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@ Connector locking connection detection device.

@ In a connector, a locking connection detection
member is beforehand attached to a rear portion of a
male connector housing and is retained thereto by
resilient retaining pieces of the locking connection
detection member in such a manner that the locking
connection detection member is extended rearwardly
from the male connector housing. Engagement re-
lease projections for the resilient retaining pieces are
provided on the female connector housing so that

when the male and female connector housing are
completely connected together with the lock arm
engaged with the engagement portion, the engage-
ment release projections release the retaining of the
resilient retaining piece, thereby enabling the re-
moval of the locking connection detection member.
According to this arrangement, a complete connec-
tion of a connector can be detected easily.

Rank Xerox (UK) Business Services
(-/2.18/2.0)
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BACKGROUND OF THE INVENTION

This invention relates generally to a connector
for connecting a wire harness for an automotive
vehicle, and more particularly to a device for de-
tecting a locking connection between a pair of
connectors.

Figs. 1 and 2 show a conventional connector.

In Fig. 1, a flexible lock arm ¢ of the cantilever

type is formed on a surface of a male connector
housing a, and is extended forwardly. An engage-
ment hole d for a retaining portion c1 of the flexible
lock arm c'is formed in a female connector housing
b.
" In the above construction, when the male and
female connector housings a and b are to be
connected together, the retaining portion c1 of the
flexible lock arm c is abutted against a front end of
an engagement frame portion d1 of the female
connector housing b, and is displaced downward,
and then the retaining portion c1 is received in the
engagement hole d, and is restored to its initial
form to thereby complete the locking connection,
thus providing a completely locked condition.

In this condition, an unlock prevention piece e
is fitted on the flexible lock arm ¢ to partially fill in
a gap f between the flexible lock arm ¢ and the
surface of the male connector housing a, thereby
preventing a subsequent displacement of the flexi-
ble lock arm ¢ to prevent the unlocking (Fig. 2).

In an incompletely locked condition in which
the retaining portion c¢1 is not engaged in the
engagement hole d, the flexible lock arm ¢ is kept
displaced downward with the gap f reduced, and
therefore it is impossible to connect the unlock
prevention piece e to the flexible lock arm c. With
this arrangement, the incomplete connection be-
tween the pair of connector housings is detected
(Japanese Utility Model Publication No. Sho. 59-
29351).

In the above conventional art, the unlock pre-
vention piece e, having the function of detecting
the incomplete connection, must be attached to the
flexible lock arm ¢ when the pair of connector
housings are connected together, and therefore
extra labor is required for the detection, and be-
sides this is cumbersome from the viewpoint of the
management of the parts.

SUMMARY OF THE INVENTION

With this problem in view, it is an object of this
invention to provide a construction by which a
complete connection of a connector can be de-
tected easily.

The above object has been achieved by a
connector locking connection detection device
comprising: a pair of first and second connector
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housings to be connected to each other; first
means for locking the connection between the con-
nector housings; and second means for nofifying
the locking by the first means, including: a locking
connection detection member; engagement means
for engaging the locking connection detection
member with the first connector housing to retain
the locking connection detection member onto the
first connector housing; and releasing means for
releasing the engagement between the locking
connection detection member and the first connec-
tor housing when the connection between the con-
nector housings is locked by the first means, to
thereby enable the removal of the locking connec-
tion detection member to notify the locking by the
first means.

It is preferable that the locking connection de-
tection member is retained onto a rear portion of
the first connector housing in advance of connect-
ing the first and second connector housings.

It is preferable that the engagement means
includes resilient retaining pieces for retaining the
locking connection detection member to a rear
portion of the first connector housing in such a
manner that the locking connection detection mem-
ber is extended rearwardly from the first connector
housing.

It is preferable that the releasing means in-
cludes engagement release projections for the re-
silient retaining pieces, provided on the second
connector housing.

The resilient retaining pieces are provided on
the locking connection detection member, or other-
wise, may be provided in the first connector hous-
ing.

In the former case, it is preferable that the
engagement means further includes stopper pro-
jections formed on the locking connection detection
member, first retaining projections respectively
formed on the resilient retaining pieces at predeter-
mined positions apart from the stopper projections,
and second retaining projections formed on the first
connector housing at the rear end thereof so that
each of the second retaining projections is inter-
posed between the stopper projections and the first
retaining projection to retain the locking connection
detection member to the rear portion of the first
connector housing.

