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(54) CONNECTOR DEVICE, CONNECTOR, AND COUNTER-CONNECTOR

(57) A connector device comprises a connector and
a mating connector. Under a mated state where the con-
nector and the mating connector are mated with each
other, the mating connector is positioned forward of the
connector in a front-rear direction. The connector com-
prises at least one supporting portion, at least one lock
portion and a receiving portion. The mating connector
has at least one mating lock portion and an abutment
portion. At least one of the lock portion and the mating
lock portion has an intersecting surface which intersects
with both the front-rear direction and a perpendicular di-
rection. Under the mated state, the abutment portion is
positioned forward beyond the receiving portion in the
front-rear direction and is brought into abutment against
the receiving portion by a rearward force so that a rear-
ward movement of the abutment portion beyond the re-
ceiving portion is regulated by the receiving portion.
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Description

Technical Field

[0001] This invention relates to a connector device,
and to a connector and a mating connector which are
used for the connector device.

Background Art

[0002] Referring to Figs. 20 and 21, Patent Document
1 discloses a connector device 900 comprising a con-
nector 910 and a mating connector 950. The mating con-
nector 950 is mateable with and removable from the con-
nector 910 along a front-rear direction (X-direction). The
connector 910 has a lock hole 922, a lock portion 924, a
supporting portion 920, a hood portion accommodation
portion 926 and a front retainer 928. The lock portion 924
is a surface of the lock hole 922 which faces rearward
(in a negative X-direction). The supporting portion 920
has an elastic property and supports the lock portion 924.
The lock portion 924 is movable in a perpendicular direc-
tion (in a Z-direction) perpendicular to the front-rear di-
rection by an elastic deformation of the supporting portion
920. The hood portion accommodation portion 926 is a
space extending in the front-rear direction. The mating
connector 950 has a mating lock protrusion 960, a mating
lock portion 962, a hood portion 965 and a front retainer
accommodation portion 968. The mating lock portion 962
is a front surface (positive X-side surface) of the mating
lock protrusion 960.
[0003] A mating operation of the connector 910 with
the mating connector 950 is performed as described be-
low. The connector 910 and the mating connector 950
are firstly arranged as shown in Fig. 20, and the connector
910 and the mating connector 950 are moved to ap-
proach each other in the front-rear direction. Then, the
hood portion accommodation portion 926 of the connec-
tor 910 accommodates the hood portion 965 of the mating
connector 950, and a front end portion (positive X-side
end portion) of the supporting portion 920 of the connec-
tor 910 is brought into abutment against the mating lock
protrusion 960 of the mating connector 950. This causes
the supporting portion 920 of the connector 910 to be
elastically deformed so that the front end portion of the
supporting portion 920 rides on the mating lock protrusion
960 of the mating connector 950. When the connector
910 and the mating connector 950 are further moved to
approach each other in the front-rear direction after that,
the supporting portion 920 of the connector 910 restores
its original shape while the mating lock protrusion 960 of
the mating connector 950 is accommodated in the lock
hole 922 of the connector 910. In other words, the con-
nector 910 and the mating connector 950 reach a mated
state where the connector 910 and the mating connector
950 are mated with each other as shown in Fig. 21. Under
the mated state where the connector 910 and the mating
connector 950 are mated with each other, the mating

connector 950 is positioned forward (in a positive X-di-
rection) of the connector 910 in the front-rear direction.

Prior Art Documents

Patent Document(s)

[0004] Patent Document 1: JP A 2002-198127

Summary of Invention

Technical Problem

[0005] Under the mated state where the connector 910
and the mating connector 950 are mated with each other,
the connector device 900 of Patent Document 1 has a
clearance 980 between a rear end 927 of the hood portion
accommodation portion 926 of the connector 910 and a
rear end 966 of the hood portion 965 of the mating con-
nector 950 in the front-rear direction, or in a mating di-
rection. Additionally, under the mated state where the
connector 910 and the mating connector 950 are mated
with each other, the connector device 900 of Patent Doc-
ument 1 has a clearance 990 between a front end 929
of the front retainer 928 of the connector 910 and a front
end 969 of the front retainer accommodation portion 968
of the mating connector 950 in the mating direction. Ac-
cordingly, if an external force in the mating direction (in
the front-rear direction) is applied to the connector 910
or to the mating connector 950 under the mated state
where the connector 910 and the mating connector 950
are mated with each other, the connector 910 might be
moved relative to the mating connector 950 in the mating
direction (in the front-rear direction) and thereby the con-
nector device 900 might have a degraded connection
therebetween.
[0006] It is therefore an object of the present invention
to provide a connector device which prevents a connector
from being moved in a mating direction relative to a mat-
ing connector even if an external force in the mating di-
rection is applied to the connector or to the mating con-
nector under a mated state where the connector and the
mating connector are mated with each other.

Solution to Problem

[0007] An aspect of the present invention provides a
connector device comprising a connector and a mating
connector. The mating connector is mateable with and
removable from the connector along a front-rear direc-
tion. Under a mated state where the connector and the
mating connector are mated with each other, the mating
connector is positioned forward of the connector in the
front-rear direction. The connector comprises at least one
supporting portion, at least one lock portion and a receiv-
ing portion. The supporting portion has an elastic prop-
erty and supports the lock portion. The lock portion is
movable at least in a perpendicular direction by an elastic

1 2 



EP 3 767 756 A1

3

5

10

15

20

25

30

35

40

45

50

55

deformation of the supporting portion. The perpendicular
direction is perpendicular to the front-rear direction. The
mating connector has at least one mating lock portion
and an abutment portion. A relative position between the
mating lock portion and the abutment portion in the front-
rear direction is fixed in the mating connector. At least
one of the lock portion and the mating lock portion has
an intersecting surface which intersects with both the
front-rear direction and the perpendicular direction. Un-
der the mated state, the lock portion is pressed against
the mating lock portion by the elasticity of the supporting
portion at the intersecting surface to apply a rearward
force in the front-rear direction to the mating lock portion.
Under the mated state, the abutment portion is positioned
forward beyond the receiving portion in the front-rear di-
rection and is brought into abutment against the receiving
portion by the rearward force so that a rearward move-
ment of the abutment portion beyond the receiving por-
tion is regulated by the receiving portion.

Advantageous Effects of Invention

[0008] The connector device of the present invention
is configured as follows: under the mated state where
the connector and the mating connector are mated with
each other, the lock portion of the connector applies the
rearward force to the mating lock portion of the mating
connector; and, under the mated state, the abutment por-
tion of the mating connector is brought into abutment
against the receiving portion of the connector by the rear-
ward force so that the rearward movement of the abut-
ment portion beyond the receiving portion is regulated
by the receiving portion. Accordingly, the connector de-
vice of the present invention is configured to prevent the
connector from being moved in a mating direction relative
to the mating connector even if an external force in the
mating direction is applied to the connector or to the mat-
ing connector under the mated state where the connector
and the mating connector are mated with each other.
Thus, the connector device of the present invention can
maintain a stable connection therebetween under the
mated state where the connector and the mating con-
nector are mated with each other.
[0009] An appreciation of the objectives of the present
invention and a more complete understanding of its struc-
ture may be had by studying the following description of
the preferred embodiment and by referring to the accom-
panying drawings.

