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(567)  Itis aimed to protecta lock arm withoutimpairing
operability in unlocking the lock arm.

A connector includes a detecting member 30 config-
ured to be held at an initial position in a state where two
housings 10, 40 are incompletely connected and permit-
ted to move to a detection position when the two housings
10, 40 are properly connected, a movable protecting por-
tion 37 provided on the detecting member 30, configured
to be normally held in a protecting posture to cover the

CONNECTOR, CONNECTOR ASSEMBLY AND ASSEMBLING METHOD THEREFOR

lock arm 12 and resiliently deflectable to take a pressing
posture to apply a pressing force in an unlocking direction
to the lock arm 12, and a posture holding portion 45 con-
figured to permit the movable protecting portion 37 to be
resiliently deflected to take the pressing posture when
the detecting member 30 is at the initial position and hold
the movable protecting portion 37 in the protecting pos-
ture when the detecting member 30 is at the detection
position.
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Description

[0001] The presentinvention relates to a connector, to
a connector assembly and to an assembling or produc-
tion method therefor.

[0002] Japanese Unexamined Patent Publication No.
2013-214495 discloses a connector with a housing main
body formed with a lock arm extending in a cantilever
manner and a detecting member mounted on the housing
main body. In a state before the housing main body is
connected to a mating housing, the detecting member is
kept at an initial position by being held in contact with the
lock arm. When the housing main body is connected to
the mating housing, the detecting member and the lock
arm are brought out of contact, wherefore the detecting
member can be pushed from the initial position to a con-
nection position. In this way, a connected state of the
housing main body and the mating housing can be de-
tected based on whether or not the detecting member
can be pushed to the connection position.

[0003] An extending end part of the lock arm serves
as an unlocking portion for applying an operation force
to deflect the lock arm in an unlocking direction. The
housing main body is formed with such an arch-like pro-
tection wall as to cover the unlocking portion as a means
for preventing the unlocking portion from being inadvert-
ently pressed and from being interfered with by an exter-
nal matter.

[0004] However, if the protection wall is covering the
unlocking portion, an operator’s finger interferes with the
protection wall when the operator is trying to intentionally
press the unlocking portion for unlocking. Thus, a prob-
lem of poor operability is presented.

[0005] The presentinvention was completed based on
the above situation and aims to enable the protection of
a lock arm without impairing operability in unlocking the
lock arm.

[0006] This object is solved according to the invention
by the features of the independent claims. Particular em-
bodiments of the invention are subject of the dependent
claims.

[0007] According to one aspect of the invention, there
is provided a connector, comprising: a housing connect-
able with a mating housing of a mating connector; a lock
arm formed resiliently deflectably on the housing and
configured to lock the housing with the mating housing
in a connected state by locking the mating housing; a
detecting member mounted on or to the housing and con-
figured to be held at an initial position by contact with the
lock arm in a state where the housing is incompletely
connected to the mating housing and separated from the
lock arm and permitted to move to a detection position
when the housing is properly connected to the mating
housing; a movable protecting portion provided on the
detecting member, configured to be normally held in a
protecting posture to at least partly cover the lock arm
and resiliently deflectable to take a pressing posture to
apply a pressing force in an unlocking direction to the
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lock arm; and a posture holding portion configured to
permit the movable protecting portion to be resiliently de-
flected to take the pressing posture when the detecting
member is at the initial position and hold the movable
protecting portion in the protecting posture when the de-
tecting member is at the detection position.

[0008] According to a particular embodiment, the mov-
able protecting portion is formed with at least one press-
ing portion which can press upon displacement of the
movable protecting portion a pressure receiving portion
of the lock arm to resiliently deflected the lock arm in the
unlocking direction.

[0009] Particularly, with the detecting member located
at the initial position, the pressing portion is located to
substantially correspond to the pressure receiving por-
tion of the lock arm in a moving direction of the detecting
member and/or wherein when the detecting member
moves to the detection position, the pressing portion is
located offset from the pressure receiving portion.
[0010] According to a further aspect of the invention,
there is provided a connector assembly comprising: a
connector according to the above aspect of the invention
or a particular embodiment thereof, and a mating con-
nector comprising a mating housing connectable to the
housing of the connector.

[0011] According to a particular embodiment, the pos-
ture holding portion is formed on the mating housing.
[0012] Particularly, the mating housing includes a re-
ceptacle formed with a lock portion capable of locking
the lock arm on an inner surface.

[0013] Further particularly, an outer surface of the re-
ceptacle serves as the posture holding portion.