In the latter case, it is preferable that the resil-
ient retaining pieces are provided within receiving
chambers passing through the first connector hous-
ing from its front end to its rear end, and the
engagement means includes forwardly-directed re-
taining pieces projected from the locking connec-
tion detection member. The forwardly-directed re-
taining pieces are engaged with the resilient retain-
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ing pieces within the receiving chambers for retain-
ing the locking connection detection member to the
rear portion of the first connector housing.

Terminal retaining chambers not retaining ter-
minals and terminal retaining pieces in the terminal
retaining chambers may be used as the receiving
chambers and the resilient retaining pieces, re-
spectively.

It is preferable that the first and second con-
nector housing are male and female connector
housings, respectively, and the first means in-
cludes a flexible lock arm provided on the male
connector housing and an engagement portion
formed on the female connector housing for the
flexible lock arm.

The locking connection detection member may
further include an incomplete connection detection
retaining portion with which the flexible lock arm is
engaged when the male and female connector
housings are mated together but the lock arm is
not engaged with the engagement portion.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 is an exploded perspective view of the
conventional art;

Fig. 2 is a cross-sectional view of the above
conventional art.

Fig. 3 is an exploded perspective view of one
embodiment of the present invention;

Figs. 4A, 4B, 4C and 4D are side-elevational
views showing the process of connection be-
tween male and female connector housings;
Figs. 5A and 5B are cross-sectional views of an
important portion, showing the above connecting
process;

Fig. 6 is an exploded perspective view of an-
other embodiment;

Fig. 7 is an exploded perspective view of said
another embodiment with an important portion
thereof broken;

Fig. 8 is an enlarged perspective view of a
flexible lock arm of said another embodiment;
Figs. 9A, 9B, 9C and 9D are cross-sectional
views showing the process of connection of
male and female connector housings of said
another embodiment;

Fig. 10 is an exploded perspective view of yet
another embodiment of the present invention;
Fig. 11 is an exploded perspective view of the
above embodiment shown in Fig. 10 with an
important portion thereof broken;

Figs. 12A, 12B and 12C are cross-sectional
views showing the process of connection in the
above embodiment shown in Fig. 10;

Figs. 13A, 13B, 13C and 13D are cross-sectional
views showing the above connecting process;
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Fig. 14 is an exploded, perspective view show-
ing a connector having a connector locking con-
nection detection device according to yet an-
other embodiment of the present invention;

Figs. 15A and 15B show a fitted condition of the
connector shown in Fig. 14, where Fig.15A is a
vertical cross-sectional view showing a condition
during the fitted operation, and Fig. 15B is a
vertical cross-sectional view showing a condition
of completion of the fitting;

Figs. 16A, 16B and 16C are vertical cross-sec-
tional views of a modified one of the connector
shown in Fig. 14, respectively showing a con-
dition during the fitting operation, a completely
fitted condition, and a condition in which a lock-
ing connection detection member is removed
after confirming the complete fitting;

Figs. 17 and 18 are perspective views of impor-
tant portions of modified retaining constructions
for retaining a fitting confirmation member rela-
tive to a retaining hole, respectively;

Fig. 19 is a perspective view showing another
modified one of the connector shown in Fig. 14;
Fig. 20A, 20B and 20C are cross sectional views
of the connector shown in Fig. 19, respectively
showing a condition before the fitting, a con-
dition during the fitting, and a condition in which
a locking connection detection member is
sprung out after the fitting is finished;

Fig. 21 is an exploded, perspective view of a
connector according to a still another embodi-
ment of the present invention;

Fig. 22 is a partly-broken, side-elevational view
of the connector in Fig.21, showing a condition
in which a locking connection detection piece is
attached;

Fig. 23A, 23B and 23C are partly-broken, side-
elevational views of the connector in Fig. 21,
showing the process of the fitting of a pair of
connector housings;

Fig. 24 is a perspective view of a modified form
of one connector housing of the connector
shown in Fig. 21; and

Fig. 25 is a partly-broken, perspective view of a
modified form of the other connector housing of
the connector shown in Fig. 21.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

Figs. 3 to 5B show a connector having a con-
nector locking connection detection device accord-
ing to an embodiment of the present invention.

In Fig. 3, reference character A denotes a male
connector housing, reference character B a female
connector housing, and reference character C a
locking connection detection member. These are
made of a synthetic resin.
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The male connector housing A has a groove 1
formed in its upper surface thereof and extending
from its front to its rear end, and a flexible lock arm
2 which is received in the groove 1 and is ex-
tended rearwardly via its upstanding proximal por-
tion 2a. This flexible lock arm has a lock projection
2b intermediate the opposite ends thereof, and an
operating portion 2¢ at the rear end thereof. Retain-
ing projections 3 for the locking connection detec-
tion member C are formed respectively on the right
and left side surfaces of the male connector hous-
ing A at the rear end thereof, and are directed right
and left, respectively.