Brief Description of Drawings

[0010]

Fig. 1 is a perspective view showing a connector
device according to an embodiment of the present
invention. In the figure, a connector and a mating
connector are not mated with each other.
Fig. 2 is a rear view showing the connector device

of Fig. 1.
Fig. 3 is a cross-sectional view showing the connec-
tor device of Fig. 2, taken along line A-A. In the figure,
parts of the connector and the mating connector are
illustrated enlarged.
Fig. 4 is a side view showing the connector device
of Fig. 1.
Fig. 5 is another side view showing the connector
device of Fig. 4. In the figure, a pressing member
and a lock member, which are included in the con-
nector of the connector device, are omitted.
Fig. 6 is a perspective view showing the pressing
member which is included in the connector of the
connector device of Fig. 1.
Fig. 7 is a front view showing the pressing member
of Fig. 6.
Fig. 8 is a partially cut-away, perspective view show-
ing the pressing member of Fig. 6.
Fig. 9 is a perspective view showing the lock member
which is included in the connector of the connector
device of Fig. 1.
Fig. 10 is a partially cut-away, perspective view
showing the lock member of Fig. 9.
Fig. 11 is another perspective view showing the con-
nector device of Fig. 1. In the figure, the connector
and the mating connector are in a first mated state.
In the figure, a lock portion of the connector is
pressed against a mating lock portion of the mating
connector while a maintaining mechanism of the
connector device does not press a supporting portion
of the lock member of the connector.
Fig. 12 is a rear view showing the connector device
of Fig. 11.
Fig. 13 is a cross-sectional view showing the con-
nector device of Fig. 12, taken along line B-B. In the
figure, parts of the connector and the mating con-
nector are illustrated enlarged.
Fig. 14 is a side view showing the connector device
of Fig. 11.
Fig. 15 is another side view showing the connector
device of Fig. 14. In the figure, the pressing member
and the lock member of the connector are omitted.
Fig. 16 is yet another perspective view showing the
connector device of Fig. 1. In the figure, the connec-
tor and the mating connector are in a second mated
state. In the figure, the maintaining mechanism of
the connector device presses the supporting portion
of the lock member of the connector.
Fig. 17 is a rear view showing the connector device
of Fig. 16.
Fig. 18 is a cross-sectional view showing the con-
nector device of Fig. 17, taken along line C-C. In the
figure, parts of the connector and the mating con-
nector are illustrated enlarged.
Fig. 19 is a side view showing the connector device
of Fig. 16.
Fig. 20 is a cross-sectional view showing a connector
device of Patent Document 1. In the figure, a con-
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nector and a mating connector, which are included
in the connector device, are not mated with each
other.
Fig. 21 is another cross-sectional view showing the
connector device of Fig. 20. In the figure, the con-
nector and the mating connector are mated with each
other.

Description of Embodiments

[0011] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof are shown by way of example in the draw-
ings and will herein be described in detail. It should be
understood, however, that the drawings and detailed de-
scription thereto are not intended to limit the invention to
the particular form disclosed, but on the contrary, the
intention is to cover all modifications, equivalents and
alternatives falling within the spirit and scope of the
present invention as defined by the appended claims.
[0012] As shown in Fig. 1, a connector device 10 ac-
cording to an embodiment of the present invention com-
prises a mating connector 600 and a connector 100. In
other words, the mating connector 600 of the present
embodiment is used for the connector device 10. In ad-
dition, the connector 100 of the present embodiment is
used for the connector device 10.
[0013] As shown in Figs. 1, 11 and 16, the mating con-
nector 600 according to the present embodiment is mate-
able with and removable from the connector 100 along
a front-rear direction. In the present embodiment, the
front-rear direction is an X-direction. Specifically, it is as-
sumed that forward is a positive X-direction while rear-
ward is a negative X-direction.
[0014] As shown in Fig. 4, the mating connector 600
according to the present embodiment comprises a mat-
ing connector body 610 and fixing screws 670.
[0015] As shown in Fig. 3, the mating connector body
610 of the present embodiment has a mating shell 630,
a cover portion accommodation portion 680 and a mating
electrical connector 612.
[0016] As shown in Fig. 1, the mating shell 630 of the
present embodiment is attached to a housing 800 when
the connector device 10 is used. More specifically, the
mating shell 630 is attached to an outer surface of the
housing 800 by the fixing screws 670 when the connector
device 10 is used.
[0017] As shown in Fig. 3, the mating shell 630 of the
present embodiment has a mating shell body 631 and a
mating protruding portion 640.
[0018] As showing in Fig. 3, the mating shell body 631
of the present embodiment extends inside and outside
the housing 800 in the front-rear direction. As shown in
Fig. 1, the mating shell body 631 is attached to the hous-
ing 800 by the fixing screws 670 so that a rear end portion
of the mating shell body 631 is positioned outside the
housing 800.
[0019] As shown in Fig. 3, the mating shell body 631