[0014] According to a particular embodiment, there is
provided a connector assembly including a first housing,
a second housing connectable to the first housing, a lock
arm formed resiliently deflectably on the first housing and
configured to lock the first and second housings in a con-
nected state by locking the second housing, a detecting
member mounted on the first housing and configured to
be held at an initial position by contact with the lock arm
in a state where the first and second housings are incom-
pletely connected and separated from the lock arm and
permitted to move to a detection position when the first
and second housings are properly connected, a movable
protecting portion provided on the detecting member,
configured to be normally held in a protecting posture to
cover the lock arm and resiliently deflectable to take a
pressing posture to apply a pressing force in an unlocking
direction to the lock arm, and a posture holding portion
configured to permit the movable protecting portion to be
resiliently deflected to take the pressing posture when
the detecting member is at the initial position and hold
the movable protecting portion in the protecting posture
when the detecting member is at the detection position.
[0015] The connector may be configured such that the
posture holding portion is formed on the second housing.
According to this configuration, the shape of the first
housing can be simplified as compared with the case
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where the posture holding portion is formed on the first
housing.

[0016] The connector may be configured such that the
second housing includes a receptacle formed with a lock
portion capable of locking the lock arm on an inner sur-
face, and an outer surface of the receptacle serves as
the posture holding portion. According to this configura-
tion, since the receptacle on which the lock portion is
formed also functions as the posture holding portion, the
shape of the second housing can be simplified as com-
pared with the case where the posture holding portion is
formed separately from the receptacle.

[0017] According to a further aspect of the invention,
there is provided a method of assembling or producing
a connector assembly, in particular according to the
above aspect of the invention or a particular embodiment
thereof, comprising: providing a connector comprising a
housing; providing a mating connector comprising a mat-
ing housing connectable to the housing; resiliently de-
flectably forming a lock arm on the housing, wherein the
lock arm is configured to lock the housing with the mating
housing in a connected state by locking the mating hous-
ing; mounting a detecting member on or to the housing,
wherein the detecting member is configured to be held
at an initial position by contact with the lock arm in a state
where the housing is incompletely connected to the mat-
ing housing and separated from the lock arm and per-
mitted to move to a detection position when the housing
is properly connected to the mating housing; providing a
movable protecting portion on the detecting member,
wherein the movable protecting portion is configured to
be normally held in a protecting posture to at least partly
cover the lock arm and resiliently deflectable to take a
pressing posture to apply a pressing force in an unlocking
direction to the lock arm; and providing a posture holding
portion which is configured to permit the movable pro-
tecting portion to be resiliently deflected to take the press-
ing posture when the detecting member is at the initial
position and hold the movable protecting portion in the
protecting posture when the detecting member is at the
detection position.

[0018] Accordingto a particular embodiment, the mov-
able protecting portion is formed with at least one press-
ing portion which can press upon displacement of the
movable protecting portion a pressure receiving portion
of the lock arm to resiliently deflected the lock arm in the
unlocking direction.

[0019] Particularly, with the detecting member located
at the initial position, the pressing portion is located to
substantially correspond to the pressure receiving por-
tion of the lock arm in a moving direction of the detecting
member and/or wherein when the detecting member
moves to the detection position, the pressing portion is
located offset from the pressure receiving portion.
[0020] Further particularly, the posture holding portion
is formed on the mating housing.

[0021] Further particularly, the mating housing in-
cludes a receptacle formed with a lock portion capable
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of locking the lock arm on an inner surface.

[0022] Further particularly, an outer surface of the re-
ceptacle serves as the posture holding portion.

[0023] Since the movable protecting portion is held in
the protecting posture with the detecting member located
at the detection position, the lock arm is or can be reliably
protected by the movable protecting portion. In deflecting
the lock arm in the unlocking direction, the detecting
member may be moved to the initial position and the mov-
able protecting portion may be displaced to take the
pressing posture. As just described, according to the
present invention, the lock arm can be protected without
impairing operability in unlocking the lock arm.

[0024] These and other objects, features and advan-
tages ofthe presentinvention will become more apparent
upon reading of the following detailed description of pre-
ferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may be
combined to additional embodiments.

FIG. 1 is a plan view of a first housing showing a
state where a detecting member is at an initial posi-
tion in one embodiment,

FIG. 2 is a side view in section of the first housing
showing the state where the detecting member is at
the initial position,

FIG. 3 is a plan view of the first housing,

FIG. 4 is a rear view of the first housing,

FIG. 5 is a front view of the detecting member,
FIG. 6 is a plan view of the detecting member,

FIG. 7 is a side view of the detecting member,

FIG. 8 is a side view in section showing the process
of connecting two housings,

FIG.9is aside view in section showing a state where
the two housings are connected and the detecting
member is at the initial position, and

FIG. 10 is a side view in section showing a state
where the two housings are connected and the de-
tecting member is at a detection position, and

FIG. 11 is a side view in section showing a state
where the two housings are connected and a lock
arm is resiliently deflected in an unlocking direction
by pressing a movable protecting portion with the
detecting member located at the initial position.

