which are
aligned and secured to each other from the outside over the case 1 and the stop ring 2e. In Fig. 11, the
plug body P and adapter 20 are arranged vertically.

[0028]

More specifically, the case 1 is provided with a pair of upper and lower holder portions 11a, 11b in the
form of substantially rectangular housings that are aligned, connected, and secured to each other from
the outside, as shown in Fig. 3 to Fig. 7.

[0029]

The upper holder portion 11a is provided with a mating piece 12 with an engagement hole 12a along the
center at front and rear locations on the left and right edges of a rectangular flat plate. The front side is
recessed with a rectangular groove 13a and an arc groove 13b, which engage over the upper half of the
engaging portion 10 on the rear end of the outer circumference of the case 1 and over the upper half of
the outer circumference of the stop ring 2e on the boot V side, respectively. Also, a columnar mating
protrusion 14 is formed at the approximate midpoint inside the upper holder portion 11a (see Fig. 8 (a)
and Fig. 9 (a)).

[0030]

Meanwhile, the lower holder portion 11b has depressions formed at front and rear locations on the right
and left edges corresponding to the mating pieces 12 described above, and in the center of these
depressions is a locking protrusion 15 corresponding to the engagement holes 12a described above.
Then, both holders 11a and 11b are combined by fitting the elastic mating pieces 12 into the depressions
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and at the same time fitting the locking protrusions 15 into the engagement holes 12a. On the front side of
the lower holder portion 11b, a rectangular groove 13a and an arcuate groove 13b are recessed in the
same manner as the upper holder portion 11a, which are engaged over the lower half of the engaging
portion 10 on the rear end of the outer circumference of the case 1 and over the lower half of the outer
circumference of the stop ring 2e on the boot V side, respectively. Also, a columnar mating protrusion 14
is formed at the approximate midpoint inside the lower holder portion 11b.

[0031]

These pairs of holders 11a, 11b protect the plurality of optical cables K exposed between case 1 and stop
ring 2e corresponding to each ferrule 2a by covering them from the outside (see Fig. 3, Fig. 8 and Fig. 9).
[0032]

As previously mentioned, the combination of the case 1 and the holder portions 11a, 11b constitutes a
plug frame in the form of a substantially rectangular housing (see Fig. 4 and Fig. 5). As shown in Fig. 6
and Fig. 7, In addition to forming an angular cylindrical shape that can cover the entire plug frame, a
rectangular-shaped opening 17a is formed at the front of the left and right sides of the knob 17 so that the
engaging portion 8 of the front case portion 1a described above can be exposed. When the knob 17 is
inserted from the front side of the plug frame, the mating portion 9 of the front case portion 1a is engaged
at the rear inner edge of the opening 17a in the knob 17 to keep the plug frame from being pulled out
from the knob 17.

[0033]

As shown in Fig. 10 (a) to Fig. 10 (c), the adapter 20 has one cylinder 23a protruding toward the
connection opening end of the adapter 20 in the same direction on one of the left and right pairs of joint
end walls arranged to longitudinally partition the central portion of a rectangular housing 22 with two
upper and lower levels, and another cylinder 23b formed toward the connecting opening end of the
adapter 20 in the same direction on the other joint end wall. By fixing the joint end walls together with both
cylinders aligned on their central axes along the optical axis via engagement of their two engaging claws
25 and engagement holes 26, which are formed opposite each other as shown in Fig. 10 (d). A total of
four sleeve holders 23 are formed, two at the top and two at the bottom. At this time, a cylindrical split
sleeve 24 is attached and held inside each sleeve holder 23.

[0034]

Note, as shown in Fig. 9 (b), Fig. 10 (e), and Fig. 11, a pair of anti-rattling locking pieces 27 are attached
to the left and right of the housing 22 of the adapter 20 for inserting the adapter 20 into adapter mounting
holes in a panel and securing it between the opening edges of the adapter mounting holes.

[0035]

On the inner wall of the adapter 20, a pair of left and right engaging elastic pieces 21 face inward and
protrude opposite each other via a central sleeve holder 23. When the plug body P is inserted into the
connection opening end, the engaging elastic pieces 21 is pushed back and slightly bent outward by the
engaging portions 8 of the front case portion 1a, and then the locking protrusion 21a at the tip of the
engaging elastic pieces 21 is engaged by an engaging portion 8 (see Fig. 9 (a)). As shown in Fig. 12 (a),
Fig. 12 (b), and Fig. 12 (c), an ear portion 21b is formed on both sides of the locking protrusion 21a at the
tip of the engaging elastic pieces 21, and an opposing cam portion 17a, which is trapezoidal in cross
section, is formed at the tip of the knob 17. As described below, the ear portion 21b and the cam portion
17a serve as guides to smoothly pull out the plug body P from the adapter 20 without resistance.

[0036]

In this way, pairs of two-core plug bodies P are formed, and two of these plug bodies P can be connected
to a four-core adapter 20 at the same time, as shown in Fig. 11.