of the present embodiment is formed with an abutment
portion 632. In other words, the mating shell 630 of the
present embodiment is formed with the abutment portion
632. The abutment portion 632 is a surface perpendicular
to the front-rear direction. The abutment portion 632 fac-
es rearward in the front-rear direction.
[0020] As shown in Fig. 1, the mating protruding portion
640 of the present embodiment has a substantially cy-
lindrical tube shape which has a center on an axis AX
extending in the front-rear direction. The mating protrud-
ing portion 640 is positioned rearward of the mating shell
body 631 in the front-rear direction. The mating protrud-
ing portion 640 is provided so as to be positioned outside
the housing 800 when the mating shell 630 is attached
to the housing 800. As shown in Fig. 3, the mating pro-
truding portion 640 is positioned outward of the abutment
portion 632 of the mating shell body 631 in a perpendic-
ular direction perpendicular to the front-rear direction. In
other words, the abutment portion 632 of the mating shell
body 631 extends inward in the perpendicular direction
from the mating protruding portion 640. In the present
embodiment, the perpendicular direction is a radial di-
rection of a circle which is located on a plane perpendic-
ular to the axis AX and which has a center on the axis AX.
[0021] As shown in Fig. 3, the mating protruding portion
640 of the present embodiment has a recess 650 and a
bulge 645. In other words, the mating connector 600 of
the present embodiment has the recess 650.
[0022] As shown in Fig. 3, the recess 650 of the present
embodiment is opened outward in the perpendicular di-
rection. In other words, the recess 650 is recessed inward
in the perpendicular direction. The recess 650 is posi-
tioned forward of the bulge 645 in the front-rear direction.
The recess 650 is provided on an outer surface, in the
perpendicular direction, of the substantially cylindrical
tube shape of the mating protruding portion 640. A front
end of the recess 650 is coupled with the mating shell
body 631 in the front-rear direction.
[0023] As shown in Fig. 3, an inner surface of the re-
cess 650 of the present embodiment consists of three
surfaces, namely, a front surface 658, a rear surface 662
and a bottom surface 652. The front surface 658 faces
outward in the perpendicular direction and rearward in
the front-rear direction. The front surface 658 is posi-
tioned forward of the bottom surface 652 in the front-rear
direction. The rear surface 662 faces outward in the per-
pendicular direction and forward in the front-rear direc-
tion. The bottom surface 652 is a surface perpendicular
to the perpendicular direction. The bottom surface 652
faces outward in the perpendicular direction. The bottom
surface 652 is positioned forward of the rear surface 662
in the front-rear direction. The bottom surface 652 cou-
ples the front surface 658 and the rear surface 662 with
each other in the front-rear direction.
[0024] As shown in Fig. 3, the recess 650 of the present
embodiment is provided with mating lock portions 660.
In other words, the mating lock portions 660 of the present
embodiment are provided on the recess 650. Specifically,
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the mating lock portions 660 are provided on a rear por-
tion of the recess 650.
[0025] As described above, in the present embodi-
ment, the mating connector 600 comprises the mating
connector body 610, the mating shell body 631 is formed
with the abutment portion 632, and the recess 650 is
provided with the mating lock portions 660. In other
words, the mating connector 600 according to the present
embodiment comprises the mating connector body 610,
the mating lock portions 660 and the abutment portion
632. However, the present invention is not limited thereto.
The mating connector 600 should comprise at least one
of the mating lock portion 660 and the abutment portion
632.
[0026] As shown in Fig. 3, a relative position between
each of the mating lock portions 660 and the abutment
portion 632 in the front-rear direction is fixed in the mating
connector 600 of the present embodiment. More specif-
ically, in the mating connector 600 of the present embod-
iment, each of the mating lock portions 660 is positioned
rearward of the abutment portion 632 in the front-rear
direction, and the mating lock portions 660 and the abut-
ment portion 632 are fixed so that each of the mating lock
portions 660 is spaced apart from the abutment portion
632 by a distance D in the front-rear direction.
[0027] As shown in Fig. 3, each of the mating lock por-
tions 660 of the present embodiment has an intersecting
surface 662.
[0028] As shown in Fig. 3, the intersecting surface 662
of the mating lock portion 660 of the present embodiment
faces outward in the perpendicular direction and forward
in the front-rear direction. The intersecting surface 662
of the mating lock portion 660 is also the rear surface
662 of the recess 650. In other words, the intersecting
surface 662 of the mating lock portion 660 is one of the
surfaces of the recess 650.
[0029] As shown in Fig. 3, the bulge 645 of the present
embodiment is positioned rearward of the recess 650 in
the front-rear direction. The bulge 645 defines a rear end
of the mating protruding portion 640 in the front-rear di-
rection. In other words, the bulge 645 defines a rear end
of the mating shell 630 in the front-rear direction. The
bulge 645 is tapered so as to have a decreasing dimen-
sion toward a rear end thereof.
[0030] As shown in Fig. 3, the bulge 645 of the present
embodiment has an outer surface 647 and an end surface
662.
[0031] As shown in Fig. 3, the outer surface 647 of the
present embodiment is a surface perpendicular to the
perpendicular direction. The outer surface 647 faces out-
ward in the perpendicular direction. The outer surface
647 is positioned outward beyond the bottom surface 652
of the recess 650 in the perpendicular direction.
[0032] As shown in Fig. 3, the end surface 662 of the
present embodiment faces outward in the perpendicular
direction and forward in the front-rear direction. The end
surface 662 of the bulge 645 is the rear surface 662 of
the recess 650. In other words, the end surface 662 of

the bulge 645 is also the intersecting surface 662 of the
mating lock portion 660.
[0033] As shown in Fig. 3, the cover portion accommo-
dation portion 680 of the present embodiment is a space
extending forward from a rear end of the mating connec-
tor body 610. The cover portion accommodation portion
680 has an opening 682 at a rear end thereof.
[0034] As shown in Fig. 3, the mating electrical con-
nector 612 of the present embodiment is fixed on a circuit
board 810, which is arranged in the housing 800, when
the connector device 10 is used.
[0035] As shown in Fig. 3, the mating electrical con-
nector 612 of the present embodiment has mating termi-
nals 700. In other words, the mating connector 600 of
the present embodiment has the mating terminals 700.
Each of the mating terminals 700 of the present embod-
iment is made of metal.
[0036] As shown in Figs. 1, 11 and 16, the connector
100 of the present embodiment is mateable with and re-
movable from the mating connector 600 along the front-
rear direction.
[0037] As shown in Fig. 3, the connector 100 of the
present embodiment comprises a connector body 150,
a lock member 200 and a pressing member 440.
[0038] As shown in Fig. 3, the connector body 150 of
the present embodiment comprises a holding member
180, an optical connector 300 and an optical module 170.
[0039] Referring to Figs. 3 and 5, the holding member
180 of the present embodiment is made of insulator. Spe-
cifically, the holding member 180 has a cover portion
181, an extending portion 190, protrusions 183, regulat-
ing portions 160 and an optical module accommodation
portion 187. In other words, the connector body 150 of
the present embodiment is provided with the regulating
portions 160.
[0040] Referring to Figs. 1 and 3, the cover portion 181
of the present embodiment has a substantially rectangu-
lar half tube shape which extends in the front-rear direc-
tion and which is opened downward. The cover portion
181 defines a front end of the holding member 180.
[0041] As shown in Fig. 3, the extending portion 190
of the present embodiment extends in a direction per-
pendicular to the front-rear direction. The extending por-
tion 190 is positioned rearward of the cover portion 181
in the front-rear direction. The extending portion 190 is
positioned outward of the cover portion 181 in the per-
pendicular direction. The extending portion 190 has a
front surface 192 which faces forward in the front-rear
direction. The front surface 192 of the extending portion
190 is a surface perpendicular to the front-rear direction.
The front surface 192 of the extending portion 190 faces
forward in the front-rear direction. The front surface 192
of the extending portion 190 functions as a receiving por-
tion 192. In other words, the connector 100 comprises
the receiving portion 192.
[0042] As shown in Fig. 5, each of the protrusions 183
of the present embodiment protrudes outward in the per-
pendicular direction. Referring to Figs. 3 and 5, each of
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the protrusions 183 is positioned rearward of the extend-
ing portion 190 in the front-rear direction. Each of the
protrusions 183 is positioned outward of the extending
portion 190 in the perpendicular direction. Each of the
protrusions 183 has a rear surface 160. The rear surface
160 of the protrusion 183 is a surface perpendicular to
the front-rear direction. The rear surface 160 of the pro-
trusion 183 faces rearward in the front-rear direction. The
rear surface 160 of the protrusion 183 functions as the
regulating portion 160.
[0043] As shown in Fig. 3, the optical module accom-
modation portion 187 of the present embodiment is a
hole which pierces the holding member 180 in the front-
rear direction and which has a substantially rectangular
tube shape. The optical module 170 is accommodated
in the optical module accommodation portion 187. Spe-
cifically, the holding member 180 of the present embod-
iment holds the optical module 170.
[0044] As shown in Fig. 3, the optical connector 300
of the present embodiment is configured to connects an
optical fiber cable 750 with the optical module 170. Spe-
cifically, the optical connector 300 is attached to the op-
tical fiber cable 750. In addition, the optical connector
300 is configured to be attachable with and detachable
from the optical module 170.
[0045] As shown in Fig. 3, the optical module 170 of
the present embodiment has a photoelectric conversion
portion 172 and an electrical connector 174.
[0046] Referring to Fig. 3, the photoelectric conversion
portion 172 of the present embodiment converts optical
signals to electrical signals and vice versa between the
optical connector 300 and the electrical connector 174.
[0047] Referring to Fig. 3, the electrical connector 174
of the present embodiment receives electrical signals
from the photoelectric conversion portion 172 and out-
puts electrical signals to the photoelectric conversion por-
tion 172. The electrical connector 174 of the present em-
bodiment has terminals 500. In other words, the connec-
tor 100 of the present embodiment has the terminals 500.
Each of the terminals 500 of the present embodiment is
made of metal.
[0048] As shown in Fig. 3, the lock member 200 of the
present embodiment is attached to the connector body
150. More specifically, the lock member 200 is attached
to an outer periphery, in the perpendicular direction, of
the holding member 180 of the connector body 150.
[0049] As understood from Figs. 9 and 10, the lock
member 200 of the present embodiment has a peripheral
wall 205, a plurality of slits 210, a plurality of supporting
portions 220, a plurality of protruding portions 240, a plu-
rality of lock portions 250, a plurality of additional elastic
portions 420 and a plurality of regulated portions 270. In
other words, the lock member 200 of the present embod-
iment has the supporting portions 220, the lock portions
250 and the additional elastic portions 420. The lock
member 200 of the present embodiment is provided with
the regulated portions 270. More specifically, the lock
member 200 of the present embodiment has eight of the