<Embodiment>

[0025] Hereinafter, one specific embodiment of the
present invention is described with reference to FIGS. 1
to 11. A connector assembly of this embodimentincludes
a connector having a first housing 10 (as a particular
housing) made e.g. of synthetic resin and a detecting
member 30 made e.g. of synthetic resin and a mating
connector having a second housing 40 (as a particular
mating housing) made e.g. of synthetic resin.

[0026] The first housing 10 (as a particular housing) is
configured by integrally or unitarily forming a (particularly
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substantially block-like) terminal accommodating portion
11, alock arm 12 and one or more, particularly a pair of
(particularly lateral or left and/or right) guide wall portions
20. One or more, particularly a plurality of female terminal
fittings (not shown) of a known form at least partly are to
be accommodated in the terminal accommodating por-
tion 11. The lock arm 12 substantially is arranged along
(particularly the upper or lateral surface of) the terminal
accommodating portion 11. Particularly a front end part
(left end part in FIG. 2) of the lock arm 12 is supported
on (particularly the upper surface of) the terminal accom-
modating portion 11 via at least one leg portion 13. That
is, the lock arm 12 particularly is cantilevered backward.
A deflection space 14 for permitting the resilient deflec-
tion of the lock arm 12 in an unlocking direction is formed
between (particularly the upper surface of) the terminal
accommodating portion 11 and (particularly the lower
surface of) the lock arm 12. The lock arm 12 is normally
held in a locking posture LP (see FIGS. 2, 9 and 10), but
is resiliently deflectable with the leg portion 13 substan-
tially as a supporting point to take an unlocking posture
UP (see FIGS. 8 and 11) in which the lock arm 12 at least
partly is located in the deflection space 14.

[0027] The lock arm 12 particularly includes a pair of
(particularly substantially bilaterally symmetrical) arm
portions 15 substantially extending backward from op-
posite lateral (left and right) end parts of the leg portion
13. The both arm portions 15 (particularly rear end parts
thereof) are bridged and coupled by at least one pressure
receiving portion 16. The lock arm 12 includes a (partic-
ularly substantially plate-like) coupling portion 17 cou-
pling front portions (particularly substantially front half
areas) of the both lateral (left and right) arm portions 15.
Atleast one lock projection 18 particularly projecting from
the upper or outer surface (surface on a side substantially
opposite to the deflection space 14) is formed on or near
arear end part (extending end part) of the plate-like cou-
pling portion 17. A locking recess 19 open on the lower
orinner surface (surface substantially facing the terminal
accommodating portion 11 and/or substantially facing
the deflection space 14) of the plate-like coupling portion
17 and/or the rear end surface of the plate-like coupling
portion 17 is formed (particularly substantially likewise)
on the rear end part of the plate-like coupling portion 17.
The locking recess 19 particularly is positioned to sub-
stantially correspond to the lock projection 18 in a front-
back direction and/or a lateral direction.

[0028] The one or more, particularly pair of guide wall
portions 20 substantially extend outward or upward from
adjacent to (particularly from substantially opposite lat-
eral (leftand right) edges of) arear end part of (particularly
the upper surface of) the terminal accommodating portion
11. The one or more, particularly pair of guide wall por-
tions 20 are located adjacent to the pressure receiving
portion 16 of the lock arm 12 (particularly at substantially
opposite left and right sides of the pressure receiving
portion 16 of the lock arm 12) in a noncontact manner.
Further, one or more, particularly a pair of stoppers (not
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shown) are formed at positions of (particularly the upper
surface of) the terminal accommodating portion 11 close
to the inner surfaces of the one or more, particularly the
pair of guide wall portions 20.

[0029] AsshowninFIGS. 5to7,the detecting member
30 particularly is an integral or unitary assembly of a bot-
tom or base wall portion 31, a pair of (particularly sub-
stantially bilaterally symmetrical) side wall portions 33, a
pair of (particularly substantially bilaterally symmetrical
plate-like) locking portions 34, a (particularly substantial-
ly plate-like) supporting portion 35 and a movable pro-
tecting portion 37. The locking arm 32 substantially is
cantilevered forward (leftward in FIGS. 2, 6 and 7) from
anintermediate position (particularly substantially a cent-
er position) of the front end edge of the bottom or base
wall portion 31. The locking arm 32 is resiliently deflecta-
ble downwardly or inwardly with a rear end part thereof
(particularly front end edges of the side wall portions 33)
substantially as a supporting point. The upper surface of
the locking arm 32 is formed with a contact portion 39
particularly projecting at a position slightly behind a front
end part thereof. The pair of side wall portions 33 partic-
ularly substantially extend upward or outward from rear
end parts on opposite left and right edges of the bottom
wall portion 31. The pair of (plate-like) locking portions
34 particularly are cantilevered forward from the frontend
edges of the side wall portions 33.