An engagement portion 5 for the lock projec-
tion 2b is notched in a sleeve portion 4 of the
female connector housing B, and engagement re-
lease projections 6 are formed respectively on the
right and left portions of the front end of the sleeve
portion 4. The engagement release projections are
directed forwardly, and have respective sharp tip
edges 6a and respective tapered drive surfaces 6b
directed right and left, respectively.

The locking connection detection member C is
of a U-shape defined by a top plate portion 7 and a
pair of side plate portions 8 and 8 extending from
the opposite ends of the top plate portion 7. Each
of the two side plate portions 8 has a resilient
retaining piece 9 formed at the front end portion
thereof as a result of the provision of slits 8a, the
resilient retaining piece 9 having a retaining projec-
tion 9a. The retaining projection 9a has a tapered
driven surface 9b at its inner side. Stoppers 10 are
formed on the inner surface of each side plate
portion 8 in spaced relation to the retaining projec-
tion 9a.

In the above construction, the locking connec-
tion detection member C is beforehand connected
to the male connector housing A and is extended
rearwardly therefrom in such a manner that the
retaining projections 9a of the resilient retaining
pieces 9 are engaged respectively with the retain-
ing projections 3 (Fig. 4A).

In this condition, when the male connector
housing A is fitted into the female connector hous-
ing B by holding the locking connection detection
member C, the lock projection 2b is abutted
against the front end of the sleeve portion 4, and
the flexible lock arm 2 is displaced downward, and
at the same time the engagement release projec-
tions 6 are abutted respectively against the retain-
ing projections 9a of the resilient retaining pieces 9
(Figs. 4B and 5A). When the male connector hous-
ing A is completely fitted in the female connector
housing B, the flexible lock arm 2 is restored to its
initial form, so that the lock projection 2b is en-
gaged in the engagement portion 5, and metal
terminals (not shown) contained in the two connec-
tor housings are connected together. At the same
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time, the tapered drive surfaces 6b of the engage-
ment release projections 6 respectively displace
the resilient refaining pieces 9 outwardly through
the tapered driven drive surfaces 9b in such a
manner that the retaining projections 9a are dis-
engaged from the retaining projections 3, respec-
tively (Figs. 4C and 5B). In this condition, the
locking connection detection member C is re-
moved, thereby detecting the complete connection
between the pair of connectors (Fig. 4D).

In an embodiment shown in Figs. 6 to 9D, in
addition to the above construction, an engagement
plate portion 11 for receiving the operating portion
2c¢ of the flexible lock arm 2 of the male connector
housing A in a manner to allow displacement there-
of is provided on the inner side of a top plate
portion 7 of a locking connection detection member
C'. Incomplete connection detection retaining por-
tions 12 for engagement with projections 2¢1 pro-
vided respectively on the opposite sides of the
operating portion 2¢ are formed on the engage-
ment plate portion 11.

In this case, the locking connection detection
member C' is connected to the male connector
housing A as shown in Fig. 9A, and in this con-
dition the operating portion 2c of the flexible lock
arm 2 is not engaged with the incomplete connec-
tion detection retaining portions 12.

In the condition in which the male connector
housing A is incompletely fitted in the female con-
nector housing B, the flexible lock arm 2 is dis-
placed downward, and therefore the projections 2c¢y
of the operating portion 2¢ are engaged with the
incomplete connection detection retaining portions
12, thereby preventing the locking connection de-
tection member C' from being disengaged from the
male connector housing A (Fig. 9B).

When the male connector housing A and the
female connector housing B are completely con-
nected together, the flexible lock arm 2 is restored
fo its initial form, and the lock projection 2b is
engaged in the engagement portion 5. As a resulf,
the engagement between the operating portion 2c
and the incomplete connection detection retaining
portions 12 is released (Fig. 9C), and as described
above, each engagement release projection 6 re-
leases the engagement between the resilient retain-
ing piece 9 and the retaining projection 3, and
therefore the locking connection detection piece C’
can be detached from the male connector housing
A (Fig. 9D).