slits 210, four of the supporting portions 220, four of the
protruding portions 240, four of the additional elastic por-
tions 420 and four of the regulated portions 270.
[0050] As shown in Figs. 9 and 10, the peripheral wall
205 of the present embodiment has a substantially cy-
lindrical tube shape which has a center on the axis AX.
Specifically, the connector 100 of the present embodi-
ment has the axis AX which extends in the front-rear di-
rection.
[0051] As shown in Figs. 9 and 10, each of the slits
210 of the present embodiment is a cut extending rear-
ward from a front end of the peripheral wall 205 of the
lock member 200. More specifically, each of the slits 210
pieces the peripheral wall 205 of the lock member 200
in the perpendicular direction. Each of the slits 210 does
not reach a rear end of the peripheral wall 205 of the lock
member 200. The eight slits 210 of the present embod-
iment are grouped into four slit pairs 212 each consisting
of two of the slits 210.
[0052] As shown in Figs. 9 and 10, the supporting por-
tion 220 of the present embodiment is a part of the pe-
ripheral wall 205, which has the substantially cylindrical
tube shape, of the lock member 200. More specifically,
the four supporting portions 220 corresponds to the four
slit pairs 212, respectively, and each of the supporting
portions 220 is positioned between the slit pair 212 cor-
responding thereto in a circumferential direction R of the
axis AX. Each of the supporting portions 220 has an elas-
tic property. The supporting portions 220 support the lock
portions 250, respectively.
[0053] As shown in Figs. 3 and 10, the protruding por-
tions 240 of the present embodiment protrude inward in
the perpendicular direction from the supporting portions
220, respectively. In other words, the connector 100 of
the present embodiment has the protruding portions 240
which protrude inward in the perpendicular direction from
the supporting portions 220, respectively. The protruding
portions 240 are positioned at front ends of the supporting
portions 220, respectively, in the front-rear direction.
Each of the protruding portions 240 is tapered so as to
have a decreasing dimension toward a front end thereof.
[0054] As shown in Figs. 3 and 10, each of the protrud-
ing portions 240 of the present embodiment has an inner
surface 242 and the lock portion 250. In other words,
each of the protruding portions 240 of the present em-
bodiment is provided with the lock portion 250.
[0055] As shown in Fig. 3, the inner surface 242 of the
present embodiment is a curved surface perpendicular
to the perpendicular direction. The inner surface 242 fac-
es inward in the perpendicular direction.
[0056] As shown in Fig. 3, the lock portion 250 of the
present embodiment is positioned at a rear end of the
protruding portion 240 in the front-rear direction.
[0057] As understood from Figs. 3, 9 and 10, the lock
portions 250 of the present embodiment are supported
by the supporting portions 220, respectively. The lock
portions 250 are arranged at a constant interval in the
circumferential direction R of the axis AX. Each of the
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lock portions 250 of the present embodiment is movable
in the perpendicular direction by an elastic deformation
of the supporting portion 220 corresponding thereto.
However, the present invention is not limited thereto. The
lock portion 250 may be modified, provided that the lock
portion 250 is movable at least in the perpendicular di-
rection by the elastic deformation of the supporting por-
tion 220.
[0058] As shown in Fig. 3, each of the lock portions
250 of the present embodiment has an intersecting sur-
face 252. As described above, each of the mating lock
portions 660 has the intersecting surface 662. In other
words, the intersecting surface 252 is provided on the
lock portion 250, while the intersecting surface 662 is
provided on the mating lock portion 660. The intersecting
surface 252 of the lock portion 250 faces inward in the
perpendicular direction and rearward in the front-rear di-
rection. More specifically, referring to Figs. 9 and 10, the
intersecting surfaces 252 of all of the lock portions 250
are parts of a common cone surface which has a center
on the axis AX.
[0059] Referring to Figs. 3 and 10, the additional elastic
portions 420 of the present embodiment are springs
which extend from the supporting portions 220, respec-
tively, in a cantilever manner.
[0060] As shown in Fig. 3, each of the additional elastic
portions 420 of the present embodiment has a coupling
portion 422, an inclined surface 424 and a pressed por-
tion 423.
[0061] As shown in Fig. 3, the coupling portion 422 of
the present embodiment is coupled with the supporting
portion 220 corresponding thereto. The coupling portion
422 is positioned rearward of a front end of the lock por-
tion 250 corresponding thereto in the front-rear direction.
[0062] As shown in Fig. 3, the inclined surface 424 of
the present embodiment intersects with both the perpen-
dicular direction and the front-rear direction. More spe-
cifically, the inclined surface 424 faces outward in the
perpendicular direction and rearward in the front-rear di-
rection. The inclined surface 424 is positioned forward
of the coupling portion 422 in the front-rear direction.
[0063] As shown in Fig. 3, the pressed portion 423 of
the present embodiment is a surface perpendicular to
the perpendicular direction. The pressed portion 423 fac-
es outward in the perpendicular direction. The pressed
portion 423 is positioned at a front end of the additional
elastic portion 420. The pressed portion 423 is positioned
forward of the inclined surface 424 in the front-rear di-
rection. Specifically, a front end of the inclined surface
424 is coupled with a rear end of the pressed portion 423
in the front-rear direction.
[0064] As shown in Fig. 10, each of the regulated por-
tions 270 of the present embodiment is positioned inward
of the peripheral wall 205 of the lock member 200 in the
perpendicular direction. Each of the regulated portions
270 is a surface which faces forward in the front-rear
direction. Referring to Figs. 4, 5 and 10, the regulated
portions 270 are positioned rearward of the regulating