[0030] The detectingmember 30 is mounted or mount-
able on an outer surface of the first housing 10 in a state
where the bottom or base wall portion 31 particularly is
held substantially in contact with (particularly the upper
or outer surface of) the terminal accommodating portion
11 and the lateral (left and/or right) side wall portion(s)
33 and the (plate-like) locking portion 34 are in contact
with or proximately facing the inner surfaces of the guide
wall portion(s) 20. In a state where the two housings 10,
40 are not yet connected, the (plate-like) locking portion
34 particularly is locked by the stopper(s) of the first hous-
ing 10. By this locking action, the detecting member 30
is held or positioned at an initial position IP (see FIGS.
1, 2, 8,9 and 11) where a backward movement relative
to the first housing 10 is regulated. Further, the detecting
member 30 particularly is movable substantially in par-
allel to a detection position DP (see FIG. 10) located off-
set (particularly before) the initial position IP while caus-
ing the bottom or base wall portion 31 to slide substan-
tially in contact with the upper or outer surface of the
terminal accommodating portion 11.

[0031] With the two housings 10, 40 unconnected and
the detecting member 30 located at the initial position IP,
the locking arm 32 slips under the pressure receiving
portion 16 and/or the front end part of the locking arm 32
at least partly is fitted into the locking recess 19 of the
lock arm 12 as shown in FIG. 2. The contact portion 39
of the locking arm 32 particularly is held substantially in
contact with or proximately facing (particularly the rear
end surface of) the plate-like coupling portion 17 of the
lock arm 12 e.g. from behind. When the contact portion
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39 comes into contact with the lock arm 12, a movement
of the detecting member 30 to the detection position DP
(e.g. forward) is regulated. When the front end part of the
locking arm 32 is separated from the lock arm 12, the
detecting member 30 is permitted to move to the detec-
tion position DP. When the detecting member 30 moves
to the detection position DP, the locking arm 32 is resil-
iently deflected downwardly or inwardly and/or the con-
tact portion 39 slips into the locking recess 19 as shown
in FIG. 10.

[0032] The (particularly substantially plate-like) sup-
porting portion 35 particularly at least partly couples the
upper or outer or distal end edges (extending end edges)
of the both lateral (left and right) side wall portions 33.
The upper surface of the plate-like supporting portion 35
is formed with a (particularly substantially rib-like) finger
placing portion 36 projecting upwardly or outwardly par-
ticularly from the rear end edge thereof. The movable
protecting portion 37 substantially is cantilevered forward
from the front end edge of the plate-like supporting por-
tion 35 and/or in the form of a flat plate. The movable
protecting portion 37 is normally held in a protecting pos-
ture PP (see FIGS.2and 8to 10). The movable protecting
portion 37 in the protecting posture PP particularly is sub-
stantially parallel to a moving direction of the detecting
member 30 between the initial position IP and the detec-
tion position DP. The movable protecting portion 37 is
resiliently deflectable downwardly or inwardly to take a
pressing posture PreP (see FIG. 11) particularly with the
rear end edge thereof (front end edge of the plate-like
supporting portion 35) substantially as a supporting point.
Further, the movable protecting portion 37 particularly is
formed with at least one (particularly substantially rib-
like) pressing portion 38 projecting downwardly or in-
wardly from the front end edge thereof.

[0033] With the detecting member 30 located at the
initial position IP, the pressing portion 38 is located to
substantially correspond to the pressure receiving por-
tion 16 of the lock arm 12 in the front-back direction (mov-
ing direction of the detecting member 30). Specifically,
the lower surface of the pressing portion 38 is positioned
to proximately face the upper surface of the pressure
receiving portion 16 or applies a downward pressing
force to (particularly the upper surface of) the pressure
receiving portion 16. Further, when the detecting member
30 moves to the detection position DP, the pressing por-
tion 38 is located before the pressure receiving portion
16 as shown in FIG. 10.

[0034] AsshowninFIGS. 8to 11, the second housing
40 (as a particular mating housing) particularly is an in-
tegral or unitary assembly of a terminal holding portion
41 facing the front end surface of the terminal accommo-
dating portion 11 and a receptacle 42 particularly sub-
stantially in the form of a rectangular tube cantilevered
forward (rightward in FIGS. 8 to 11) from the outer pe-
ripheral edge of the terminal holding portion 41. One or
more, particularly a plurality of male terminal fittings (not
shown) atleast partly are to be heldin the terminal holding
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portion 41 and front end part(s) of the one or more, par-
ticularly of the plurality of male terminal fittings at least
partly are (particularly substantially collectively) sur-
rounded by the receptacle 42. An upper wall portion 43
constituting or forming part of the receptacle 42 particu-
larly is formed with at leas one (particularly substantially
rib-like) lock portion 44 projecting downwardly (inwardly)
from the front end edge thereof or near thereto. Further,
an outer surface of the upper wall portion 43 particularly
serves as a posture holding portion 45.