[0037]

Note that, which a description using a figure has been omitted, four two-core plug bodies P may be
connected to an eight-core adapter 20 with four upper and lower housings 22. Alternatively, in addition to
the two-core structure for the plug body P described above, a plug body may be configured with three,
four, or more cores to accommodate three, four, or more ferrules, and the corresponding adapter 20 may
be configured with six, eight, or more cores. The number of cores in these adapters, the number of two-
core plug bodies P, the number of cores in the plug bodies P, and the horizontal and vertical orientation of
the plug bodies P and adapters 20 (shown in Fig. 11) are not restricted in the invention in any way.
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[0038]

Next, an example of assembling and using a (two-connection type) multi-connection type optical
connector of the present invention configured in the manner described above will be explained.

[0039]

First, as shown in Fig. 1, the rear ends of the tubes 2c are inserted into the two insertion holes 3, 3' in the
rear case portion 1b via a spring 2d. The front case portion 1a is then placed over the rear case portion
1b, and both case portions 1a, 1b are secured to each other by fitting the mating protrusions 5a, 5b into
the mating holes 6a, 6b.

[0040]

Then, as shown in Fig. 2, a single case 1 is assembled with the ferrule 2a, ferrule holders 2b, tubes 2c,
and springs 2d housed inside the insertion holes 3, 3 in the front case portion 1a and the insertion holes
3', 3" in the rear case portion 1b that are connected to each other.

[0041]

At this time, a optical cable K is inserted into each of the boot 6, stop ring 2e, and crimping ring 2f, and a
core wire stripped at the end of the optical cable K is inserted into the fiber hole at the center of each
ferrule 2a via each tube 2c assembled in the case 1.

[0042]

As shown in Fig. 3, the pair of holders 11a, 11b are aligned with each other over the case 1 and the stop
ring 2e, and the holders 11a, 11b are secured to each other by locking protrusions 15 fitting into
engagement holes 12a.

[0043]

In this way, as shown in Fig. 4, Fig. 5, Fig. 7, and Fig. 8, a plurality of optical cables K corresponding to
each ferrule 2a exposed between the case 1 and the stop ring 2e are covered and protected by a pair of
holder portions 11a, 11b.

[0044]

Also, as shown in Fig. 9 (a) and Fig. 9 (b), two of these plug bodies P are connected to a four-core
adapter 20. At this time, both ends of the knob 17 are held between a thumb and forefinger and inserted
into the connection opening end of the adapter 20.

[0045]

When a plug body P is inserted into a connection opening end, the engaging elastic piece 21 is pushed
back by the engaging portion 8 of the front case portion 1a and bent slightly outward to expand. Pushing
in the plug body P further causes the engaging elastic piece 21 to return to its original position elastically,
and the engaging protrusion 21a at the tip engages the engaging portion 8 to fix it in place.

[0046]

When pulling the plug body P out of the connection opening end of the adapter 20, the knob 17 is held at
both ends with the thumb and forefinger to forcefully pull out the plug body P. The engaging elastic piece
21 is slightly bent outward and expanded by the cam portion 17a.

[0047]

In other words, as shown in Fig. 12 (a), the ear portions 21b formed on both sides of the locking
protrusion 21a at the tip of the engaging elastic piece 21 ride up the surface of the trapezoidal cam
portion 17a inclined to the rear in cross section formed at the tip of the knob 17, while the engaging
elastic piece 21 itself bends outward. As shown in Fig. 12 (b), the ear portions 21b slide along the
trapezoidal upper bottom surface of the cam portion 17a, and when the ear portions 21b move forward
from the front inclined surface of the cam portion 17a as shown in Fig. 12 (c), the engaging portion 8 is
disengaged from the locking protrusion 21a of the engaging elastic piece 21. In this way, a plug body P is
easily removed from the adapter 20. The ear portions 21b on both sides of the locking protrusion 21a and
the cam portion 17a at the tip of the knob 17 serve as guides for smoothly pulling out the plug body P
from the adapter 20 without resistance.
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[0048]

The plug body P can be quickly attached to and detached from the adapter 20 with a single touch by
simply pressing or pulling the knob 17, which has such a simple configuration.
[Key to the Drawings]

[0049]

P: Plug body

K: Optical cable

V: Boot

1: Case

1a: Front case portion

1b: Rear case portion

2a: Ferrule

2b: Ferrule holder

2c: Tube

2d: Spring

2e: Stop ring

2f: Crimping ring

3, 3" Insertion hole

5a, 5b: Mating protrusion

6a, 6b: Mating hole

7: Flange

8: Engaging portion (retaining mechanism)
9: Mating portion

10: Linking portion

11a, 11b: Holder portion

12: Mating piece

12a: Engagement hole

13a: Rectangular groove portion
13b: Radial groove portion

14: Mating protrusion

15: Locking protrusion

16: Mating hole portion

17: Knob

17a: Cam portion

20: Adapter

21: Engaging elastic piece (retaining mechanism)
21a: Locking protrusion

21b: Ear portion

22: Housing

23: Sleeve holder

24: Cylindrical split sleeve

25: Engaging claw

26: Engagement hole

27: Anti-rattling locking piece
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[Fig. 4]
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[Fig. 8]
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[Fig. 10]

[Fig. 9]
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[Fig. 11] [Fig. 12]
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