portions 160, respectively, of the holding member 180 of
the connector body 150 in the front-rear direction.
[0065] As shown in Fig. 3, the pressing member 440
is positioned outward of the lock member 200 in the per-
pendicular direction. The pressing member 440 is at-
tached to the connector body 150 so as to be movable
in the front-rear direction in a space where is positioned
outward of the supporting portion 220 of the lock member
200 in the perpendicular direction.
[0066] As shown in Figs. 6 to 8, the pressing member
440 of the present embodiment has a substantially cy-
lindrical tube shape which has a center on the axis AX.
The pressing member 440 has a plurality of additional
elastic portion accommodation portions 442, a plurality
of partitions 444 and a plurality of press portions 446.
More specifically, the pressing member 440 has four of
the additional elastic portion accommodation portions
442, eight of the partitions 444 and four of the press por-
tions 446. The four additional elastic portion accommo-
dation portions 442 correspond to the four additional
elastic portions 420, respectively, of the lock member
200. The four additional elastic portion accommodation
portions 442 correspond to the four press portions 446,
respectively. The eight partitions 444 are grouped into
four pairs each consisting of two of the partitions 444.
The four additional elastic portion accommodation por-
tions 442 correspond to the four pairs, respectively, of
the partitions 444.
[0067] As shown in Figs. 6 to 8, each of the additional
elastic portion accommodation portions 442 of the
present embodiment is a space extending rearward from
a front end of the pressing member 440.
[0068] As shown in Figs. 6 to 8, each of the partitions
444 of the present embodiment extends inward in the
perpendicular direction from an inner surface of the sub-
stantially cylindrical tube shape of the pressing member
440. Each of the partitions 444 extends rearward from
the front end of the pressing member 440. The partitions
444 of each pair are positioned at opposite ends, respec-
tively, of the additional elastic portion accommodation
portion 442 corresponding thereto in the circumferential
direction R.
[0069] As shown in Figs. 6 to 8, each of the press por-
tions 446 of the present embodiment is a surface per-
pendicular to the perpendicular direction. Each of the
press portions 446 faces inward in the perpendicular di-
rection. Each of the press portions 446 is positioned at
the front end of the pressing member 440.
[0070] As described above, in the present embodi-
ment, the lock member 200 of the connector 100 has the
additional elastic portions 420 while the connector 100
has the pressing member 440. Specifically, the connector
device 10 further comprises a maintaining mechanism
400 which has the additional elastic portions 420 and the
pressing member 440. However, the present invention
is not limited thereto. The connector device 10 may com-
prise no maintaining mechanism 400.
[0071] As described above, in the present embodi-
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ment, the lock member 200 has the supporting portions
220, each of the protruding portions 240 of the lock mem-
ber 200 is provided with the lock portion 250, and the
connector 100 comprises the receiving portion 192. In
other words, the connector 100 of the present embodi-
ment comprises the supporting portions 220, the lock por-
tions 250 and the receiving portion 192. More specifically,
the connector 100 of the present embodiment comprises
the four supporting portions 220, the four lock portions
250 and the receiving portion 192. However, the present
invention is not limited thereto. The connector 100 should
comprise at least one of the supporting portion 220, at
least one of the lock portion 250 and the receiving portion
192.

[mating operation]

[0072] A mating operation of the connector 100 and
the mating connector 600 of the connector device 10 of
the present embodiment is described below.
[0073] The connector 100 and the mating connector
600 are firstly positioned to face each other in the front-
rear direction so that a front end of the cover portion 181
of the holding member 180 of the connector body 150 of
the connector 100 faces the opening 682 of the cover
portion accommodation portion 680 of the mating con-
nector body 610 of the mating connector 600 as shown
in Fig. 3, and the connector 100 or the mating connector
600 is moved so that the connector 100 and the mating
connector 600 approach each other in the front-rear di-
rection.
[0074] Then, the front end of each of the protruding
portions 240 of the lock member 200 of the connector
100 is brought into contact with the rear end of the bulge
645 of the mating protruding portion 640 of the mating
shell 630 of the mating connector body 610 of the mating
connector 600, and the supporting portion 220 corre-
sponding thereto of the lock member 200 of the connector
100 is elastically deformed so that each of the protruding
portions 240 is moved outward in the perpendicular di-
rection.
[0075] Next, when the connector 100 or the mating
connector 600 is moved so that the connector 100 and
the mating connector 600 further approach each other in
the front-rear direction, each of the protruding portions
240 of the connector 100 rides on the bulge 645 of the
mating connector 600. Specifically, the inner surface 242
of each of the protruding portions 240 of the connector
100 is brought into contact with the outer surface 647 of
the bulge 645 of the mating connector 600 in the perpen-
dicular direction.
[0076] After that, when the connector 100 or the mating
connector 600 is moved so that the connector 100 and
the mating connector 600 yet further approach each other
in the front-rear direction, each of the protruding portions
240 of the connector 100 is moved inward in the perpen-
dicular direction and thereby the connector 100 and the
mating connector 600 reach a first mated state (mated

state) shown in Fig. 13. Specifically, the mating connector
600 is positioned forward of the connector 100 in the
front-rear direction under the first mated state where the
connector 100 and the mating connector 600 are mated
with each other.
[0077] Under the first mated state, the cover portion
181 of the connector 100 is accommodated in the cover
portion accommodation portion 680 of the mating con-
nector 600.
[0078] Under the first mated state, the recess 650 of
the mating protruding portion 640 of the mating shell 630
of the mating connector body 610 of the mating connector
600 receives, at least in part, each of the protruding por-
tions 240 of the connector 100 while the intersecting sur-
faces 662 of the mating lock portions 660 of the recess
650 are positioned rearward of the protruding portions
240, respectively. At this time, each of the protruding por-
tions 240 of the connector 100 is in contact with the recess
650 of the mating connector 600 at the intersecting sur-
faces 252, 662, the inner surface 242 of each of the pro-
truding portions 240 of the connector 100 is not in contact
with the bottom surface 652 of the recess 650 of the mat-
ing connector 600 in the perpendicular direction, and the
front end of each of the protruding portions 240 of the
connector 100 is not in contact with the front surface 658
of the recess 650 of the mating connector 600 in the front-
rear direction. In other words, each of the protruding por-
tions 240 of the connector 100 is in contact with recess
650 of the mating connector 600 only at the intersecting
surfaces 252, 662. In addition, at this time, each of the
supporting portions 220 of the connector 100 is not in
contact with the outer surface 647 of the bulge 645 of the
mating connector 600 in the perpendicular direction.
[0079] Under the first mated state, each of the support-
ing portions 220 of the connector 100 does not restore
its original shape shown in Fig. 3 and is kept deformed
elastically. Additionally, under the first mated state, the
receiving portion 192 of the connector 100 is in contact
with the abutment portion 632 of the mating shell 630 of
the mating connector body 610 of the mating connector
600.
[0080] More specifically, under the first mated state,
the mating lock portions 660 are positioned inward of the
lock portions 250, respectively, in the perpendicular di-
rection while the supporting portions 220 press the lock
portions 250 against the mating lock portions 660, re-
spectively. Additionally, under the first mated state, each
of the lock portions 250 is pressed against the mating
lock portion 660 corresponding thereto by the elasticity
of the supporting portion 220 corresponding thereto at
the intersecting surfaces 252, 662 to apply a rearward
force in the front-rear direction to the mating lock portion
660 corresponding thereto. Furthermore, under the first
mated state, the abutment portion 632 of the mating con-
nector 600 is positioned forward beyond the receiving
portion 192 of the connector 100 in the front-rear direc-
tion. Since the relative position between each of the mat-
ing lock portions 660 and the abutment portion 632 in the