[0035] Next, functions of this embodiment are de-
scribed. In connecting the first and second housings 10,
40 (or the housing 10 and the mating housing 40), the
terminal accommodating portion 11 and the lock arm 12
at least partly are inserted into the receptacle 42. In a
connecting process, as shown in FIG. 8, the lock projec-
tion 18 interferes with the lock portion 44, whereby the
lock arm 12 is resiliently deflected from the locking pos-
ture LP to the unlocking posture UP. Particularly associ-
ated with this, the locking arm 32 whose front end part
is located in the locking recess 19 is (particularly also)
resiliently deflected downwardly or inwardly, but the de-
tecting member 30 is kept at the initial position IP since
a contact state of the contact portion 39 with the lock arm
12 is maintained. Further, as the lock arm 12 is resiliently
deflected downwardly or inwardly, the pressure receiving
portion 16 is moved downwardly or inwardly away from
the pressing portion 38 of the movable protecting portion
37.

[0036] As the connection proceeds from this state, the
lock projection 18 passes over the lock portion 44 and,
as shown in FIG. 9, the two housings 10, 40 are substan-
tially properly connected and the female and male termi-
nal fittings are connected. When the lock projection 18
passes over the lock portion 44, the lock arm 12 resiliently
returns to take the locking posture LP. As the lock arm
12 resiliently returns, the lock projection 18 and the lock
portion 44 are locked to each other. By this locking action,
the two housings 10, 40 in a properly connected state
are locked to regulate the separation of the two housings
10, 40.

[0037] Further, when the lock arm 12 resiliently returns
to the locking posture LP, the locking recess 19 is sep-
arated (particularly substantially upwardly or outwardly)
from the front end part of the locking arm 32. On the other
hand, the locking arm 32 is not displaced (particularly
upwardly or outwardly) since the contact portion 39 is in
contact with (particularly the lower surface of) the lock
portion 44. Thus, the contact portion 39 and the lock arm
12 are brought out of contact and the detecting member
30 is permitted to move to the detection position DP.
When the detecting member 30 is pushed or displaced
forwardly and moved to the detection position DP from
this state, the contact portion 39 at least partly slips or
enters into the locking recess 19 and/or the locking arm
32 substantially comes into contact with the upper sur-
face of the terminal accommodating portion 11 as shown
in FIG. 10. In this way, a movement of the lock arm 12
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in the unlocking direction (downward) is regulated,
wherefore the reliability of a lock function by the lock arm
12 and the lock portion 44 is enhanced.

[0038] When the detecting member 30 moves to the
detection position DD, the pressing portion 38 of the mov-
able protecting portion 37 comes into contact with or is
proximately facing the posture holding portion 45 of the
receptacle 42. In this way, the resilient deflection of the
movable protecting portion 37 to take the pressing pos-
ture PreP is regulated and/or the movable protecting por-
tion 37 is held or positioned in the protecting posture PP.
When the movable protecting portion 37 is in the protect-
ing posture PP, the pressure receiving portion 16 (rear
end part) of the lock arm 12 at least partly is covered from
above or outside by the movable protecting portion 37.
Thus, there is no possibility that an external matter inter-
feres with the pressure receiving portion 16 from above
or outside and the pressure receiving portion 16 is
pressed downwardly (in the unlocking direction), and the
lock arm 12 is held in the locking posture LP. Further,
since the rear end part (pressure receiving portion 16) of
the lock arm 12 at least partly is covered from lateral
side(s) (particularly from substantially opposite left and
right sides) by the one or more, particularly the pair of
side wall portions 33, there is little or no possibility that
external matters laterally interfere with the rear end part
of the lock arm 12.

[0039] In separating the two housings 10, 40 from a
state where the two housings 10, 40 are properly con-
nected and the detecting member 30 is located at the
detection position DP, the detecting member 30 is first
moved from the detection position DP to or towards the
initial position IP. At this time, this operation can be easily
performed by placing a finger on the finger placing portion
36. When the detecting member 30 moves to or toward
the initial position IP, the pressing portion 38 of the mov-
able protecting portion 37 is separated backward from
the posture holding portion 45 of the receptacle 42 and
the pressing portion 38 faces the pressure receiving por-
tion 16 as shown in FIG. 9.

[0040] When the movable protecting portion 37 is dis-
placed (e.g. pressed) downwardly or inwardly from this
state, the pressing portion 38 presses the pressure re-
ceiving portion 16 as shown in FIG. 11, wherefore the
lock arm 12 is resiliently deflected downwardly or inward-
ly (in the unlocking direction). In this way, a locked state
(lock state) between the lock projection 18 and the lock
portion 44 is released. Thus, if the detecting member 30
and the first housing 10 are integrally moved backward
while the movable protecting portion 37 is kept pressed,
the two housings 10, 40 can be separated. Since the
upper surface of the movable protecting portion 37 par-
ticularly is inclined downwardly or inwardly toward the
front, operability is good in moving the detecting member
30 and the first housing 10 backward.