In an embodiment shown in Figs. 10 to 13D, a
resilient retaining piece 13a is provided within each
of receiving chambers 13. Terminal receiving
chambers 13' for retaining terminals and the re-
ceiving chambers 13 for receiving retaining pieces
(later described) of the locking connection detec-
tion member C", extend through the male connec-
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tor housing from its front to its rear end. Engage-
ment release projections 16 are provided within the
sleeve portion 4 and are directed forwardly. Each
of the engagement release projection 16 has a
sharp edge 16a at its front end, and a tapered drive
surface 16b directed downwardly. Forwardly-direct-
ed retaining pieces 19 each having an engagement
hole 19a are formed respectively on the inner sur-
faces of the side plate portions 8.

In the above construction, the locking connec-
tion detection member C" is beforehand connected
to the male connector housing A' and is extended
rearwardly therefrom in such a manner that the
retaining pieces 19 are received respectively in the
receiving chambers 13 of the male connector hous-
ing A', with retaining projections 13a; of the resil-
ient retaining pieces 13a received respectively in
the engagement holes 19a (Figs. 12A and 13A).

In this condition, when the male connector
housing A' is fitted into the female connector hous-
ing B' by holding the locking connection detection
member C", the lock projection 2b is abutted
against the front end of the sleeve portion 4, and
the flexible lock arm 2 is displaced downward. At
the same time the projections 2¢1 of the operating
portion 2c are engaged respectively with the in-
complete connection detection retaining portions
12, and also the tapered drive surfaces 16b of the
engagement release projections 16 are abutted re-
spectively against tapered driven surfaces 13az of
the resilient retaining pieces 13a (Figs. 12B and
13B). When the male connector housing A' is com-
pletely fitted in the female connector housing B',
the flexible lock arm 2 is restored to its initial form,
and as a result the engagement between the op-
erating portion 2¢ and the incomplete connection
detection retaining portions 12 is released, and also
the lock projection 2b is engaged in the engage-
ment portion 5. At this time, the tapered drive
surfaces 16b of the engagement release projec-
tions 16 respectively displace the resilient retaining
pieces 13a through the tapered driven drive sur-
faces 13az in such a manner that the retaining
projections 13a; are disengaged from the retaining
holes 19a of the retaining pieces 19, respectively
(Figs. 12C and 13C). In this condition, the locking
connection detection member C" is removed,
thereby detecting the complete connection be-
tween the pair of connectors (Fig. 13D).

As described above, the present invention pro-
vides the connector locking connection detection
device comprising the male connector housing hav-
ing the flexible lock arm, and the female connector
housing having the retaining portion for the flexible
lock arm; wherein the locking connection detection
member is beforehand attached to the rear portion
of the male connector housing and is retained
thereto by the resilient retaining means in such a
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manner that the locking connection detection mem-
ber is extended rearwardly from the male connec-
tor housing; the engagement release projections for
the resilient retaining means are provided on the
female connector housing; and when the male and
female connector housing are completely connect-
ed together with the lock arm engaged with the
engagement portion, the engagement release pro-
jections release the retaining of the resilient retain-
ing means, thereby enabling the removal of the
locking connection detection member. Therefore,
by removing the locking connection detection
member, the complete connection of the connector
can be confirmed easily and rapidly, and the re-
moved locking connection detection member can
be again used for attachment to another connector
housing.

Further, since the locking connection detection
member is attached to the male connector housing
in such a manner that the former is extended
rearwardly from the latter, the male connector
housing can be fitted into the female connector
housing while holding the locking connection de-
tection member with an operator's hand when the
male and female connector housings are o be
connected together, and therefore the connecting
operation is facilitated.

Figs. 14, 15A and 15B show a connector hav-
ing a connector locking connection detection de-
vice according to yet another embodiment of the
present invention. In Figs. 14 and 15, a male hous-
ing M has a lock arm 103 having a fulcrum portion
102 at its proximal portion. An operating portion
103a bent into an L-shape is formed on the distal
end of the lock arm 103, and a lock pawl 104 is
formed on the lock arm 103 intermediate the op-
posite ends thereof, the lock pawl 104 having a
slanting guide surface directed toward the fulcrum
portion 102.

A female housing F has a sleeve portion 106
for receiving the male housing M which sleeve
portion is defined by a front half portion of the
female housing. A retaining hole 108 is formed
through an upper wall 106a of the female housing.
Projections 110 and 110, which are elongated in an
upward-downward direction in the drawings, are
formed respectively on opposed upstanding por-
tions of an inner peripheral surface 106b of the
retaining hole 108. A retaining portion 111 in the
form of a hole is formed in that portion of the inner
peripheral surface 106b close to the male housing
M.