13 14 



EP 3 767 756 A1

9

5

10

15

20

25

30

35

40

45

50

55

front-rear direction is fixed as described above, the rear-
ward force applied to the mating lock portion 660 is trans-
ferred to the abutment portion 632. The abutment portion
632 cannot be, however, moved rearward beyond the
receiving portion 192 by the receiving portion 192 be-
cause the abutment portion 632 of the mating connector
600 is positioned forward beyond the receiving portion
192 of the connector 100 in the front-rear direction. Spe-
cifically, under the first mated state, the abutment portion
632 of the mating connector 600 is brought into abutment
against the receiving portion 192 of the connector 100
by the rearward force, which is applied to the mating lock
portion 660, so that a rearward movement of the abut-
ment portion 632 beyond the receiving portion 192 is reg-
ulated by the receiving portion 192. Accordingly, the con-
nector device 10 of the present embodiment is configured
to prevent the connector 100 from being moved in the
front-rear direction relative to the mating connector 600
even if an external force in the front-rear direction is ap-
plied to the connector 100 or to the mating connector 600
under the first mated state.
[0081] In particular, as described above, the connector
device 10 of the present embodiment is configured so
that the lock portions 250 are arranged at the constant
interval in the circumferential direction R of the axis AX
while the intersecting surfaces 252 of all of the lock por-
tions 250 are the parts of the common cone surface which
has the center on the axis AX. Accordingly, a resultant
force, which is produced by combining forces applied to
the intersecting surfaces 252 of the lock portions 250
upon the mating of the connector 100 with the mating
connector 600, has only a component in the front-rear
direction because components of the forces in a direction
perpendicular to the axis AX are counteracted. Thus, ax-
es of the connector 100 and the mating connector 600
are never misaligned with respect to each other under
the first mated state.
[0082] Under the first mated state, each of the regulat-
ed portions 270 of the lock member 200 is in contact with
the regulating portion 160 corresponding thereto of the
connector body 150. More specifically, when the lock por-
tion 250 of the connector 100 applies the rearward force
to the mating lock portion 660 corresponding thereto of
the mating connector 600 under the first mated state, the
lock portion 250 receives a forward force as a reaction
force from the mating lock portion 660 corresponding
thereto so that the regulated portion 270 is pressed
against the regulating portion 160 corresponding thereto
by the forward force which the lock portion 250 receives.
Thus, relative movements of the lock member 200 and
the connector body 150 with respect to each other are
regulated.
[0083] Under the first mated state, the maintaining
mechanism 400 is positioned outward beyond any of the
supporting portions 220 in the perpendicular direction
while the pressing member 440 is positioned rearward
of any of the additional elastic portions 420 of the lock
member 200.

[0084] Under the first mated state, the terminals 500
of the connector 100 are connected with the mating ter-
minals 700, respectively, of the mating electrical connec-
tor 612 of the mating connector body 610 of the mating
connector 600. Specifically, under the first mated state,
each of the terminals 500 of the connector 100 is brought
into electrical contact with the mating terminal 700 cor-
responding thereto of the mating connector 600.
[0085] When the pressing member 440 is moved for-
ward in the front-rear direction relative to the connector
body 150 under the first mated state shown in Fig. 13,
each of the additional elastic portions 420 of the lock
member 200 is accommodated in the additional elastic
portion accommodation portion 442 corresponding
thereto of the pressing member 440 while the inclined
surfaces 424 of the additional elastic portions 420 of the
lock member 200 are brought into contact with front ends
of the press portions 446, respectively, of the pressing
member 440.
[0086] After that, when the pressing member 440 is
further moved forward in the front-rear direction relative
to the connector body 150, the connector 100 and the
mating connector 600 reach a second mated state (mat-
ed state) shown in Fig. 18. Specifically, the mating con-
nector 600 is positioned forward of the connector 100 in
the front-rear direction under the second mated state
where the connector 100 and the mating connector 600
are mated with each other.
[0087] Under the second mated state, the recess 650
of the mating protruding portion 640 of the mating shell
630 of the mating connector body 610 of the mating con-
nector 600 receives, at least in part, each of the protrud-
ing portions 240 of the connector 100 while each of the
intersecting surfaces 662 of the mating lock portions 660
of the recess 650 is positioned rearward of the protruding
portion 240 corresponding thereto. At this time, each of
the protruding portions 240 of the connector 100 is in
contact with the recess 650 of the mating connector 600
at the intersecting surfaces 252, 662, the inner surface
242 of each of the protruding portions 240 of the connec-
tor 100 is not in contact with the bottom surface 652 of
the recess 650 of the mating connector 600 in the per-
pendicular direction, and the front end of each of the pro-
truding portions 240 of the connector 100 is not in contact
with the front surface 658 of the recess 650 of the mating
connector 600 in the front-rear direction. In other words,
each of the protruding portions 240 of the connector 100
is in contact with the recess 650 of the mating connector
600 only at the intersecting surfaces 252, 662. In addition,
at this time, each of the supporting portions 220 of the
connector 100 is not in contact with the outer surface 647
of the bulge 645 of the mating connector 600 in the per-
pendicular direction.
[0088] Under the second mated state, each of the sup-
porting portions 220 of the connector 100 does not re-
store its original shape shown in Fig. 3 and is kept de-
formed elastically. Additionally, under the second mated
state, the receiving portion 192 of the connector 100 is
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in contact with the abutment portion 632 of the mating
shell 630 of the mating connector body 610 of the mating
connector 600.
[0089] More specifically, under the second mated
state, each of the mating lock portions 660 is positioned
inward of the lock portion 250 corresponding thereto in
the perpendicular direction while each of the supporting
portions 220 presses the lock portion 250 corresponding
thereto against the mating lock portion 660 correspond-
ing thereto. Under the second mated state, each of the
lock portions 250 is pressed against the mating lock por-
tion 660 corresponding thereto at the intersecting surfac-
es 252, 662 by the elasticity of the supporting portion 220
corresponding thereto to apply a rearward force in the
front-rear direction to the mating lock portion 660 corre-
sponding thereto. Under the second mated state, the
abutment portion 632 of the mating connector 600 is po-
sitioned forward beyond the receiving portion 192 of the
connector 100 in the front-rear direction. Since the rela-
tive position between each of the mating lock portions
660 and the abutment portion 632 in the front-rear direc-
tion is fixed as described above, the rearward force ap-
plied to the mating lock portion 660 is transferred to the
abutment portion 632. The abutment portion 632 cannot
be, however, moved rearward beyond the receiving por-
tion 192 by the receiving portion 192 because the abut-
ment portion 632 of the mating connector 600 is posi-
tioned forward beyond the receiving portion 192 of the
connector 100 in the front-rear direction. In other words,
under the second mated state, the abutment portion 632
of the mating connector 600 is brought into abutment
against the receiving portion 192 of the connector 100
by the rearward force, which is applied to the mating lock
portion 660, so that a rearward movement of the abut-
ment portion 632 beyond the receiving portion 192 is reg-
ulated by the receiving portion 192. Accordingly, the con-
nector device 10 of the present embodiment is configured
to prevent the connector 100 from being moved in the
front-rear direction relative to the mating connector 600
even if an external force in the front-rear direction is ap-
plied to the connector 100 or to the mating connector 600
under the second mated state.
[0090] In particular, as described above, the connector
device 10 of the present embodiment is configured so
that the lock portions 250 are arranged at the constant
interval in the circumferential direction R of the axis AX
while the intersecting surfaces 252 of all of the lock por-
tions 250 are the parts of the common cone surface which
has the center on the axis AX. Accordingly, a resultant
force, which is produced by combining forces applied to
the intersecting surfaces 252 of the lock portions 250
upon the mating of the connector 100 with the mating
connector 600, has only a component in the front-rear
direction because components of the forces in the direc-
tion perpendicular to the axis AX are counteracted. Thus,
the axes of the connector 100 and the mating connector
600 are never misaligned with respect to each other un-
der the second mated state.