[0041] The connector of this embodiment is intended
to enable the protection of the lock arm 12 without im-
pairing operability in unlocking the lock arm 12 and in-
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cludes the first housing 10, the second housing 40 con-
nectable to the first housing 10 and the detecting member
30. The first housing 10 is formed with the lock arm 12
resiliently deformable and configured to lock the two
housings 10, 40 in the connected state by locking the
second housing 40. Further, the first housing 10 is pro-
vided with the detecting member 30 configured to be po-
sitioned or held at the initial position IP particularly by
contact with the lock arm 12 in a state where the two
housings 10, 40 are incompletely connected and sepa-
rated from the lock arm 12 and permitted to move to the
detection position DP when the two housings 10, 40 are
properly connected.

[0042] The detecting member 30 particularly is provid-
ed with the movable protecting portion 37 normally held
or positioned in the protecting posture PP to atleast partly
coverthe lock arm 12 and/or resiliently deflectable to take
the pressing posture PreP in which a pressing or dis-
placement force of the unlocking direction is or can be
applied to the lock arm 12. On the other hand, the second
housing 40 particularly is provided with the posture hold-
ing portion 45 configured to permit the resilient deflection
of the movable protecting portion 37 to take the pressing
posture PreP when the detecting member 30 is at the
initial position IP and hold the movable protecting portion
37 in the protecting posture PP when the detecting mem-
ber 30 is at the detection position DP.

[0043] According to this configuration, the movable
protecting portion 37 particularly is held in the protecting
posture PP by the posture holding portion 45 with the
detecting member 30 located at the detection position
DP, wherefore the lock arm 12 is reliably protected by
the movable protecting portion 37. Further, in deflecting
the lock arm 12 in the unlocking direction, the detecting
member 30 may be moved to the initial position IP and
the movable protecting portion 37 may be displaced to
take the pressing posture PreP. As just described, ac-
cording to this embodiment, the lock arm 12 can be pro-
tected without impairing operability in unlocking the lock
arm 12.

[0044] Further, since the posture holding portion 45
particularly is formed on the second housing 40, the
shape of the first housing 10 is simplified as compared
with the case where the posture holding portion 45 is
formed on the first housing 10. Further, the second hous-
ing 40 includes the receptacle 42 formed with the lock
portion 44 capable of locking the lock arm 12 on the inner
surface and the outer surface of the receptacle 42 func-
tions as the posture holding portion 45. According to this
configuration, since the receptacle 42 on which the lock
portion 44 particularly is formed also functions as the
posture holding portion 45, the shape of the second hous-
ing 40 can be simplified as compared with the case where
the posture holding portion 45 is formed separately from
the receptacle 42.

[0045] Accordingly, to protect a lock arm without im-
pairing operability in unlocking the lock arm, a connector
includes a detecting member 30 configured to be held at
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an initial position IP in a state where two housings 10, 40
are incompletely connected and permitted to move to a
detection position DD when the two housings 10, 40 are
properly connected, a movable protecting portion 37 pro-
vided on the detecting member 30, configured to be nor-
mally held in a protecting posture PP to at least partly
cover the lock arm 12 and resiliently deflectable to take
a pressing posture PreP to apply (or allow application of)
a pressing force in an unlocking direction to the lock arm
12, and a posture holding portion 45 configured to permit
the movable protecting portion 37 to be resiliently deflect-
ed to take the pressing posture when the detecting mem-
ber 30 is at the initial position IP and hold or position the
movable protecting portion 37 in the protecting posture
PP when the detecting member 30 is at the detection
position DP.

<Other Embodiments>

[0046] The presentinventionis notlimited to the above
described and illustrated embodiment. For example, the
following embodiments are also included in the technical
scope of the present invention.

(1) Although the posture holding portion particularly
is formed on the outer surface of the receptacle in
the above embodiment, it may be formed on a part
different from the receptacle.

(2) Although the posture holding portion particularly
is formed on the second housing in the above em-
bodiment, it may be formed on the first housing.

(3) Although the lock arm particularly substantially
extends in a cantilever manner in the above embod-
iment, it may be supported on both end parts.