A locking connection detection member 112 is
retainably provided in the retaining hole 108, and
has an L-shape as viewed from the side thereof,
like the inner peripheral surface 106b. Circular
hinge holes 113 are formed respectively in the
opposite sides of the shorter leg of the L-shaped



9 EP 0 484 951 A2 10

member 112. The projections 110 are fitted respec-
tively in the hinge holes 113 for allowing a pivotal
movement of the member 112, and therefore the
diameter of the hinge hole 113 is slightly greater
than the length of the projection 110. Further, a
guide groove 114 is obliquely formed to extend fo
the hinge hole 113 so as to guide the projection
110 into the hinge hole 113. The width of the guide
groove 114 is smaller than the length of the projec-
tion 110. A retaining portion 115 in the form of a
projection is formed on the distal end of the longer
leg of the L-shaped member 112, and is engagea-
ble in the retaining portion 111 of the housing. As
shown in Fig. 15A, the fitting confirmation member
112 of the above construction is retained in the
retaining hole 108 before the female and male
housings F and M are fitted together.

When the female and male housings F and M
are to be fitted together, first, as shown in Fig. 15A,
the lock pawl 114 is abutted against an outer wall
portion 106a' disposed forwardly of the retaining
hole 108, so that the lock arm 103 is flexed and
passes below the outer wall portion 106a’. Then, in
the completely fitted position as shown in Fig. 15B,
the lock arm 103 is resiliently restored, so that the
lock pawl 104 on the upper surface thereof is
engaged in the locking hole 108, thereby locking
the female and male housings F and M together. At
the same time, as shown in Fig 15B, the right end
of the fitting confirmation member 112 is urged
upward by the lock pawl 104, so that the retaining
portion 115 is disengaged from the retaining por-
tion 111 of the retaining hole 118, and as a result
the locking connection detection member 112 is
projected outwardly. Therefore, the operator can
easily confirm the complete fitting. When part of
the locking connection detection member 112 is
thus projected outwardly from the female housing
F, the guide groove 114 is disposed parallel to the
projection 110, and therefore the fitting confirma-
tion member 112 can be easily removed by pulling
it up in a direction of an arrow.

Figs. 16A, 16B and 16C show a modified one
of the connector shown in Figs. 14 to 15C, in which
a lock arm 103 is provided in a direction reverse to
the direction of provision of the lock arm in the
connector shown in Fig. 14. In this connector, a
lock pawl 104 is formed on the distal end of the
lock arm 103, and the operation portion 103a is not
provided. Hinge holes 113 and guide holes 114 in
a locking connection detection member 112 are
provided close to the front end of the housing. An
engaging piece 116 for engagement with the lock
pawl 104 extends from the front end portion of the
female housing F into a retaining hole 108. Projec-
tions 110 are fitted respectively in the hinge holes
113 formed in the right end (Figs. 16A, 16B and
16C) of the locking connection detection member
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112, and the locking connection detection member
112 is placed on the engaging piece 116 so as to
be pivotally moved about the projections 110, and
a distal end surface 112a of the locking connection
detection member 112 is disposed adjacent o the
distal end of the engaging piece 116, and is di-
rected toward the interior of a sleeve portion 106.
As in the preceding connector, a retaining portion
115 is formed on the left end of the locking con-
nection detection member 112, and is engaged in a
hole-like retaining portion 111 formed in the periph-
eral edge of the retaining hole 108.

When the female and male housings F and M
are to be fitted together, the lock arm 103 is flexed
downward and is introduced into the sleeve portion
106 by urging the two housings in the fitting direc-
tion. During the fitting operation, the lock pawl 104
on the distal end of the lock arm 103 is held by the
engaging piece 116, and moves along the lower
surface thereof, as shown in Fig. 16A.

When the female and male housings F and M
are completely fitted together, the lock arm 103 is
restored to its initial condition, and the lock pawl
104 is engaged with the distal end of the engaging
piece 116 in the retaining hole 108 to provide a
lock condition, as shown in Fig. 16B. The upper
end of the lock pawl 104 is abutted against the
lower end surface 112a of the locking connection
detection member 112, and the engagement be-
tween the retaining portions 111 and 115 is re-
leased by the restoring force of the lock arm 103,
so that the lower end surface 112a is raised. As a
result, part of the locking connection detection
member 112 is projected outwardly from the fe-
male housing F, thereby telling that the complete
fitting has been made. At this time, each guide
groove 114 is disposed in alignment with the cor-
responding projection 110, and the locking connec-
tion detection member 112 can be removed by
pulling it upward in a direction of an arrow in Fig.
16C.