[0091] Under the second mated state, each of the reg-
ulated portions 270 of the lock member 200 is in contact
with the regulating portion 160 corresponding thereto of
the connector body 150. More specifically, when the lock
portion 250 of the connector 100 applies a rearward force
to the mating lock portion 660 corresponding thereto of
the mating connector 600 under the second mated state,
the lock portion 250 receives a forward force as a reaction
force from the mating lock portion 660 corresponding
thereto so that the regulated portion 270 is pressed
against the regulating portion 160 corresponding thereto
by the forward force which the lock portion 250 receives.
Thus, the relative movements of lock member 200 and
connector body 150 with respect to each other are reg-
ulated.
[0092] In particular, as described above, the intersect-
ing surfaces 252 of all of the lock portions 250 are the
parts of the common cone surface which has the center
on the axis AX. Accordingly, the resultant force, which is
produced by combining the forces applied to the inter-
secting surfaces 252 of the lock portions 250 upon the
mating of the connector 100 with the mating connector
600, has only the component in the front-rear direction
because the components of the forces in the direction
perpendicular to the axis AX are counteracted. Thus, the
axes of the connector 100 and the mating connector 600
are never misaligned with respect to each other under
the second mated state.
[0093] Under the second mated state, the maintaining
mechanism 400 is positioned outward beyond any of the
supporting portions 220 in the perpendicular direction
and presses the supporting portions 220 to maintain a
state where each of the supporting portions 220 presses
the lock portion 250 corresponding thereto against the
mating lock portion 660 corresponding thereto. Under
the second mated state, each of the additional elastic
portions 420 is positioned between the supporting portion
220 corresponding thereto and the pressing member 440
in the perpendicular direction and applies an inward force
in the perpendicular direction to the supporting portion
220 corresponding thereto.
[0094] More specifically, under the second mated
state, each of the press portions 446 of the pressing
member 440 is in contact with the pressed portion 423
of the additional elastic portion 420 corresponding there-
to of the lock member 200 and presses the additional
elastic portion 420 corresponding thereto of the lock
member 200 from the outside in the perpendicular direc-
tion.
[0095] Under the second mated state, each of the ter-
minals 500 of the connector 100 is connected with the
mating terminal 700 corresponding thereto of the mating
electrical connector 612 of the mating connector body
610 of the mating connector 600. Specifically, under the
second mated state, each of the terminals 500 of the
connector 100 is brought into electrical contact with the
mating terminal 700 corresponding thereto of the mating
connector 600.
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[release operation to release the mating]

[0096] In the connector device 10 of the present em-
bodiment, the mating of the connector 100 with the mat-
ing connector 600 can be released by an operation re-
verse to the aforementioned mating operation of the con-
nector 100 with the mating connector 600.
[0097] Although the specific explanation about the
present invention is made above referring to the embod-
iments, the present invention is not limited thereto and
is susceptible to various modifications and alternative
forms.
[0098] Although the connector device 10 of the present
embodiment is configured so that the terminals 500 of
the connector 100 are brought into electrical contact with
the mating terminals 700 of the mating connector 600,
the present invention is applicable to an optical connector
device which has no electrical contact. Specifically, if an
optical connector device has a clearance between an
optical connector and a mating optical connector when
the optical connector and the mating optical connector
are mated with each other, the optical connector might
be moved relative to the mating optical connector in a
front-rear direction. Accordingly, debris such as shavings
or the like might be produced in the optical connector
device and thereby the optical connector device might
have a degraded connection therebetween. In contrast,
an optical connector device, to which the present inven-
tion is applied, has no drawback as described above.
[0099] Although the connector device 10 of the present
embodiment does not comprise a coupling nut which
maintains the mated state of the connector 100 with the
mating connector 600, the present invention is not limited
thereto. The connector device 10 may comprise a cou-
pling nut which maintains the mated state of the connec-
tor 100 with the mating connector 600.
[0100] Although the maintaining mechanism 400 of the
connector device 10 of the present embodiment compris-
es the additional elastic portions 420, the present inven-
tion is not limited thereto. Specifically, the maintaining
mechanism 400, instead of comprising the additional
elastic portions 420, may be configured so that the inner
surface of the pressing member 440 is provided with a
bulged portion which is bulged inward in the perpendic-
ular direction and prevents an outward movement of the
lock portion 250 of the lock member 200 in the perpen-
dicular direction. In detail, the bulged portion, which is
provided on the inner surface of the pressing member
440 and is bulged inward in the perpendicular direction,
may be formed as an annular elastic portion, wherein the
annular elastic portion is made of rubber or the like, the
annular elastic portion is attached on the inner surface
of the pressing member 440, and the annular elastic por-
tion functions similar to the additional elastic portion 420.
If the connector device 10 comprises the aforementioned
coupling nut, the connector device 10, instead of com-
prising the maintaining mechanism 400, may be config-
ured so that an inner surface of the coupling nut is pro-

vided with a bulged portion which is bulged inward in the
perpendicular direction and prevents the outward move-
ment of the lock portion 250 of the lock member 200 in
the perpendicular direction.
[0101] Although the connector device 10 of the present
embodiment comprises the maintaining mechanism 400,
the present invention is not limited thereto. Specifically,
the maintaining mechanism 400 may be omitted, provid-
ed that the supporting portion 220 of the lock member
200 of the connector 100 has a sufficient spring force.
[0102] Although the connector device 10 of the present
embodiment is configured so that, under each of the first
mated state and the second mated state, each of the
mating lock portions 660 is positioned inward of the lock
portion 250 corresponding thereto in the perpendicular
direction while the maintaining mechanism 400 is posi-
tioned outward beyond any of the supporting portions
220 in the perpendicular direction, the present invention
is not limited thereto. Specifically, the connector device
10 may be configured so that, under each of the first
mated state and the second mated state, the mating lock
portion 660 is positioned outward of the lock portion 250
in the perpendicular direction while the maintaining
mechanism 400 is positioned inward beyond the support-
ing portion 220 in the perpendicular direction.
[0103] Although the connector device 10 of the present
embodiment is configured so that the intersecting surface
252 is provided on the lock portion 250 while the inter-
secting surface 662 is provided on the mating lock portion
660, the present invention is not limited thereto. At least
one of the lock portion 250 and the mating lock portion
660 should have the intersecting surface 252, 662 which
intersects with both the front-rear direction and the per-
pendicular direction. However, if a connector device 10
is configured similar to the present embodiment in that
the lock portion 250 has the intersecting surface 252
while the mating lock portion 660 has the intersecting
surface 662, the connector device 10 has an advantage
as follows: even if the intersecting surface 252, 662 has
a manufacturing variation or is abraded, one of the inter-
secting surfaces 252 and 662 makes a point or line con-
tact with a remaining one of the intersecting surfaces 252
and 662 so that a force is reliably transferred between
the lock portion 250 and the mating lock portion 660.
Accordingly, the lock portion 250 and the mating lock
portion 660 of the present embodiment are more prefer-
able.
[0104] The present application is based on a Japanese
patent application of JP2018-116026 filed before the Ja-
pan Patent Office on June 19, 2018, the content of which
is incorporated herein by reference.
[0105] While there has been described what is be-
lieved to be the preferred embodiment of the invention,
those skilled in the art will recognize that other and further
modifications may be made thereto without departing
from the spirit of the invention, and it is intended to claim
all such embodiments that fall within the true scope of
the invention.
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Reference Signs List