Reference Signs

[0047]

10 first housing (housing)

12 lock arm

30 detecting member

37 movable protecting portion

38 pressing portion

40 second housing (mating housing)
42 receptacle

44 lock portion

45 posture holding portion
DP detecting position (20)
IP initial position (20)

PP protecting posture (37)
PreP  pressure posture (37)
LP locking posture (12)
upP unlocking posture (12)
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Claims
1. A connector, comprising:

a housing (10) connectable with a mating hous-
ing (40) of a mating connector;

a lock arm (12) formed resiliently deflectably on
the housing (10) and configured to lock the hous-
ing (10) with the mating housing (40) in a con-
nected state by locking the mating housing (40);
a detecting member (30) mounted on or to the
housing (10) and configured to be held at an
initial position (IP) by contact with the lock arm
(12) in a state where the housing (10) is incom-
pletely connected to the mating housing (40) and
separated from the lock arm (12) and permitted
to move to a detection position (DD) when the
housing (10) is properly connected to the mating
housing (40);

a movable protecting portion (37) provided on
the detecting member (30), configured to be nor-
mally held in a protecting posture (PP) to at least
partly cover the lock arm (12) and resiliently de-
flectable to take a pressing posture (PreP) to
apply a pressing force in an unlocking direction
to the lock arm (12); and

a posture holding portion (45) configured to per-
mit the movable protecting portion (37) to be re-
siliently deflected to take the pressing posture
(PreP) when the detecting member (30) is at the
initial position (IP) and hold the movable protect-
ing portion (37) in the protecting posture (PreP)
when the detecting member (30) is at the detec-
tion position (DP).

2. A connector according to claim 1, wherein the mov-
able protecting portion (37) is formed with at least
one pressing portion (38) which can press upon dis-
placement of the movable protecting portion (37) a
pressure receiving portion (16) of the lock arm (12)
to resiliently deflected the lock arm (12) in the un-
locking direction.

3. A connector according to claim 2, wherein with the
detecting member (30) located at the initial position
(IP), the pressing portion (38) is located to substan-
tially correspond to the pressure receiving portion
(16) of the lock arm (12) in a moving direction of the
detecting member (30) and/or wherein when the de-
tecting member (30) moves to the detection position
(DP), the pressing portion (38) is located offset from
the pressure receiving portion (16).

4. A connector assembly comprising:
a connector according to any one of the preced-

ing claims, and
a mating connector comprising a mating hous-
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ing (40) connectable to the housing (10) of the
connector.

A connector assembly according to claim 4, wherein
the posture holding portion (45) is formed on the mat-
ing housing (40).

A connector assembly according to claim 5, wherein
the mating housing (40) includes a receptacle (42)
formed with a lock portion (44) capable of locking
the lock arm (12) on an inner surface.

A connector assembly according to claim 6, wherein
an outer surface of the receptacle (42) serves as the
posture holding portion (45).

Amethod of assembling a connector assembly, com-
prising:

providing a connector comprising a housing
(10);

providing a mating connector comprising a mat-
ing housing (40) connectable to the housing
(10);

resiliently deflectably forming a lock arm (12) on
the housing (10), wherein the lock arm (12) is
configured to lock the housing (10) with the mat-
ing housing (40) in a connected state by locking
the mating housing (40);

mounting a detecting member (30) on or to the
housing (10), wherein the detecting member
(30) is configured to be held at an initial position
(IP) by contact with the lock arm (12) in a state
where the housing (10) is incompletely connect-
ed to the mating housing (40) and separated
from the lock arm (12) and permitted to move to
a detection position (DD) when the housing (10)
is properly connected to the mating housing
(40);

providing a movable protecting portion (37) on
the detecting member (30), wherein the mova-
ble protecting portion (37) is configured to be
normally held in a protecting posture (PP) to at
least partly cover the lock arm (12) and resiliently
deflectable to take a pressing posture (PreP) to
apply a pressing force in an unlocking direction
to the lock arm (12); and

providing a posture holding portion (45) which
is configured to permit the movable protecting
portion (37) to be resiliently deflected to take the
pressing posture (PreP) when the detecting
member (30) is at the initial position (IP) and
hold the movable protecting portion (37) in the
protecting posture (PreP) when the detecting
member (30) is at the detection position (DP).

9. A method according to claim 8, wherein the movable

protecting portion (37) is formed with at least one
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pressing portion (38) which can press upon displace-
ment of the movable protecting portion (37) a pres-
sure receiving portion (16) of the lock arm (12) to
resiliently deflected the lock arm (12) in the unlocking
direction.

10. A method according to claim 9, wherein with the de-

tecting member (30) located at the initial position
(IP), the pressing portion (38) is located to substan-
tially correspond to the pressure receiving portion
(16) of the lock arm (12) in a moving direction of the
detecting member (30) and/or wherein when the de-
tecting member (30) moves to the detection position
(DP), the pressing portion (38) is located offset from
the pressure receiving portion (16).

11. A method according to any one of the preceding

claims 8 to 10, wherein the posture holding portion
(45) is formed on the mating housing (40).

12. A method according to claim 11, wherein the mating

housing (40) includes a receptacle (42) formed with
a lock portion (44) capable of locking the lock arm
(12) on an inner surface.