Figs. 17 and 18 show modified retaining con-
structions for retaining a locking connection detec-
tion member 112 relative to a retaining hole 108.

In Fig. 17, two flexible wires extends from the
locking connection detection member 112, and the
distal end portion of each of these wires is formed
into a circular loop to provide a retaining portion
118. Pivot pins 119 for fitting respectively in the
retaining portions 118 are formed respectively on
opposed portions of a peripheral surface 106b of
the retaining hole 108.

In Fig. 18, retaining projections 115 are formed
respectively on three sides of the locking connec-
tion detection member 112, and retaining recesses
111 corresponding respectively to the retaining
projections 115 are formed in a peripheral surface
106b of the retaining hole 108.
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In this connector, when the lock pawl 104 en-
ters the retaining hole 108, the engagement of the
locking connection detection member 112 is auto-
matically released, so that it is removed from the
retaining hole 108. Therefore, no manual removal is
needed.

Figs. 19, 20A, 20B and 20C show another
modified one of the connector according to the
present invention. A male housing M in these Fig-
ures is the same as that in the embodiment of Fig.
14. With respect to a female housing F, a retaining
hole 108 not only is formed in a sleeve portion 106,
but also extends in a grooved manner up fo the left
end of the housing. Projection-like retaining por-
tions 111' are formed respectively on opposite
sides of a peripheral surface 106b of the retaining
hole 108, and guide projections 121 each having a
rounded front end are formed respectively on the
opposite sides of the peripheral surface 106b inter-
mediate the opposite ends of the retaining hole
108, and shaft receiving recesses 122 are provided
respectively at the opposite sides of the peripheral
surface 106b rearwardly adjacent to the respective
guide projections 121, and further a shaft retaining
portion 123 is formed on a central portion of the
rear end of the peripheral surface 106b.

A locking connection detection member 124 is
generally elongated, and projections 125 for en-
gagement with a peripheral wall 106a' of the retain-
ing hole 108 are formed respectively on the op-
posite side portions of the longitudinal front end of
the locking connection detection member 124. Re-
faining portions or recesses 115' for receiving the
respective refaining portions 111" are formed re-
spectively in the opposite sides of the locking
connection detection member 124, and are dis-
posed slightly rearwardly of the projections 125.
Disposed rearwardly of the retaining portions 115’
is a projection-like push portion 126 of a triangular
cross-section which is adapted to be projected into
the interior of the sleeve portion 106. The push
portion 126 has a generally vertical front surface
126a, and an inclined rear surface 127 for abut-
ment against the guide projections 121. A shaft 128
is formed at the rear end of the locking connection
detection member 124, and extends perpendicu-
larly to the longitudinal axis thereof.

As shown in Fig. 20A, the locking connection
detection member 124 is attached to the female
housing F. More specifically, first, the fitting con-
firmation member 124 is vertically oriented with the
projections 125 directed upward and with the shaft
128 directed downward, and then the shaft 128 is
introduced between the shaft receiving recesses
122 and the shaft retaining portion 123 (see Fig.
20C). Then, the front end of the locking connection
detection member is urged in a clockwise direction
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to thereby engage the projections 125 with a distal
end portion 106a" of the peripheral wall 106a’, thus
completing the attachment.

In this condition, the shaft 128 is prevented by
the shaft receiving recesses 122 from rightward
and upward movements, and is also prevented by
the shaft retaining portion 123 from leftward with-
drawal. Therefore, the locking connection detection
member 124 can not be removed from the female
housing F. The vertical front surface 126a of the
push portion 126 is slightly projected forwardly
beyond a rear surface 106c of the sleeve portion,
and the inclined rear surface 127 of the push
portion 126 is held against the guide projections
121.

When the male housing M is inserted into the
sleeve portion 106 of the female housing F with the
lock arm 103 being flexed, a front end surface
102a of the male housing is abutted against the
vertical surface 126a of the push portion 126.
When the male housing is further inserted, the
inclined surface 127 moves upward along the guide
projections 121, so that the whole of the locking
connection detection member 124 is warped up-
ward because of its own flexibility, as shown in Fig.
20B. As the housings approach to the completely-
fitted position, the amount of engagement between
the projections 125 of the locking connection de-
tection member 124 and the distal end portion
106a" of the peripheral wall 106a' decreases
gradually, and a lock pawl 104 of the lock arm 103
is abutted against the reverse surface of that por-
tion of the locking connection detection member
124 lying between the opposed projections 125.