[0106]

10 connector device
100 connector
150 connector body
160 regulating portion (rear surface)
170 optical module
172 photoelectric conversion portion
174 electrical connector
180 holding member
181 cover portion
183 protrusion
187 optical module accommodation portion
190 extending portion
192 front surface (receiving portion)
200 lock member
205 peripheral wall
210 slit
212 slit pair
220 supporting portion
240 protruding portion
242 inner surface
250 lock portion
252 intersecting surface
270 regulated portion
300 optical connector
400 maintaining mechanism
420 additional elastic portion
422 coupling portion
423 pressed portion
424 inclined surface
440 pressing member
442 additional elastic portion accommodation portion
444 partition
446 press portion
500 terminal
600 mating connector
610 mating connector body
612 mating electrical connector
630 mating shell
631 mating shell body
632 abutment portion
640 mating protruding portion
645 bulge
647 outer surface
650 recess
652 bottom surface
658 front surface
660 mating lock portion
662 intersecting surface (rear surface, end surface)
670 fixing screw
680 cover portion accommodation portion
682 opening
700 mating terminal
750 optical fiber cable
800 housing

810 circuit board
AX axis
R circumferential direction
D distance

Claims

1. A connector device comprising a connector and a
mating connector, wherein:

the mating connector is mateable with and re-
movable from the connector along a front-rear
direction;
under a mated state where the connector and
the mating connector are mated with each other,
the mating connector is positioned forward of
the connector in the front-rear direction;
the connector comprises at least one supporting
portion, at least one lock portion and a receiving
portion;
the supporting portion has an elastic property
and supports the lock portion;
the lock portion is movable at least in a perpen-
dicular direction by an elastic deformation of the
supporting portion;
the perpendicular direction is perpendicular to
the front-rear direction;
the mating connector has at least one mating
lock portion and an abutment portion;
a relative position between the mating lock por-
tion and the abutment portion in the front-rear
direction is fixed in the mating connector;
at least one of the lock portion and the mating
lock portion has an intersecting surface which
intersects with both the front-rear direction and
the perpendicular direction;
under the mated state, the lock portion is
pressed against the mating lock portion by the
elasticity of the supporting portion at the inter-
secting surface to apply a rearward force in the
front-rear direction to the mating lock portion;
and
under the mated state, the abutment portion is
positioned forward beyond the receiving portion
in the front-rear direction and is brought into
abutment against the receiving portion by the
rearward force so that a rearward movement of
the abutment portion beyond the receiving por-
tion is regulated by the receiving portion.

2. The connector device as recited in claim 1, wherein
under the mated state, the mating lock portion is po-
sitioned inward of the lock portion in the perpendic-
ular direction and the supporting portion presses the
lock portion against the mating lock portion.

3. The connector device as recited in claim 2, wherein:
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the connector device further comprises a main-
taining mechanism; and
under the mated state, the maintaining mecha-
nism is positioned outward beyond the support-
ing portion in the predetermined direction and
presses the supporting portion to maintain a
state where the supporting portion presses the
lock portion against the mating lock portion.

4. The connector device as recited in claim 3, wherein:

the maintaining mechanism comprises an addi-
tional elastic portion and a pressing member;
and
under the mated state, the additional elastic por-
tion is positioned between the supporting portion
and the pressing member in the perpendicular
direction and applies an inward force in the per-
pendicular direction to the supporting portion.

5. The connector device as recited in claim 4, wherein:

the connector comprises a connector body and
a lock member in addition to the pressing mem-
ber;
the lock member is attached to the connector
body;
the lock member has the supporting portion, the
lock portion and the additional elastic portion;
the additional elastic portion is a spring which
extends from the supporting portion in a canti-
lever manner; and
the pressing member is attached to the connec-
tor body so as to be movable in the front-rear
direction in a space which is positioned outward
of the supporting portion in the perpendicular
direction.

6. The connector device as recited in claim 5, wherein:

the connector body is provided with a regulating
portion;
the lock member is provided with a regulated
portion;
the regulated portion is positioned rearward of
the regulating portion in the front-rear direction;
when the lock portion applies the rearward force
to the mating lock portion under the mated state,
the lock portion receives a forward force as a
reaction force transferred from the mating lock
portion; and
the regulated portion is pressed against the reg-
ulating portion by the forward force so that rel-
ative movements of the lock member and the
connector body with respect to each other are
regulated.

7. The connector device as recited in claim 5 or claim

6, wherein:

the connector body comprises an optical module
and a holding member;
the optical module has a photoelectric conver-
sion portion and an electrical connector;
the holding member holds the optical module;
the holding member has an extending portion
which extends in a direction perpendicular to the
front-rear direction;
the extending portion has a front surface facing
forward in the front-rear direction;
the front surface of the extending portion func-
tions as the receiving portion;
the mating connector comprises a mating con-
nector body;
the mating connector body has a mating shell;
the mating shell is formed with the abutment por-
tion; and
under the mated state, the receiving portion and
the abutment portion are in contact with each
other.

8. The connector device as recited in claim 7, wherein:

the mating shell is attached to a housing when
the connector device is used;
the mating shell has a mating protruding portion;
the mating protruding portion is provided so as
to be positioned outside the housing when the
mating shell is attached to the housing;
the mating connector body has a mating electri-
cal connector; and
when the connector device is used, the mating
electrical connector is fixed on a circuit board
which is arranged in the housing.

9. The connector device as recited in one of claims 2
to 8, wherein:

the connector comprises a plurality of the sup-
porting portions and a plurality of the lock por-
tions;
the lock portions are supported by the support-
ing portions, respectively;
the connector has an axis which extends in the
front-rear direction; and
the lock portions are arranged at a constant in-
terval in a circumferential direction of the axis.

10. The connector device as recited in claim 9, wherein:

each of the lock portions has the intersecting
surface; and
the intersecting surfaces of all of the lock por-
tions are parts of a common cone surface which
has a center on the axis.
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11. The connector device as recited in one of claims 1
to 10, wherein the intersecting surface is provided
on both of the lock portion and the mating lock por-
tion.

12. The connector device as recited in claim 11, wherein:

the connector has a protruding portion which
protrudes inward in the perpendicular direction
from the supporting portion;
the lock portion is provided on the protruding
portion;
the intersecting surface of the lock portion faces
inward in the perpendicular direction and rear-
ward in the front-rear direction;
the mating connector has a recess;
under the mated state, the recess receives, at
least in part, the protruding portion;
the mating lock portion is provided on the recess;
the intersecting surface of the mating lock por-
tion is a surface of the recess, the surface of the
recess being positioned rearward of the protrud-
ing portion in the front-rear direction under the
mated state; and
the intersecting surface of the mating lock por-
tion faces outward in the perpendicular direction
and forward in the front-rear direction.

13. The connector device as recited in one of claims 1
to 12, wherein:

the connector has a terminal;
the mating connector has a mating terminal; and
under the mated state, the terminal is connected
with the mating terminal.

14. The connector used for the connector device as re-
cited in one of claims 1 to 13.

15. The mating connector used for the connector device
as recited in one of claims 1 to 13.
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