13. A method according to claim 12, wherein an outer

surface of the receptacle (42) serves as the posture
holding portion (45).



EP 3 024 097 A1

Ll

2z

l Ol



EP 3 024 097 A1

¢ Old

10



FIG. 3

EP 3 024 097 A1

15

17

1"

20

16



EP 3 024 097 A1

20

I §
al

> o
Oibi

— 20

12



FIG. 5




EP 3 024 097 A1

FIG. 6

34

32

h
'y
I
il
. r
3
#
J
39 4
V!

3‘8 / | A
37 \.. E l o

34

33

14



EP 3 024 097 A1

FIG. 7

28 37 35

39 -
J

32 u 3

15



EP 3 024 097 A1

ol 1l z€ 61 A

|

44

T

5

ANN
=

P\

71\

AANAANNN

L1 qu i\

oy

-8 9Ol

16



EP 3 024 097 A1

0l 1 A 6¢ mﬁ_ pl \ Ly

%
9
"

7.
77 SN VAVAVANANRY
; _K IOV ANV NNY

- .
| \\w\/ \ / / A

oy
0¢

6 Old

17



EP 3 024 097 A1

o—

by

et \ 6€

4/7///%//

L§\\\\\\\\\

OO

R

0l ©id

18



EP 3 024 097 A1

0l il ¢€

\

!

11Ol

19



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EP 3 024 097 A1

EUROPEAN SEARCH REPORT

Application Number

EP 15 00 3115

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,

Relevant

CLASSIFICATION OF THE

of relevant passages

to claim

APPLICATION (IPC)

X

US 5 605 472 A (SAKAI HITOSHI [JP] ET AL)
25 February 1997 (1997-02-25)

* abstract *

column 4, line 6 - column 5, line 14 *

column 5, line 43 - column 5, line 50 *
figures 1-7 *

* * *

EP 1 763 114 Al (SUMITOMO WIRING SYSTEMS
[JP]) 14 March 2007 (2007-03-14)

* abstract *

* paragraph [0027] - paragraph [0029] *
* paragraph [0032] - paragraph [0039] *
* figures 1-18 *

WO 20147181416 Al (SUMITOMO WIRING SYSTEMS
[JP]) 13 November 2014 (2014-11-13)

* abstract *

* figures 1-16 *

EP 1 638 175 A2 (SUMITOMO WIRING SYSTEMS
[JP]) 22 March 2006 (2006-03-22)
abstract *

paragraph [0025] - paragraph [0028] *
paragraph [0032] - paragraph [0034] *
paragraph [0037] - paragraph [0039] *
figures 1-13 *

*

* * X ¥

EP 0 788 193 A2 (YAZAKI CORP [JP])
6 August 1997 (1997-08-06)

* abstract *

* figures 7-10 *

EP 1 176 676 A2 (YAZAKI CORP [JP])
30 January 2002 (2002-01-30)

* abstract *

* figures 7-13 *

The present search report has been drawn up for all claims

1-13

1-4,8-10
5-7,

11-13
1-4,8-10
5-7,

11-13
1-4,8-10

INV.
HO1R13/641
HO1R13/627
HO1R43/26

5-7

TECHNICAL FIELDS
SEARCHED (IPC)

11-13

1-13

1-13

HO1R

Place of search

The Hague

Date of completion of the search

24 February 2016

Examiner

Pugliese, Sandro

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

20




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 024 097 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 15 00 3115

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

24-02-2016
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5605472 A 25-02-1997 DE 19525413 Al 18-01-1996
JP 2921645 B2 19-07-1999
JP HO831517 A 02-02-1996
us 5605472 A 25-02-1997
EP 1763114 Al 14-03-2007  EP 1763114 Al 14-03-2007
JP 4770346 B2 14-09-2011
JP 2007080621 A 29-03-2007
US 2007059969 Al 15-03-2007
WO 2014181416 Al 13-11-2014 CN 105308803 A 03-02-2016
WO 2014181416 Al 13-11-2014
EP 1638175 A2 22-03-2006  CN 1756005 A 05-04-2006
EP 1638175 A2 22-03-2006
JP 2006086090 A 30-03-2006
EP 0788193 A2 06-08-1997 DE 69611222 D1 18-01-2001
DE 69611222 T2 17-05-2001
EP 0788193 A2 06-08-1997
JP 3228854 B2 12-11-2001
JP HO992398 A 04-04-1997
UsS 5879180 A 09-03-1999
EP 1176676 A2 30-01-2002 CA 2353425 Al 24-01-2002
DE 60110324 D1 02-06-2005
DE 60110324 T2 02-03-2006
EP 1176676 A2 30-01-2002
US 2002025711 Al 28-02-2002

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

21




EP 3 024 097 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2013214495 A[0002]

22



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