Then, when the female and male housings F
and M are brought into the completely fitted con-
dition as shown in Fig. 20C, the front end surface
102a of the male housing M is held against the rear
end surface 106¢c of the sleeve portion, and the
lock pawl 104 urges the reverse surface of the
fitting confirmation member 124 upward to thereby
release the engagement between the projections
125 and the distal end portion 106a", so that the
locking connection detection member 124 is vigor-
ously sprung out in a direction of an arrow by a
repulsive force resulting from the restoration of the
warping.

Thereafter, the locking connection detection
member 124 is pulled upward to be removed from
the female housing F.

According to the connectors shown in Figs. 14
to 20C, the locking connection detection member
112, 124 is beforehand engaged in the retaining
hole 108 before the fitting operation, and by doing
s0, the operator is positively prevented from forget-
ting the confirmation of the fitting. Further, after
confirming the complete fitting, the fitting confirma-
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tion member is removed, and can be used again
for another housing, and therefore the number of
the component parts can be reduced.

As described above, in the present invention, if
the female and male housings are incompletely
fitted together, the fitting confirmation member is
not projected, and this member is projected only in
the completely fitted condition. Therefore, the in-
complete fitting and/or incompletely locking can be
positively prevented. Further, if the fitting confirma-
tion member is merely engaged in the retaining
hole, this positively prevents the operator from for-
getting the confirmation of the fitting, and troubles
resulting from the incomplete fitting can be pre-
vented. Further, after confirming the complete fit-
ting, the fitting confirmation member is removed
and can be used again and again for other hous-
ings, and therefore the number of the component
parts can be reduced, which is economical.

Figs. 21, 22, 23A, 23B and 23C show a con-
nector having a connector locking connection de-
tection device according to still another embodi-
ment of the present invention. Referring to Fig. 21,
a male connector housing A, a female connector
housing B and a locking connection detection piece
C are all made of a synthestic resin.

The male connector housing A has a flexible
lock arm 131 extending rearwardly from an up-
standing proximal portion 131a at a front end there-
of. A locking projection 131b and an operating
portion 131c are also formed on this male connec-
for housing.

An engaging portion 133 for receiving the lock-
ing projection 131c is notched in a sleeve portion
132 of the female connector housing B.

A flexible retaining arm 135 of the cantilever
type is formed on a side wall 134 of the sleeve
portion 132 of the female connector housing B, and
extends rearwardly. A driven projection 135a and a
retaining projection 135b are formed respectively
on the opposite sides of the free end of the flexible
retaining arm 135, and thanks to the provision of a
slit 136, the free end portion is displaceable up-
ward and downward. A container case portion 137
is formed on the outer surface of the side wall 134,
and has an opening 137a at its front end.

The locking connection detection piece C com-
prises a small piece of plate 138, and has a ta-
pered drive portion 138a at its front end, and a
retaining recess 138b in its upper surface, and an
operating portion 138¢ at its rear end.

A projected portion 139 is formed on a side
wall of the male connector housing A, and a fta-
pered drive surface 139a is formed on the projec-
ted portion 139.

In the above construction, the locking connec-
tion detection piece C is beforehand inserted in the
container case portion 137 of the female connector
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housing B, and at this time the retaining projection
135b on the free end of the flexible retaining arm
135 is displaced upward by the tapered drive por-
tion 138a, and then is engaged in the retaining
recess 138b to thereby prevent withdrawal of the
locking connection detection piece C (Fig. 22).

In this condition, when the connector housing A
is to be fitted, the locking projection 131b of the
flexible lock arm 131 is abutted against the front
end of the sleeve portion 132, and then moves
beneath the upper wall of the sleeve portion 132,
so that the flexible lock arm 131 is displaced down-
ward to thereby achieve an incompletely-connected
condition (Fig. 23A). When this fitting further pro-
ceeds, the locking projection 131b is engaged in
the engaging portion 133, so that the flexible lock
arm 131 is fully restored to its initial condition to
thereby achieve a completely-connected condition.
At this time, the tapered drive surface 139a flexibly
displaces the free end of the flexible retaining arm
135 upward through the driven projection 135a, so
that the retaining projection 135b is disengaged
from the retaining recess 138b of the locking con-
nection detection piece C (Fig. 23B). Therefore, in
this condition, the locking connection detection
piece C can be withdrawn (Fig. 23C).

Fig. 24 shows a modified one of the connector
shown in Figs. 21 to 23C. In the connector shown
in Fig. 24, instead of the tapered drive surface
139a, a tapered drive groove 139a' is formed in a
side wall of a male connector housing A'.

Fig. 25 shows another modified one of the
connector shown in Figs. 21 to 23C. In the connec-
tor shown in Fig. 25, a resilient push piece 140 is
provided at the inner end of a container case
portion 137, and in the completely-connected con-
dition, the resilient push piece 140 pushes a lock-
ing connection detection piece C outwardly.

As described above, the present invention also
provides a device which comprises the connector
housing having the flexible lock arm; another con-
nector housing having the engaging portion for
engagement with the flexible lock arm; and the
locking connection detection piece retained on one
of the pair of connector housings by the flexible
retaining piece. When the pair of connector hous-
ings are completely connected together, the other
of the pair of connector housings drives the flexible
retaining piece to release the retaining of the lock-
ing connection detection piece by the flexible re-
faining piece to thereby enable the removal of the
locking connection detection piece. Therefore, the
complete fitting of the connector can be detected
easily and rapidly by withdrawing the locking con-
nection detection piece.
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Claims

1.

A connector locking connection detection de-
vice comprising:

a pair of first and second connector hous-
ings to be connected to each other;

first means for locking the connection be-
tween said connector housings; and

second means for notifying the locking by
the first means, including:

a locking connection detection member;

engagement means for engaging said
locking connection detection member with said
first connector housing to retain said locking
connection detection member onto said first
connector housing; and

releasing means for releasing the engage-
ment between said locking connection detec-
tion member and said first connector housing
when the connection between said connector
housings is locked by said first means, to
thereby enable the removal of said locking
connection detection member to notify the
locking by the first means.

The device according to claim 1, wherein said
locking connection detection member is re-
tained onto a rear portion of said first connec-
for housing in advance of connecting said first
and second connector housings.

The device according to claim 1 or 2, wherein
said engagement means includes resilient re-
taining pieces for retaining said locking con-
nection detection member to a rear portion of
said first connector housing in such a manner
that said locking connection detection member
is extended rearwardly from said first connec-
for housing.

The device according to claim 3, wherein said
releasing means includes engagement release
projections for said resilient retaining pieces,
provided on said second connector housing.

The device according to claim 3 or 4, wherein
said resilient retaining pieces are provided on
said locking connection detection member.

The device according to claim 5, wherein said
engagement means further includes stopper
projections formed on said locking connection
detection member, and first retaining projec-
tions respectively formed on said resilient re-
taining pieces at predetermined positions apart
from said stopper projections.
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10.

11.

12,

13.

14.

The device according to claim 6, wherein said
engagement means further includes second re-
taining projections formed on said first connec-
tor housing at the rear end thereof, each of
said second retaining projections being inter-
posed between said stopper projections and
said first retaining projection to refain said
locking connection detection member to the
rear portion of said first connector housing.

The device according to claim 3 or 4, wherein
said resilient retaining pieces are provided in
said first connector housing.

The device according to claim 8, wherein said
first connector housing is formed with receiving
chambers passing through said first connector
housing from its front end to its rear end, said
resilient retaining pieces being provided within
said receiving chambers.

The device according to claim 8, wherein said
first connector housing is formed with terminal
receiving chambers provided with terminal re-
faining pieces for retaining terminals within
said terminal retaining chambers, and terminal
retaining pieces in terminal retaining chambers
not retaining terminals serves for said resilient
retaining pieces.

The device according to claim 9 or 10, wherein
said engagement means includes forwardly-
directed retfaining pieces projected from said
locking connection detection member, and en-
gaged with said resilient retaining pieces within
said receiving chambers for retaining said lock-
ing connection detection member to the rear
portion of said first connector housing.

The device according to one of claims 4 to 11,
wherein said engagement release projections
are formed with tapered drive surfaces for re-
siliently displacing said resilient retaining
pieces when the connection between said first
and second connector housings are locked by
said first means.

The device according to one of claims 1 to 12,
wherein said first and second connector hous-
ing are male and female connector housings,
respectively.

The device according to claim 13, wherein said
first means includes a flexible lock arm pro-
vided on said male connector housing and an
engagement portion formed on said female
connector housing for said flexible lock arm.
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15. The device according to claim 14, wherein said
locking connection detection member further
includes an incomplete connection detection
retaining portion with which said flexible lock
arm is engaged when said male and female
connector housings are mated together but
said lock arm is not engaged with said en-
gagement portion.
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